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A. PART A OF THE RCRA PERMIT APPLICATION 

All information submitted in Part A of this Permit Renewal Application is solely for the 
purpose of renewing and extending the Part B Permit for corrective action activities.  

The Resource Conservation and Recovery Act (RCRA) permit for Terminal 91 was origi-
nally associated with an active dangerous waste treatment and storage facility operated by 
Burlington Environmental Inc. (Burlington) at the Tank Farm Lease Parcel (TFLP). Bur-
lington operated the TFLP under lease from the Port of Seattle (Port), the past and current 
owner. Burlington submitted the final documentation certifying above-ground closure of 
the Final Status (Part B) portions of the TFLP to the Washington Department of Ecology 
(Ecology) on March 3, 1997. Ongoing corrective actions at the Terminal 91 facility are 
being conducted by the Port under agreed orders (AOs) with Ecology. Copies of AOs 
DE8938 and DE24768 are Attachment 1. Proposed AO DE24768 is being reviewed con-
current with this permit application, AO DE8938 is already being implemented.  Because 
the TFLP dangerous waste operations have been closed and the only ongoing operations 
at the facility are related to corrective actions, much of the information typically required 
in Part A and Part B permit applications is not pertinent to this application. For Part A: 

 Process codes are not listed in Sections XII and XIII because there are no active pro-
cesses at the facility. 

 Dangerous wastes are not listed in Section XIV because dangerous wastes are no longer 
accepted at the facility. 

Figures referenced in the Part A form are included as Figures A1 through A3. 
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Dangerous Waste Permit Application 
Part A Form 

Date Received Reviewed by: Date:          
 
Month Day Year  Approved by: Date:         

        Please refer to instructions for completing this form. 

I.  This form is submitted to: (place an “X” in the appropriate box) 

 Request modification to a final status permit (commonly called a “Part B” permit) 

 Request a change under interim status 

 Apply for a final status permit.  This includes the application for the initial final status permit for a site or 
for a permit renewal (i.e., a new permit to replace an expiring permit).   

Establish interim status because of the wastes newly regulated on:  (Date)   
 

List waste codes: 

II. EPA/State ID Number 
W A            

III. Name of Facility 

 

IV. Facility Location (Physical address not P.O. Box or Route Number) 
 A.  Street 

 

City or Town State ZIP Code 

 WA  

County 
Code (if 
known)  County Name 

    

C. Geographic Location D. Facility Existence Date B. 
Land 
Type Latitude (degrees, mins, secs) Longitude (degrees, mins, secs) Month Day Year 

                             

V. Facility Mailing Address 

Street or P.O. Box  

 

 City or Town State ZIP Code 

   

 
ECY 030-31 (06/2003) 

Ecology is an equal opportunity employer 



Use the tab key to move from cell to cell in the electronic version of this form.   
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VI. Facility contact (Person to be contacted regarding waste activities at facility) 

Name (last) (first) 

  

Job Title Phone Number (area code and number) 

  

Contact Address  

Street or P.O. Box 

 

City or Town State ZIP Code 

   

VII. Facility Operator Information  

 A. Name Phone Number (area code and number) 

  

Street or P.O. Box 

 

City or Town State ZIP Code 

   
B. Operator 
Type 

 Yes 
If yes, provide the scheduled date for the change: 
Month Day Year 

 

C. Does the name in VII.A reflect a 
proposed change in operator? 

 No            

 Yes D. Is the name listed in VII.A. also the owner? 
If yes, skip to Section VIII.C.  No 

VIII. Facility Owner Information  

A. Name Phone Number (area code and number) 

  

Street or P.O. Box 

 

City or Town State      ZIP Code 

   
B. Owner 
Type 

 Yes 
If yes, provide the scheduled date for the change: 
Month Day Year 

 

C. Does the name in VIII.A reflect a 
proposed change in owner? 

 No            

IX. NAICS Codes (5/6 digit codes) 

A. First B. Second 

              

C. Third D. Fourth 

              



Use the tab key to move from cell to cell in the electronic version of this form.   
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X. Other Environmental Permits (see instructions)  
A. Permit 
Type  B. Permit Number C. Description 

                

                

                

                

                

                

                

XI. Nature of Business (provide a brief description that includes both dangerous waste and non-dangerous waste 
areas and activities) 
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EXAMPLE FOR COMPLETING ITEMS XII and XIII (shown in lines numbered X-1, X-2, and X-3 below):  A facility has 
two storage tanks that hold 1200 gallons & 400 gallons respectively.  There is also treatment in tanks at 20 gallons/hr. 
Finally, a one-quarter acre area that is two meters deep will undergo in situ vitrification. 

 
Section XII. Process Codes and Desi gn 

Capacities Section XIII. Other Process Codes 

B. Process Design 
Capacity 

B. Process Design 
Capacity 

Line 
Number 

A. Process 
Codes 

(enter code) 1. Amount 

2. Unit of 
Measure 

(enter 
code) 

C. 
Process 

Total 
Number 
of Units  

Line 
Number 

A. Process 
Codes 

(enter code) 1. Amount 

2. Unit of 
Measure 

(enter 
code) 

C. 
Process 

Total 
Number 
of Units  

D. Process 
Description 

X 1 S 0 2 1,600 G 002 X 1 T 0 4 700 C 001 
In situ 

vitrification 
X 2 T 0 3     20 E 001          

X 3 T 0 4 700 C 001          

 1        1        

 2        2        

 3        3        

 4        4        

 5        5        

 6        6        

 7        7        

 8        8        

 9        9        

1 0       1 0        

1 1       1 1        

1 2       1 2        

1 3       1 3        

1 4       1 4        

1 5       1 5        

1 6       1 6        

1 7       1 7        

1 8                  1        8        

1 9        9        

2 0       2 0        

2 1       2 1        

2 2       2 2        

2 3       2 3        

2 4       2 4        

2 5       2 5        

1

1
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PLEASE ENTER INFORMATION ONLY IN UNSHADED AREAS.  PAGE 5 

 

 
XIV. Description of Dangerous Wastes 

Example for completing this section: A facility will receive three non-listed wastes, then store and treat them on-site. 
Two wastes are corrosive only, with the facility receiving and storing the wastes in containers. There will be about 200 
pounds per year of each of these two wastes, which will be neutralized in a tank. The other waste is corrosive and 
ignitable and will be neutralized then blended into hazardous waste fuel. There will be about 100 pounds per year of that 
waste, which will be received in bulk and put into tanks.  

D. Processes 
Line 

Number 

A. Dangerous 
Waste No. 

(enter code) 

B. Estimated 
Annual 

Quantity of 
Waste  

C. Unit  of 
Measure 

(enter 
code) 

(1) Process Codes (enter) (2) Process Description   
[If a code is not entered in D (1)] 

X 1  D 0 0 2 400 P S 0 1 T 0 1     

X 2  D 0 0 1 100 P S 0 2 T 0 1     

X 3  D 0 0 2            Included with above 

  1                 

  2                 

  3                 

  4                 

  5                 

  6                 

  7                 

  8                 

  9                 

 1 0                 

 1 1                 

 1 2                 

 1 3                 

 1 4                 

 1 5                 

 1 6                 

 1 7                 

 1 8                 

 1 9                 

 2 0                 

 2 1                 

 2 2                 

 2 3                 

 2 4                 

 2 5                 
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EPA/State ID 
Number W A           

 
Continuation of Section XIV. Description of Dangerous Waste  

D. Process 
Line 
Number 

A. Dangerous 
Waste No. 

(enter code) 

B. Estimated 
Annual 

Quantity of 
Waste  

C. Unit  of 
Measure 

(enter 
code) (1) Process Codes (enter) (2) Process Description   

[If a code is not entered in D (1)] 
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XV.  Map 
Attach to this application a topographic map of the area extending to at least one (1) mile beyond property boundaries. The 
map must show the outline of the facility; the location of each of its existing and proposed intake and discharge structures; 
each of its dangerous waste treatment, storage, recycling, or disposal units; and each well where fluids are injected 
underground. Include all springs, rivers, and other surface water bodies in this map area, plus drinking water wells listed in 
public records or otherwise known to the applicant within ¼ mile of the facility property boundary. The instructions provide 
additional information on meeting these requirements. . 

XVI.  Facility Drawing 

All existing facilities must include a scale drawing of the facility (refer to Instructions for more detail). 

XVII.  Photographs 

All existing facilities must include photographs (aerial or ground-level) that clearly delineate all existing structures; existing 
storage, treatment, recycling, and disposal areas; and sites of future storage, treatment, recycling, or disposal areas (refer to 
Instructions for more detail). 

XVIII. Certifications 

I certify under penalty of law that this document and all attachments were prepared under my direction or supervision in 
accordance with a system designed to assure that qualified personnel properly gather and evaluate the information 
submitted. Based on my inquiry of the person or persons who manage the system, or those persons directly responsible for 
gathering the information, the information submitted is, to the best of my knowledge and belief, true, accurate, and 
complete. I am aware that there are significant penalties for submitting false information, including the possibility of fine and 
imprisonment for knowing violations. 

Operator 
 
 

Name and Official Title (type or print) 

Signature Date Signed 

Facility/Property Owner 
 
 

Name and Official Title (type or print) 

Signature Date Signed 

XIX. Comments 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

TERMINAL 91 RCRA PERMIT RENEWAL APPLICATION 6  
AUGUST 2019 

B. FACILITY DESCRIPTION AND GENERAL PROVISIONS 

B.1    GENERAL FACILITY DESCRIPTION 

The Port is the current Site Owner and Site Operator for the purposes of this application. 
The USEPA/Ecology Facility Identification Number for the site is WAD980982706. 
Contact information for the Port is: 

Port of Seattle 
PO Box 1209 
Pier 69 
Seattle, WA 98111 
(206) 728-3000 

The Terminal 91 facility is located at 2001 West Garfield Street in Seattle, King County, 
Washington. Refer to Figures B1 and B2 for vicinity and facility maps. Land use at Ter-
minal 91 is zoned by the City of Seattle as General Industrial. Figure B3 shows the land 
use and zoning categories for the area surrounding the Terminal 91 facility. 

Terminal 91 covers approximately 210.6 acres owned by the Port. The property consists 
of an upland area, two piers (Piers 90 and 91), and about 35 acres of submerged lands 
around the piers referred to as the submerged lands area. Previous reports and documents, 
including AO DE8938, divide the facility into the upland, the tank farm lease parcel 
(TFLP), tank farm affected area (TFAA), and submerged lands area.  

The facility is regulated under RCRA due to historic hazardous waste operations at the 
TFLP. That former facility’s regulatory status subjects all contiguous Port-owned prop-
erty comprising Terminal 91 to corrective action requirements. The hazardous waste op-
erations were conducted by Chemical Processors, which was also named Burlington En-
vironmental Inc, Philip Environmental, and Philips Services Corporation. Those opera-
tions were associated with RCRA hazardous waste permit number WAD000812917. The 
Port was the owner of the TFLP formerly leased and operated by Burlington, which 
leased property that consisted of three tank yards and associated buildings located on ap-
proximately four acres within the 216-acre Terminal 91 facility (Figure B4).  Burlington 
and the Port terminated the lease for the TFLP and Burlington completed the closure of 
above-ground treatment and storage units at its permitted operations in approximately 
1997. Hazardous waste ID WAD000812917 was withdrawn effective December 31, 2003 
under agreement with the Port and Ecology.  

A remedial action was completed at the TFLP under AO DE8938. This remedial action 
included removal of contaminated soils, installation of a slurry wall, installation of a pro-
tective asphalt cover, and implementation of an operations and maintenance plan and a 
compliance monitoring plan. Groundwater sampling and product recovery (if required 
based on field criteria) produce less than 100 gallons of contaminated groundwater per 
year.   

The TFLP historical operations are discussed in Section B.1.2. Historical releases at the 
TFLP and other portions of the facility are discussed in Part E of this application.  
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B.1.1    Facility Owner/Operator 

The Port is the current owner and operator of the Terminal 91 facility. 

B.1.2    Terminal 91 History 

A tank farm was built on the TFLP in or about 1926. The TFLP was operated by various 
oil companies until December 1941 when the United States Navy took possession of the 
entire Terminal 91 Facility through condemnation. In about 1972, the Navy declared the 
facility as surplus. The Port began managing the Terminal 91 and, in 1976, the Port ac-
quired the facility. Terminal 91 is under the Port's management and ownership at the pre-
sent time.  

Ecology employs Model Toxics Control Act (MTCA) (Washington Administrative Code 
[WAC] 173-340) authority to implement RCRA corrective action requirements at Termi-
nal 91. Ecology and the Port have conducted investigations and cleanups under a series of 
AOs since Ecology assumed RCRA corrective action oversight for Terminal 91 from the 
US Environmental Protection Agency (EPA) in 1998. These AOs and their associated 
actions are summarized below. 

 1998 AO (DE98HW-N108) Tank Farm Affected Area (TFAA) and Voluntary Cleanup 
Program Work (Discrete Units). The first AO for Terminal 91 was signed in 1998 (Ecol-
ogy 1998). It required the Port and other parties to conduct a remedial investigation (RI) 
and feasibility study (FS) for the former Burlington dangerous waste treatment and stor-
age facility, commonly referred to as the Tank Farm Lease Parcel (TFLP). The investi-
gation area extended beyond the 4-acre TFLP boundaries to include any area deter-
mined to have been affected by releases from the Tank Farm. This area is identified as 
the TFAA.  Investigations conducted since 1998 have determined the extent of the 
TFAA. Generally, the TFAA extends southward from the Tank Farm onto Piers 90 and 
91, but it does not include the adjacent Port-owned marine sediment (submerged lands 
area) (Figures B2 and B4).  

 Separately from the 1998 AO, the Port undertook investigations and cleanups at other 
known or suspected release areas on Terminal 91 that were not within the TFAA. There 
were approximately 38 of these separate units, referred to as Discrete Units. Most of 
the Discrete Units had been identified by EPA as a result of a RCRA Facility Assess-
ment (RFA) in 1994. The purpose of the RFA was to identify all areas at Terminal 91 
affected by hazardous substances releases. Based on Port records regarding manage-
ment of Terminal 91, the Port identified additional Discrete Units in 1997. None of the 
Discrete Units were located within the submerged lands area. All were located within 
the upland area, so the Port’s corrective actions to address the Discrete Units involved 
only the upland area. Ecology and the Port addressed the Discrete Units under Ecol-
ogy’s Voluntary Cleanup Program.  The Port removed all of the tanks and a number of 
buildings at the TFLP as part of a MTCA interim remedial action reported in October 
2005. 

 2010 Agreed Order (DE7321). Ecology and the Port entered a replacement AO in 2010. 
The 2010 AO required the Port to complete the required work under the 1998 AO, in-
cluding the developing a draft cleanup action plan (CAP) for the TFAA. It also extended 
the facility to include the rest of the contiguously owned Port property (i.e., all 216 acres 
of Terminal 91) in order to align with the RCRA requirement calling for corrective 
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action with respect to the entire “facility,” defined as including the former Tank Farm 
dangerous waste facility and all contiguously owned property. The 2010 AO also listed 
all previously identified Discrete Units for Terminal 91 and set requirements for the 
Port to address them. Although the 2010 AO included the submerged lands area, no 
Discrete Units were located there; accordingly, the 2010 AO deferred the need to con-
sider investigation or remediation of the submerged lands area. Meanwhile, investiga-
tions of subsurface contamination from the Tank Farm and Discrete Units revealed no 
evidence that such contamination had migrated to or otherwise affected the submerged 
lands area. 

 2012 Agreed Order (DE8938). In 2012, the Port and Ecology signed a new AO, which 
required the Port to perform the cleanup action per the CAP for the TFAA and an adja-
cent Discrete Unit (Solid Waste Management Unit [SWMU 30]), and to continue work 
on the remaining Discrete Units. By 2015, the Port had completed active work (i.e., 
construction of the remedial features) at the TFAA and SWMU 30. By 2018, Ecology 
had approved all Discrete Units as having been adequately addressed (Attachment 2).  
Monitoring and operations and maintenance for the TFLP and TFAA are ongoing as 
required by the AO and associated compliance monitoring plan and operations and 
maintenance plan.  

 2013 Agreed Order Amendment (DE8938). The West Yard area was removed from the 
permit following the sale of that portion of the Terminal 91 facility. This removal re-
duced the facility size from 216 acres to 210 acres.  

 2016 Agreed Order Amendment. In January 2016, Ecology and the Port entered an 
Amendment to the 2012 AO (First Amendment), which required the Port to conduct 
two new, separate actions: 

 Action 1 Regrade Project – Regrade the accumulated shoal material along the 
southeast portion of Pier 91 in the submerged lands area. This task, known as the 
Regrade Project, was completed in April 2016. 

 Action 2 Submerged Lands Preliminary Investigation – Conduct a preliminary in-
vestigation in the Submerged Lands Area. This investigation was completed, and 
the final report approved by Ecology in September 2018. The preliminary investi-
gation indicated that an RI was warranted for the Submerged Lands portion of 
Terminal 91. 

 Proposed 2019 Agreed Order (DE24768). Following the submerged lands preliminary 
investigation, the Port and Ecology prepared an AO for completion of an RI of the Sub-
merged Lands portion of Terminal 91. AO DE24768 is being reviewed concurrent with 
this application. 

Work performed by Burlington and the Port under oversight by EPA and then by Ecology 
is summarized in the following table of key reports.  

Key Reports Prepared Under Agency Oversight Year Agency 

RCRA Facility Investigation (RFI) 1995 EPA

Draft Remedial Investigation/Data Evaluation Report 1999 Ecology

Final Bridge Document Report 1 2001 Ecology

Draft Bridge Document Report 2 2003 Ecology
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Final Remedial Investigation Summary Report Terminal 91 Tank Farm Site 2007 Ecology

Final Draft Feasibility Study Report, Terminal 91 Site 2009 Ecology

Final Cleanup Action Plan 2010 Ecology

Operation and Maintenance Plan, Terminal 91 Tank Farm Cleanup 2013 Ecology
Compliance Monitoring Plan, Terminal 91 Tank Farm Cleanup 2013 Ecology
Engineering Design Report, Terminal 91 Tank Farm Cleanup 2013 Ecology

T-91 Historical Review Report 2017 Ecology

Terminal 91: Submerged Lands Area Preliminary Investigation Sampling 
and Analysis Plan 2017 Ecology

Construction Report, Terminal 91 Tank Farm Affected Area Cleanup Ac-
tion 2017 Ecology

Terminal 91: Submerged Lands Area Preliminary Investigation Surface 
Sediment Characterization Results 2018 Ecology
Terminal 91: Submerged Lands Area Preliminary Investigation Phase 2: 
Surface and Subsurface Sediment Characterization Results 2018 Ecology

B.1.3    Materials Historically Handled at the Facility 

This section has been omitted from the application as the information requested is no 
longer applicable. 

B.1.4    Plant Management 

This section has been omitted from the application as the information requested is no 
longer applicable. 

B.1.5    Summary of Waste Types Listed in the Part A 

This section has been omitted from the application as the information requested is no 
longer applicable. 

B.1.6    Tank Storage and Treatment Operations 

This section has been omitted from the application as the information requested is no 
longer applicable. 

B.1.7    Detailed Process/Activity Descriptions 

Dangerous waste operations are no longer conducted at Terminal 91 and no processes are 
described. 

The only other activity description at the facility relative to this application is traffic. In 
order to perform corrective actions at the facility, field teams perform quarterly gauging 
at a passive free-product recovery system and semi-annual or annual groundwater moni-
toring. General driving routes used during these activities are shown in Figure B5. Traffic 
is generally discussed in Section B.3. 
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B.2    SEISMIC CONSIDERATION 

Not applicable. Terminal 91 is not a new facility nor is there a proposed expansion of an 
existing facility relevant to this application. 

B.3    TRAFFIC INFORMATION 

Traffic access to Terminal 91 is controlled by a security gate at the main entrance on the 
eastern side of the facility. The main gate is staffed by security guards. Additional traffic 
may enter from the Magnolia Bridge with access limited to the cruise parking area. The 
entire north end of the facility is surrounded by a chain link fence. Tenants access the fa-
cility through the main gate. Cruise terminal passenger vehicle access is routed through 
controlled lanes to Pier 91. 

The south end of the facility including Piers 90 and 91 is bounded by Elliott Bay. Ship 
moorage at Piers 90 and 91 must be arranged in advance and the facility does not func-
tion as a public marina.  

Despite its proximity, the Magnolia Bridge is not a part of the Terminal 91 facility and is 
therefore not discussed in this application. 

B.4    TOPOGRAPHIC MAPS 

The following figures referenced in this section describe Terminal 91’s topographic fea-
tures as of August 2019. Individual figures were provided to reduce the amount of over-
lapping information. Each figure in this section highlights certain features as follows: 

 Figure B1 shows the location of the Terminal 91 facility, in relation to the greater Seattle 
area and topographic features. 

 Figure B2 shows the legal boundaries of Terminal 91, the TFLP, the Upland and Sub-
merged Lands portions, and security gates. 

 Figure B3 shows the adjacent land use. 
 Figure B4 shows the former TFLP operational areas. 
 Figure B5 shows the traffic patterns at the facility related to corrective action activities 

(monitoring and LNAPL gauging). 
 Figure B6 shows the wind patterns including a wind rose of the facility’s vicinity. 
 Figure B7 shows the Terminal 91 surface water flow or drainage patterns. 
 Figure B8 shows the 100 Year Floodplain in relation to Terminal 91. 
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C. WASTE CHARACTERISTICS 

This section has been omitted from the application as the information requested is no 
longer applicable. 
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D. PROCESS INFORMATION 

This section has been omitted from the application as there is no longer any active dan-
gerous waste processing at the TFLP and no such activities are planned elsewhere at Ter-
minal 91. 

Dangerous wastes have not been generated during ongoing investigative activities. Light 
non-aqueous-phase liquid (LNAPL) containing polychlorinated biphenyls (PCBs) that is 
generated from specific monitoring wells is handled and disposed in accordance with the 
Toxic Substances Control Act (40 CFR 761. 60) and Dangerous Waste Regulations 
(WAC 173-303).  Wastes are generated during compliance monitoring. Those wastes are 
handled in accordance with the Dangerous Waste Regulations. 
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E. RELEASES FROM SOLID WASTE MANAGEMENT UNITS 

Much of the information typically required for this section has been omitted from the ap-
plication because SWMUs have been closed and corrective actions at the SWMUs have 
been addressed under the referenced AOs. Releases at the facility and the progression of 
corrective actions are discussed in Section B.1. 

The RFA that was prepared by the EPA in 1994 identified SWMUs and areas of concern 
(AOCs) at Terminal 91. Subsequent investigation and corrective actions have addressed 
all AOCs and SWMUs. Attachment 2 lists Terminal 91 AOCs and SWMUs along with 
the date of completion.  

The facility is currently under Agreed Order (DE8938) to conduct compliance monitoring 
and operations and maintenance of the TFLP. The AO includes a contingency plan to be 
followed if new releases are discovered.   

E.1    RELEASES 

This section has been omitted from the application. This information is provided in other 
sections of this application and the Agreed Orders in Attachment 1. 

All information relating to the locations where solid wastes have been stored or managed 
on the TFLP was provided in the Solid Waste Management Report (EPA 1988), which is 
the equivalent to an RFA.  Locations where dangerous wastes were stored at the TFLP 
are shown in Figure B4. 

E.2    STATUS OF CORRECTIVE ACTIONS 

Upland corrective actions are currently being conducted under AO DE8938 (signed in 
2012). TFLP investigations and corrective actions have been ongoing since 1994, begin-
ning with an RFA completed by EPA. The RFA was part of the RCRA process for imple-
menting corrective action at the dangerous waste treatment and storage facility located at 
the TFLP. The RFA was expanded to include 124 acres of upland property at Terminal 
91 owned by the Port, including the TFLP. That upland property, excluding the Tank 
Farm, is the upland portion of Terminal 91. The upland portion of Terminal 91 was in-
cluded in the RFA because the regulatory definition of facility for the purposes of correc-
tive action includes contiguous property under control of the owner or operator of the 
dangerous waste treatment and storage facility. The RFA identified and labeled a number 
of AOCs and SWMUs in the upland and TFLP portions of Terminal 91 during a 1992 
EPA inspection. These AOCs and SWMUs have been addressed by subsequent corrective 
actions (Attachment 2).  

Corrective action at the TFLP was completed under a cleanup action plan and included 
removal of contaminated soils, installation of a bentonite slurry wall around the former 
tank farm, installation of a protective cover layer, installation of a passive product recov-
ery system, and implementation of a groundwater compliance monitoring plan and opera-
tions and maintenance plan.  
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AO DE 8938 includes a contingency action section that provides standardized operating 
procedures to follow in the event of newly discovered contaminated areas at Terminal 91. 

AO DE24768 includes an RI in the submerged lands area.  AO DE24768 is being re-
viewed concurrent with this application. 

E.2.1    Summary of Corrective Action Activities Under Agreed Order  

Substantial corrective actions have been completed at the TFLP. All above ground tanks 
and piping were removed in 2005 after the aboveground closure was approved. A protec-
tive cover layer, perimeter bentonite slurry wall, and passive product recovery system 
were installed with construction completion in 2015. Following construction completion, 
the TFLP and TFAA moved into a compliance monitoring and operations and mainte-
nance phase, which is being conducted under AO DE8938. AO DE8938 requires quar-
terly and annual progress reporting to Ecology.  
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F. PROCEDURES TO PREVENT HAZARDS 

This section is not applicable as there is currently no storage, treatment, or loading/un-
loading of dangerous wastes at Terminal 91. However, basic security measures are taken 
as described below. 

F.1    SECURITY 

F.1.1    Security Procedures and Equipment 

Dangerous waste operations no longer occur at Terminal 91, except as required by the 
AO for corrective action. The Port provides 24-hour controlled access to the facility. All 
entrances are manned by guards that also periodically patrol the area. 

F.1.2    Waiver 

Not applicable. No waiver is requested. 

F.2    INSPECTION PLAN 

This section is not applicable. Terminal 91 currently has no active collection, consolida-
tion, storage, treatment, and/or preparation for shipment of dangerous waste. Corrective 
actions prevent contact with contamination. 

F.3    PREPAREDNESS AND PREVENTION REQUIREMENTS 

This section is not applicable. Terminal 91 currently has no active collection, consolida-
tion, storage, treatment, and/or preparation for shipment of dangerous waste. Corrective 
actions prevent contact with contamination.  

F.4    PREVENTIVE PROCEDURES, STRUCTURES, AND EQUIPMENT 

This section is not applicable. Terminal 91 currently has no active collection, consolida-
tion, storage, treatment, and/or preparation for shipment of dangerous waste. 

Investigation derived wastes generated during sampling or product recovery are stored in 
labeled drums on secondary containment pallets. Drums and contents are disposed of 
consistent with applicable regulations.  

F.5    PREVENT REACTION OF IGNITABLE, REACTIVE, AND/OR INCOMPATIBLE 
WASTES 

This section is not applicable. Terminal 91 currently has no active collection, consolida-
tion, storage, treatment, and/or preparation for shipment of dangerous waste. 
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G. CONTINGENCY PLAN 

All dangerous waste facilities have ceased operations at the Terminal 91, except as re-
quired by Ecology under AO for corrective actions, and, therefore, the information re-
quested in this section of the application is no longer applicable. 
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H. SECTION H TRAINING PLAN 

All dangerous waste facilities have ceased operations, except as required by Ecology un-
der AO for corrective actions, and, therefore, the information requested in this section of 
the application is no longer applicable. Environmental field staff working on corrective 
actions are required to have 40-hour Hazardous Waste Operations and Emergency Re-
sponse (HAZWOPER) training. 
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I. SECTION I CLOSURE PLAN AND CLOSURE COST ESTIMATES 

This section of the permit application describes actions to be taken to achieve clean clo-
sure after operations cease at the facility. The former dangerous waste management facil-
ity operated at the TFLP has been closed. Therefore, Section I is not applicable with the 
exception of Sections I.1 and I.3. 

I.1    CLOSURE 

Burlington Environmental submitted the final documentation certifying above-ground 
closure of the Final Status (Part B) portions of the TFLP to Ecology on March 3, 1997. 
The required closure activities were completed from February 4 through 13, 1997 in ac-
cordance with the August 1996 Closure Plan and Closure Cost Estimates as approved by 
Ecology on October 29, 1996, following public comment regarding the Plan submitted as 
Part B Permit Modification Request PRMOD8-2. The Dangerous Waste ID associated 
with the TFLP (WAD000812917) was withdrawn effective December 31, 2003. 

I.2    CLOSURE COST ESTIMATE 

The former dangerous waste management facility operated at the TFLP has been closed. 
Therefore, with the exception of Section I.1, Section I is not applicable.  Financial assur-
ance for additional corrective actions completed under MTCA are addressed through the 
financial assurance of the associated AOs (see Attachment 1 and Section J.2.6). 

I.3    NOTICE IN DEED OF ALREADY CLOSED DISPOSAL UNITS 

This section is not applicable; the facility did not operate disposal units.  

I.4    POST-CLOSURE PLAN 

All tanks and process systems at the TFLP have been closed. Post closure plans are re-
quired for any area that cannot be cleaned up to meet closure standards. Soil and ground-
water at the TFLP currently exceed cleanup levels in some areas of the TFAA. Post clo-
sure is addressed through AO DE8938 (Attachment 1), which provides for long term 
compliance monitoring and contingency action, if necessary.  

I.5    LIABILITY REQUIREMENTS 

Liability insurance is not required for this application because operations at the facility 
have been discontinued.  
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J. OTHER FEDERAL AND STATE LAWS 

J.1    FEDERAL REQUIREMENTS 

Regulations require that EPA follow the procedures under certain federal laws before 
granting or denying a RCRA permit. The discussion that follows provides a description 
of how these laws currently apply to existing corrective action conducted at Terminal 91. 

J.1.1    Wild and Scenic Rivers Act 

Not applicable. The facility does not affect any rivers designated under the Wild and Sce-
nic Rivers Act. 

J.1.2    National Historic Preservation Act of 1966 

Not applicable. The facility is not listed or eligible for listing on the national or local 
Registers of Historic Places. 

J.1.3    Endangered Species Act 

Threatened or endangered species known to exist on- or in areas adjacent to the facility 
include bald eagles, killer whales (orcas), Chinook salmon, and bull trout. Ongoing cor-
rective action activities are not expected to affect critical habitat areas where endangered 
species might be present. As discussed in Section J.2.4, future corrective actions, which 
have not been defined at this time, may trigger review of impacts associated with those 
future actions. 

J.1.4    Coastal Zone Management Act 

The State of Washington Shoreline Management Act (SMA) of 1971, under the jurisdic-
tion of Ecology, is the approved implementation vehicle for the Coastal Zone Manage-
ment Act. The SMA is implemented at the local level by individual shoreline master pro-
grams, which are prepared by local agencies and approved by Ecology. 

Terminal 91 is located in or near a designated shoreline area as defined in the City of Se-
attle Shoreline Master Program. Smith Cove and Smith Cove Waterway (east slip, center 
slip, and west slip) are located immediately west of Terminal 91 (Figure B1). These sur-
face waters are used for industrial and maritime activities and provide access to Elliott 
Bay and Puget Sound. 

J.1.5    Fish and Wildlife Coordination Act 

Not applicable. There are no current plans to impound, divert, control, or modify any 
body of water in the vicinity of the facility as part of planned corrective action pursuant 
to the AO or applicable requirements. 
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J.1.6    RCRA Corrective Action Program 

The Corrective Action Program requires corrective action for all releases of hazardous 
waste or constituents from hazardous waste treatment, storage, or disposal facilities, 
where necessary to protect human health and the environment. 

A summary of the corrective actions conducted to date by the Port and facility operators 
is presented in Section E of this application. 

J.2    STATE REQUIREMENTS 

Ecology regulations require that a facility that stores or handles dangerous waste comply 
with all applicable federal, state, and local environmental protection laws and regulations. 
Following closure of the TFLP dangerous waste facility in 1997, no regulated wastes 
have been managed at Terminal 91 outside of corrective action activities. As such, the 
majority of state and local regulations described below no longer apply. A discussion of 
each regulation is included below. 

J.2.1    National Emission Standard for Asbestos 

Ecology regulations [WAC 173-303-395(3)] require that all waste material containing 
asbestos be disposed at a facility operated in accordance with 40 CFR Part 61 Subpart M, 
National Emission Standard for Asbestos. Except to comply with requirements of the 
Agreed Order, Burlington no longer conducts operations at the TFLP. Therefore, this re-
quirement is not applicable. 

J.2.2    State Water Pollution Control Standards 

The Revised Code of Washington (RCW) Chapter 90.48 designates Ecology as the State 
Water Pollution Control Agency for the purposes of the Federal Clean Water Act to es-
tablish and administer state programs for water pollution control. No industrial or sani-
tary wastewater is discharged from Terminal 91 under the Permit; therefore, this regula-
tion is not applicable. 

Stormwater and run-off from paved and unpaved areas at Terminal 91 are managed by a 
stormwater management system operated by the Port under a municipal NPDES permit. 

J.2.3    Minimum Functional Standards for Solid Waste Handling 

Regulations contained in WAC 173-304 and 173-350 establish minimum functional per-
formance standards for solid waste handling and operation of solid waste handling facili-
ties. The facility was formerly operated as a dangerous waste management facility, and 
investigations associated with its former use continue to be addressed through ongoing 
compliance monitoring. Any non-dangerous wastes managed as part of corrective action 
will be handled in compliance with these regulations. 
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J.2.4    State Environmental Policy Act 

This application does not propose any new dangerous waste activities at the facility and 
dangerous waste operations have not occurred at the facility since 1997 beyond manage-
ment of investigation and remediation derived waste. The application is being submitted 
to allow for continuation of ongoing corrective action activities that are required by AO 
under MTCA. Those activities will not require a State Environmental Policy Act (SEPA) 
checklist for this permit application. WAC 197-11-250 describes the integration of 
MTCA and SEPA processes. WAC 197-11-800 (17) categorically exempts basic infor-
mation collection from the requirements for threshold determination. At present, the AO 
that will be reviewed concurrent with this RCRA permit renewal application includes 
only RI activities for the submerged lands area. If necessary, remedial actions will be de-
veloped in a subsequent feasibility and cleanup action plan later in the process. Con-
sistent with WAC 197-11-265, SEPA review would be initiated for future corrective/re-
medial actions as appropriate.  

J.2.5    Puget Sound Clean Air Act 

Not applicable. The Washington Clean Air Act and the Federal Clean Air Act are imple-
mented by the Puget Sound Clean Air Agency (PSCAA). Currently, no activities pro-
posed under the corrective action procedures of the Part B Permit are subject to PSCAA 
regulations. 

J.2.6    Model Toxics Control Act 

Relevant portions of MTCA will be applied to cleanup activities at the TFLP and any 
other RIs conducted under AO (Attachment 2). 

J.3     LIST OF PERMITS 

With the exception of the necessary RCRA Permit for ongoing corrective action activi-
ties, no other permits, including those subject to state and/or local regulatory authority, 
are held pursuant to the dangerous waste activities formerly conducted at the TFLP. Ad-
ditional permits and registrations will be obtained as needed for activities such as con-
struction or remediation. 
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K. CERTIFICATION 

In accordance with 40 CFR 270.11 (d) and Washington State Dangerous Waste Regula-
tions, Chapter 173-303 WAC, paragraph 173-303-810 (13), the following certification is 
made in reference to August 2019 Part B Application for Terminal 91 Facility located in 
Seattle, Washington. 

"I certify under penalty of law that this document and all attachments were prepared un-
der my direction or supervision in accordance with a system designed to assure that quali-
fied personnel properly gather and evaluate the information submitted. Based on my in-
quiry of the person or persons who manage the system, or those persons directly respon-
sible for gathering the information, the information submitted is, to the best of my 
knowledge and belief, true, accurate, and complete. I am aware that there are significant 
penalties for submitting false information, including the possibility of fine and imprison-
ment for knowing violations." 

 

 

_____________________________ ______________ 
Signature    Date 

Stephen Metruck  
Chief Executive Officer 
Port of Seattle     
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Figure A1
Vicinity Map

Port of Seattle
Terminal 91

USGS The National Map: Orthoimagery. Data refreshed October, 2017.
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Figure A3 Site
Photograph and  
Existing Facility  

Oblique Aerial photograph from Washington Department of Ecology Shoreline Viewer. View is to the north. 
https://fortress.wa.gov/ecy/shorephotoviewer/Map/ShorelinePhotoViewer 
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Figure B2
Location of Terminal 91 
Tank Farm Lease Parcel
Port of Seattle
Terminal 91

0 1,000Feet K

Terminal 91
Tank Farm Lease Parcel
Tank Farm Affected Area (TFAA)



K:\
Gl

en
\Te

rm
ina

l 9
1\G

IS\
mx

ds
\Si

teV
icin

ity
Ge

n.m
xd

    
 8/

22
/20

19

Figure B3
Adjacent Land Use

Port of Seattle
Terminal 91

Copyright:© 2013 National Geographic Society, i-cubed
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Figure B5
Traffic Flow Pattern 

Port of Seattle
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Figure B6  
Local Wind Patterns 

Wind direction data plotted as frequency by azimuthal direction at the West Point weather station (WPOW1). Data includes 
10-second measurements of wind direction for the period January 1 to December 31, 2018. Data downloaded from https://
www.ndbc.noaa.gov/station_history.php?station=wpow1 on August 15, 2019.   
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Figure B8
100 Year Flood Plain
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I. INTRODUCTION 

The mutual objective of the State of Washington, Department of Ecology (Ecology) and 

the Port of Seattle (Port) under this Agreed Order (Order) is to provide for remedial action at a 

facility where there has been a release or threatened release of hazardous substances. This Order 

requires the Port to implement the Cleanup Action Plan (CAP) (attached hereto as Exhibit A), 

including the installation of certain remedial actions and the completion of compliance 

monitoring. The Order also requires the Port to address contamination in the Upland Area of the 

Terminal 91 Facility (defined below), including any units newly identified during 

implementation of the CAP. Ecology has determined that these actions are necessary to protect 

human health and the environment. 

II. JURISDICTION 

This Agreed Order is issued pursuant to the authority of the Model Toxics Control Act 

(MTCA), RCW 70.1 050.050(1 ). This Order also satisfies the requirements of WAC 173-303-

646 through -64630. 

III. PARTIES BOUND 

This Agreed Order shall apply to and be binding upon the Parties to this Order, their 

successors and assigns. The undersigned representative of each Party hereby certifies that he or 

she is fully authorized to enter into this Order and to execute and legally bind such Party to 

comply with the Order. The Port agrees to undertake all actions required by the terms and 

conditions of this Order. No change in ownership or corporate status shall alter the Port's 

responsibility under this Order. The Port shall provide a copy of this Order to all agents, 

contractors, and subcontractors retained to perform work required by this Order, and shall ensure 

that all work undertaken by such agents, contractors, and subcontractors complies with this 

Order. 
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IV. DEFINITIONS 

Unless otherwise specified herein, the definitions set forth in Chapter 70.1 05D RCW and 

Chapter 173-340 WAC shall control the meanings of the terms used in this Order. 

1. 1998 Order means Agreed Order No. DE 98HW-N108, entered in 1998 by 

Ecology, the Port, Burlington Environmental Inc., then a wholly owned subsidiary of Philip 

Services Corp. ("Philip"), and Pacific Northern Oil Corporation ("PNO") for the purpose of 

conducting a remedial investigation/feasibility study (RifFS). 

2. 2010 Order means Agreed Order No. DE 7321, entered in 2010 by Ecology and 

the Port for the purpose of completing the work required by the 1998 Order, with modifications 

that reflected circumstances that had changed since the 1998 Order. 

3. Agreed Order or Order: Refers to this Order and each of the exhibits to the Order. 

All exhibits are integral and enforceable parts of this Order. The terms "Agreed Order" or 

"Order" shall include all exhibits to the Order. 

4. Dangerous Waste means any solid waste designated under the procedures of 

WAC 173-303-070 through -100 as dangerous, extremely hazardous, or mixed waste. 

Dangerous wastes are hazardous substances under RCW 70.105D.020(10). 

5. Discrete Unit means an area affected by the release of Hazardous Substances at 

Terminal 91, within either the Upland or the Tank Farm Affected Area, that requires 

investigation or remediation separate from and in addition to the CAP. 

6. Hazardous Substances has the meaning provided by RCW 70.105D.020(10). 

7. Parties: Refers to the State of Washington, Department of Ecology, and the Port 

of Seattle. 

8. Port: Refers to the Port of Seattle. 

9. Permit means dangerous waste facility permit WAD000812917, issued to the Port 

pursuant to 70.105 RCW for this facility . This definition will also apply to any successor permit 

to penn it W AD000812917 for this facility. 
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I 0. Site: The Site is referred to as the Port of Seattle, Temtinal 91. The Site includes 

areas where releases of Hazardous Substances originating from the Terminal 91 Facility have 

come to be located, and is generally located at 2001 West Garfield Street, Seattle, Washington. 

The Site is defined by the extent of contamination caused by the releases of Hazardous 

Substances and may include both submerged lands and uplands. The Site, as currently known to 

exist, is depicted in Exhibit B to this Order. The Site is comprised of three separate and distinct 

areas: (1} the Tank Farm Affected Area; (2} the Submerged Lands Area; and (3} the Upland 

Area. The Site constitutes a Facility under RCW 70.1050.020(5). 

11. Submerged Lands Area means that part of the Terminal 91 Facility covered by 

marine waters, generally located on the southern portion of the Terminal 91 Facility and adjacent 

to Piers 90 and 91, as generally depicted in Exhibit B. 

12. Tank Farm Affected Area comprises the Tank Farm Lease Parcel and any areas 

where Hazardous Substances originating from the Tank Farm Lease Parcel have come to be 

located. The term "Tank Farm Affected Area" has the same meaning that the term "Site" was 

given under the 1998 Order. The Tank Farm Affected Area, as believed to be located as of the 

date of this Order, is depicted generally in Exhibit B. 

13. Tank Farm Lease Parcel consists of approximately four acres within Terminal 91 

shown in Exhibit B. The Tank Farm Lease Parcel formerly was the site of a tank farm, 

demolished in 2005, which had for a time operated as a Dangerous Waste facility. 

14. Terminal 91 Facility means the real property owned by the Port of Seattle 

encompassing approximately 216 acres and located at 200 I West Garfield Street, Seattle, 

Washington, as depicted in Exhibit B. This definition is based on the current definition of 

"facility" found in WAC 173~303-040 (for purposes of implementing a corrective action). 

15. Upland Area means that part of the Terminal 91 Facility other than the 

Submerged Lands Area and the Tank Farm Affected Area, as generally depicted in Exhibit B. 
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V. FINDINGS OF FACT 

Ecology makes the following findings of fact, without any express or implied admissions 

of such facts by the Port: 

1. The Site is located on the northern side of Elliott Bay generally at 2001 West 

Garfield Street, Seattle, Washington. The Site is located on Smith Cove and the Smith Cove 

Waterway on the Elliott Bay waterfront. The Site location is generally depicted in the diagram 

attached to this Agreed Order as Exhibit B. 

2. The Site is listed on the Department of Ecology's Hazardous Sites List as "Seattle 

Port Terminal 91 ,"under Facility Site ID No. 24768 with a hazard ranking of I. 

3. The Port is the current owner of the entire Terminal 91 Facility which covers 

approximately 216 acres, of which the Tank Farm Lease Parcel covers approximately four acres. 

4. A tank farm was built on the Tank Farm Lease Parcel in or about 1926. The Tank 

Farm Lease Parcel was operated by various oil companies until December 1941 when the United 

States Navy took possession of the entire Terminal 91 Facility through condemnation. In about 

1972, the Navy declared the Terminal 91 Facility as surplus. The Port began managing the 

Terminal 91 Facility, and in 1976 the Port acquired the Terminal 91 Facility. The Terminal 91 

Facility remains under the Port's management and ownership at the present time. The Port 

removed all of the tanks and a number of buildings at the Tank Farm Lease Parcel as part of a 

MTCA independent interim remedial action reported in October 2005. 

5. Burlington Environmental Inc. and its predecessors and successors will herein be 

referred to as "Philip." Philip operated the Tank Farm Lease Parcel from about June 1971, when 

it began leasing the Tank Farm Lease Parcel from the Port, through September 1995 when its 

occupancy ended. Philip operated the Tank Farm Lease Parcel as a regulated dangerous waste 

management facility on or after November 19, 1980, the date which subjects facilities to federal 

RCRA permitting requirements under 40 C.F.R. § 264, and Chapter 173-303 WAC, 

Washington's Dangerous Waste Regulations. 
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6. On November 14, 1980, EPA was notified of dangerous waste management 

activities on the Terminal 91 Lease Parcel when the Part A form of the RCRA permit application 

was filed. Pursuant to the November 14, 1980, notification, EPA issued identification number 

W AD000812917 for this facility. EPA received a Part B portion of the RCRA permit 

application to obtain a final status permit for a dangerous waste treatment, storage and disposal 

facility on November 8, 1988. There were numerous revisions to the draft Part B application, 

but the Final Status Facility Permit was issued July 22, 1992, with an effective date of 

August 22, 1992. The Port was named as a permittee since the Port owns the property. Active 

dangerous waste operations ceased at the permitted Tank Farm Lease Parcel in September 1995, 

and Ecology approved the above-ground closure work in 2003. 

7. Hazardous Substances have been released into the environment at this Site. 

Hazardous Substances have been detected in either soil or groundwater at the Site as detailed in 

reports generated under the 1998 and 20 I 0 Orders. Those Hazardous Substances detected at the 

Site included, but are not limited to, total petroleum hydrocarbons, volatile organic compounds, 

semi-volatile organic compounds, polychlorinated biphenyls, and metals. 

8. In 1998, Ecology entered into Agreed Order No. DE 98HW -N I 08 (the "1998 

Order") with the Port, Philip, and PNO. 

9. In December 2003, the State of Washington resolved certain claims against Philip 

relating to the cleanup of the Site in a consent decree filed in United States Bankruptcy Court, In 

re Philip Services Corporation, 310 B.R. 802 (Bankr. S.D. Tex. 2004) (No. 03-37718-H2-ll). 

I 0. The Port has performed various remedial actions with respect to various releases 

at the Terminal 91 Facility pursuant to its registration in Ecology's Voluntary Cleanup Program 

under the application submitted March 10, 1999. Such remedial actions were performed to 

address corrective action requirements imposed by the Permit, and have generally been reported 

to Ecology as part of the cleanup of the Upland Area. 
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11. On June 29, 2010, Ecology and the Port entered into the 2010 Order, which 

required the Port to develop a draft cleanup action plan (DCAP) for the Tank Farm Affected 

Area and address contamination in the Upland Area of the Site. 

12. Under the 2010 Order, the Port developed a DCAP. The DCAP and related State 

Environmental Policy Act (SEPA) determination of non-significance were issued by Ecology for 

public comment. After the public comment period, Ecology selected the remedy and the cleanup 

action plan was approved in a letter from Ecology to the Port on December 15, 2010. This 

cleanup action plan (CAP) is attached as Exhibit A. 

VI. ECOLOGY DETERMINATIONS 

I. The Port is an "owner or operator" as defined in RCW 70.1050.020(17), of a 

"facility" as defined in RCW 70.1050.020(5). A Final Status Dangerous Waste Permit was 

issued July 22, 1992, to Philip as operator and the Port as owner ofthe property. Under WAC 

173-303-64630(3), Ecology is requiring the owner of a facility to fulfill the corrective action 

responsibilities through this Agreed Order issued pursuant to the Model Toxics Control Act 

(MTCA). 

2. Based upon all factors known to Ecology, a "release" or "threatened release" of 

"Hazardous Substance(s)" as defined in RCW 70.1 05D.020(25) and RCW 70.1050.020(1 0), 

respectively, has occurred at the Site. 

3. Based upon credible evidence, Ecology issued a PLP status letter to the Port dated 

July 3, 1996, pursuant to RCW 70.105D.040, -.020(16), and WAC 173-340-500. After 

providing for notice and opportunity for comment, reviewing any comments submitted, and 

concluding that credible evidence supported a finding of potential liability, Ecology issued a 

determination that the Port is a PLP under RCW 70.1 05D.040 and notified the Port of this 

determination by letter dated August 15, 1996. 

4. Pursuant to RCW 70.1050.030(1) and -.050(1), Ecology may require PLPs to 

investigate or conduct other remedial actions with respect to any release or threatened release of 
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Hazardous Substances, whenever it believes such action to be in the public interest. Based on 

the foregoing facts, Ecology believes the remedial actions required by this Order are in the public 

interest. 

5. The remedial actions undertaken by the Port described in Section V.IO and in 

relation to the development and implementation of the Data Gaps Investigation Work Plan are 

subsumed under this Order and shall be considered an integral part of the Work to be Performed. 

The Data Gaps Investigation Work Plan involves activities that are being conducted to collect 

additional information necessary to proceed with a detailed design for the final cleanup for the 

Tank Farm Affected Area. 

6. Unless otherwise specified, Ecology will use the definitions and requirements for 

allowable financial assurance mechanisms set forth in the current financial assurance rules 

covering closure and post-closure in 40 C.F.R. § 264.141-.143,40 C.F.R. § 264.145,40 C.F.R. § 

264.151, and WAC 173-303-620 will be the definitions and requirements for allowable financial 

assurance for corrective action under this Order. Ecology will apply these definitions and 

requirements to this corrective action, except that the words "corrective action" shall be 

substituted for the words "closure" or "post-closure" in the above listed regulations as needed to 

produce this result. 

7. In the absence of final federal regulations governing financial assurance for 

corrective action, Ecology's Financial Assurance Officer will use the following resources as 

guidance in implementing the financial assurance provisions of this Order: 

a. The Financial Assurance for Corrective Action Proposed Rule, 51 Fed. 

Reg. 37853 (Oct 24, 1986); 

b. The financial assurance provisions of Corrective Action for Releases from 

Solid Waste Management Units Advance Notice of Proposed Rulemaking, 61 Fed. Reg. 

19432 (May 1, 1996); 
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c. The Interim Guidance on Financial Responsibility for Facilities Subject to 

RCRA Corrective Action (U.S. EPA, Sept. 30, 2003); and/or 

d. Any other guidance applicable to financial assurance and corrective action 

that may be available at the time. 

Ecology intends to use the financial assurance provisions of the Corrective Action for 

Solid Waste Management Units at Hazardous Waste Management Facilities, 55 Fed. Reg. 30798 

(July 27, 1990), as secondary guidance. Unless otherwise specified herein, where the language 

of this Order conflicts with these rules, proposed rules, notices, and guidance documents, the 

language of this Order will prevail. 

VII. WORK TO BE PERFORMED 

Based on the foregoing Facts and Determinations, it is hereby ordered that the Port 

perform or ensure the performance of the following remedial actions and that these actions be 

conducted in accordance with Chapter 173-340 WAC (MTCA) unless otherwise specifically 

provided for herein. 

A. Work to Be Performed under the CAP 

The Port's obligations in relation to the Tank Farm Affected Area are to complete work 

identified in the approved CAP. 

Based on the foregoing Findings of Fact and Ecology Determinations, it is hereby agreed 

that the Port shall perform the following remedial actions and that these actions be conducted in 

accordance with Chapter 173-340 WAC and applicable provisions of Chapter 173-303 WAC, 

unless otherwise specifically provided for herein. All work undertaken pursuant to this Order 

shall be developed and performed, as appropriate and approved by Ecology, in accordance with 

the approved Work Plans and all other applicable federal and state regulations. More 

specifically: 

1. Cleanup Action Plan. Exhibit A to this Order contains the CAP for the site. 

Except where specifically provided in this Order, Exhibit A is incorporated by reference 
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and is an integral and enforceable part of this Order. The Port shall implement the 

cleanup action described in the CAP in accordance with requirements of WAC 173-303-

400 and the items established in 1 through 6 below in this Section (A). 

2. Schedule. The remedial actions for the Tank Farm Affected Area will be 

conducted consistent with the Tank Fann Affected Area Project Schedule in Exhibit F to 

this Order, which shall replace the schedule included in the CAP. 

3. Data Gaps. If data gaps exist, then either Ecology or the Port may propose 

additional work to fill the data gaps subject to Section VIII.L of this Order. If parties 

cannot agree on the need for additional work to fill data gaps, this would trigger the 

conflict resolution protocol described under Section VIII.J. 

4. Engineering Design. Consistent with the schedule in Exhibit F, the Port shall 

prepare the engineering design for the cleanup action described in the CAP in accordance 

with the requirements of WAC 173-340-400( 4). The engineering design shall be 

completed in the following three stages: (i) design basis memorandum (30% Design), (i i) 

draft engineering design Report (EDR) (90% Design), and (iii) final EDR (100% 

Design). 

a. Design Basis Memorandum (30% Design). The Port shall submit a 

Design Basis Memorandum (DBM) to Ecology at approximately the 30 percent 

completion stage of the design process. The intent of the DBM is to utilize the 

information collected during the Data Gap Investigation Work Plan, Terminal 91 

Tank Farm Affected Area, 2011 (approved October 17, 2011) to present the 

general engineering concepts and criteria used for design of the cleanup action. 

The DBM will include all components of the selected remedy, including the 

presumptive remedies specified in the CAP. The DBM will include design 

concepts and objectives, the rationale for major design decisions, preliminary 

layout drawings of major design components, and a list of anticipated 
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construction plans and technical specifications to be included in the Draft EDR. 

Ecology will review the DBM and provide comments to the Port. Ecology's 

comments on the DBM will be addressed during preparation of the Draft EDR, 

and the DBM will not be reissued as a stand-alone document. 

b. Draft Engineering Design Report (90% Design). In accordance with 

the Schedule (Exhibit F), the Port shall submit a draft EDR to Ecology in 

accordance with the requirements of WAC 173-340-400(4) and the CAP. The 

EDR shall build on the information contained in the DBM and address Ecology's 

comments on the DBM and shall document the detailed engineering concepts, 

objectives, and criteria used for design of the cleanup action. Information 

contained in the EDR will be of sufficient detail to provide for the development 

and review of construction plans and specifications for all components of the 

selected remedy, including presumptive remedies specified in the CAP. The EDR 

will include a detailed implementation plan including an implementation 

schedule. The implementation schedule will include a critical-path Gantt chart 

timeline showing anticipated dates and timeframes for all post-EDR deliverables 

and cleanup action elements. 

The EDR may be a single document containing plans for all elements of 

the cleanup action, or the Port may choose to establish separate EDRs specific to 

particular elements or groups of elements of the cleanup action. The EDR itself 

shall contain the information indicated below with an asterisk (*). For other 

required deliverables/activities below, if the EDR does not contain the 

deliverable, the EDR shall propose a schedule and due date for submitting, or 

carrying out, the respective document or action: 

1) Construction Plans and Specifications (CPS) consistent with WAC 

173-340-400(4)(b).* The CPS document will include design drawings and 
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specifications sufficient to proceed with construction, and will provide the 

basis for development of a detailed cost estimate. All permits necessary to 

complete the cleanup will be identified and included with the CPS*. 

2) A Construction Health and Safety Plan. 

3) A Construction Quality Assurance (CQA) Plan.* 

4) Documentation of the establishment of exposure and other 

institutional controls consistent with WAC 173-340-440. Consistent with 

the CAP, a combination of institutional controls and public 

communications must be implemented. 

5) An implementation schedule for all components of the cleanup 

action.* 

6) An Operation and Maintenance Plan (O&M Plan) consistent with 

WAC 173-340-400(4)(c) for long-term care of the remedy components 

including the containment wall, asphalt cover, LNAPL recovery system, 

and other components required to ensure that the remedy remains 

protective of human health and the environment. 

7) A Compliance Monitoring Plan (CMP) consistent with the 

requirements of WAC 173-340-410 that specifies the types and frequency 

of monitoring to be performed to document the performance of the cleanup 

action. The CMP will include a Monitored Natural Attenuation (MNA) 

Monitoring Plan. 

c. Revised EDR. Ecology shall review the draft EDR and provide 

comments. In accordance with the Schedule (Exhibit F), the Port shall submit a 

revised EDR that addresses Ecology' s comments. Ecology will then approve the 

revised EDR as the final deliverable, approve the revised EDR with changes or 

conditions, or disapprove the revised EDR and provide additional comments to 
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the Port. If Ecology disapproves the revised EDR, the Port shall revise the EDR 

to address Ecology's comments and submit a new revision within forty-five (45) 

days of receiving Ecology's latest comments. This process shall be repeated, as 

necessary, until a satisfactory EDRis submitted, or a determination is made under 

paragraph VIII.J (Resolution of Disputes) below. 

5. Implementation of Cleanup Action. The Port shall implement the cleanup 

action in accordance with the approved EDR, any approved plans submitted after the 

EDR has been approved, and applicable requirements in WAC 173-340-400( 6). After 

completing any construction required by the EDR, the Port will prepare and submit a 

cleanup Implementation Report (i.e., as-built report) (Implementation Report). The 

Implementation Report will be prepared in accordance with WAC 173-340-400(6)(b) and 

will include as-built drawings, documentation developed pursuant to the CQA Plan, and 

documentation for implementation of institutional controls. The approved EDR may 

propose whether there will be a single Implementation Report for the entire remedy, or 

multiple Implementation Reports for selected remedial components. As required by 

WAC 173-340-400(6)( c), a revised cost estimate will be included in the cleanup 

Implementation Report with a copy of a revised financial assurance document. 

The cleanup Implementation Report (or, Reports, if multiple reports are required 

for preparation) shall be submitted as "Draft" by the due date(s) established in the 

approved EDR. Ecology shall review each draft Implementation Report and provide 

comments. Within forty-five (45) days of receiving Ecology's comments on an 

Implementation Report, the Port shall submit a revised report as the final del iverable. 

Ecology will then approve the revised report, approve the revised report with changes or 

conditions, or disapprove the revised report and provide additional comments to the Port. 

If Ecology disapproves a revised Implementation Report, the Port shall revise the report 
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to satisfactorily address Ecology's comments and submit a new revision within thirty (30) 

days of receiving Ecology's latest comments. 

6. Operation and Maintenance, and Compliance Monitoring. Following 

completion of the construction of the cleanup action, the Port will implement the 

approved O&M Plan and CMP. 

7. Construction Discoveries in the TFAA. The Port may conduct remedial actions 

with respect to unanticipated discoveries encountered within the Tank Farm Affected 

Area in compliance with the Contamination Contingency Plan (Exhibit E). 

B. Work to Be Performed in the Submerged Lands Area 

To the extent that Hazardous Substances are discovered in the Submerged Lands Area, 

the Parties agree that it is not practicable at this time to address any such contamination until 

potential contributing upland sources can be identified and remedied. Additional information 

would be required to do so; for example, identifying and addressing sources potentially 

contributing to such contamination, including sources such as stormwater that originated from 

other industrial properties in the area surrounding the Terminal 91 Facility. The necessity for 

and the practicability of remediation in the Submerged Lands Area will be reevaluated by the 

agency as it continues to monitor the site through the review of the quarterly progress reports and 

future changes to environmental regulations, but no later than I 0 years after the effective date of 

this Order. 

C. Work to Be Performed for Releases Not Addressed by CAP 

1. For Known Discrete Units: For Discrete Units of which the Port is aware as of 

the effective date of this Order, the Port has the obligations identified below. These 

known Discrete Units are identified and listed in Exhibit C hereto. 

a. For Discrete Units listed in Subpart A of Exhibit C (Discrete Units to Be 

Addressed During Redevelopment), Ecology has determined that these releases 

do not pose an immediate threat to human health and the environment. 
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Accordingly, remedial action for them shall be done in conjunction with the 

Port's redevelopment of these areas. If the Port has not initiated redevelopment 

and remedial actions in this area within ten (1 0) years of the effective date of this 

Order, the Port shall conduct the remedial actions on a schedule approved by 

Ecology regardless of the status of the Port's redevelopment. Such work shall be 

conducted, reported and evaluated as described in Subsection VII.C.l .b. 

b. For Discrete Units listed in Subpart B of Exhibit C (Discrete Units to Be 

Addressed under Work Plans and Schedules), the Port shall: 

I) Submit a work plan (or other appropriate documentation needed 

for completion) to Ecology for addressing the contamination within a time 

frame agreed to by Ecology. Any such work plan, once approved in 

writing by Ecology, becomes an integral and enforceable part of this 

Order. The scope and detail of any such work plan shall be commensurate 

with the scope and complexity of the appropriate cleanup action 

necessary, and should be submitted for review and approval by Ecology. 

2) Within ninety (90) days of completing the approved remedial 

action, the Port shall submit a written report describing the actions taken. 

3) Ecology shall evaluate such remedial actions to determine whether 

they meet the substantive requirements of Chapter 173-340 WAC and 

whether Ecology believes that further remedial action is necessary. 

Exhibit C shall be updated to reflect Ecology's determination. 

2. For Newly Discovered Discrete Units: 

a. The parties may discover new Discrete Units at the Terminal 91 Facility, 

which may require a formal amendment of this Order. Section VIII.L requires 

formal amendment of this Order in the event of "substantial" changes to the work 

to be performed, with "minor" changes to be documented without formal 
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amendment. For purposes of releases under subsection VII.C.2, additional work 

to address them shall be considered "substantial" if the releases are of a kind that 

would generally be addressed under an agreed order in their own right. Based on 

previous investigations and site history at the Terminal 91 Facility, non-exclusive 

examples of minor releases and/or minor changes to remedial actions include: 

1) releases subject to the Contamination Contingency Plan; 

2) closure, site assessment, and remediation of releases from USTs 

used for petroleum storage (subject to language in example 5); 

3) releases affecting soil but not groundwater; 

4) routine disposal of contaminated soil excavated as part of 

construction activities; 

5) releases affecting groundwater in which the only hazardous 

substances over cleanup levels are petroleum-related and the extent of the 

contamination plume does not appear to be extensive; 

6) removal of accumulated petroleum product from excavation water 

in cases where construction excavations extend below the water table; 

7) installation and operation of product recovery/product monitoring 

wells or other structures such as product recovery/product monitoring 

vaults; 

8) application of ORC™ or other commonly used remedial products 

to groundwater to assist in degrading petroleum constituents; and 

9) cleaning, decommissioning in place, and/or removal of 

underground fuel pipelines. 

b. For contamination discovered in the context of Port construction activities 

that is a reportable release under WAC 173-340-300, the Port will follow the 



Agreed Order No. DE 8938 
Page 18 of43 

Contamination Contingency Work Plan, attached as Exhibit E hereto. The 

Contamination Contingency Plan is an integral and enforceable part of this Order. 

1) Within ninety (90) days of completing a remedial action under the 

Contamination Contingency Plan (including any interim remedial actions), 

the Port shall submit a written report describing the actions taken. In 

addition, the Port's next quarterly report shall include a revised version of 

Exhibit C listing the release under Subpart C of Exhibit C (Discrete Units 

Addressed under the Contamination Contingency Plan). 

2) Ecology shall evaluate such remedial actions to determine whether 

they meet the substantive requirements of Chapter 173-340 WAC and 

whether Ecology believes that further remedial action is necessary. 

3) If a remedial action the Port conducts under the Contamination 

Contingency Plan is an interim action as defined in WAC 173-340-430, 

any final cleanup action for that action shall be conducted under the 

procedures in either subsection VII .C.l.a or VII.C.l.b. Ecology and the 

Port shall consult to determine which subsection's procedures the cleanup 

action will proceed under, and shall update Exhibit C to include the 

newly-discovered Discrete Units in accordance with Section Vlii.L, 

through either the informal or formal process. In the event the Port and 

Ecology disagree, Ecology shall make the final decision, subject to dispute 

resolution under Section VIII. J. 

c. For newly-discovered releases of hazardous substances and 

Discrete Units the Port finds outside the context of construction, the Port shall 

report the Units pursuant to Section VII.G. 

d. The Port's obligations to address newly discovered Discrete Units 

pursuant to Subsection VII .C 2 are subject to relief if the Port demonstrates that 
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the contamination is the result of a plume for which the Port would not be 

considered an "owner or operator' pursuant to RCW 70.1 050.020( 17)(b )(iv) (or 

similar provision granting relief for the owner of land affected by a migrating 

plume ofHazardous Substances). 

D. General Requirements Applicable to All Work Performed Under This Section 

I . Data Reporting. The Port shall follow the reporting guidelines in WAC 173-

340-840 for all parts of this Order unless otherwise agreed to by both Ecology and the 

Port in writing. All data generated pursuant to this Order shall be submitted to Ecology

NWRO, including all outlier and duplicate data. In addition, all sampling data generated 

pursuant to this Order shall be submitted to Ecology-NWRO as copies of the original 

reported laboratory data sheets, in tabulated data format and in an electronic format 

approved by Ecology for all referenced environmental media. Laboratory detection 

limits and practical quantitation limits shall be reported for each constituent concentration 

detected. 

2. Progress Reports. The Port shall submit status reports to Ecology-NWRO 

quarterly on or before January 20, April 20, July 20, and October 20 of each year, and 

continuing until all of the requirements of this Order are completed to Ecology's 

satisfaction. The submittal shall address the three-month activity period ending twenty 

(20) days before the report is due. The Port shall include the following in each status 

report : 

a. All work conducted pursuant to this Agreed Order during the last three 

month period; 

b. Occurrence of any problems, how problems were rectified, deviations 

from the work plans and an explanation of all deviations; 

c. Projected work to occur in the upcoming three months; 
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d. Summaries of significant findings, changes in personnel, summaries of 

significant contacts with all federal, state, local community, and public interest 

groups; 

e. Monitoring data collected pursuant to the CMP, not separately reported, 

(as copies of the original laboratory reporting data sheets, and in tabulated data 

format) for which quality assurance procedures are completed during the three

month period; 

f. Information collected pursuant to the approved O&M Plan necessary to 

document to continued performance of the cleanup action; 

g. Any newly discovered releases at the Terminal 91 Facility, and the Port's 

proposed classification of such releases (that is, under either Subpart A, B, or C of 

Exhibit C); and 

h. An updated version of Exhibit C to this Order to reflect any newly 

discovered releases and their classification for remedial action, when the 

classification is approved by Ecology. 

E. Deliverables 

Once approved in writing by Ecology, all deliverables the Port submits to Ecology under 

this Order are incorporated by reference and become enforceable parts of this Order, as if fully 

set forth herein. During the performance of work under an approved deliverable, field 

modifications to the submittal may be agreed to orally by the Project Coordinators. In such case, 

the Port shall submit a description of the field modification to Ecology's Project Coordinator in 

writing within seven (7) days after the oral agreement, and Ecology' s Project Coordinator shall 

provide written confirmation of the agreed modification. Such field modifications would be 

subject to VIII .L's terms concerning amendments to the Order. 

II 

II 
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F. Remedy for Insufficient Progress 

If, at any time after the first exchange of comments on drafts, Ecology determines that 

insufficient progress is being made in the preparation of any of the deliverables required by this 

section, Ecology may, after providing written notice and a reasonable opportunity to cure, 

complete and issue the final deliverable. 

G. Reporting Newly Discovered Releases 

The Port shall provide notice by email to Ecology of any newly-identified release(s) of 

hazardous substances at the Terminal 91 Facility as required by WAC 173-340-300 (or any 

successor provision). The Port shall provide such notice as soon as practical following 

confirmation of the release, but in no case beyond the 90-day reporting requirement established 

by WAC 173-340-300. The Port shall also include a report of the newly identified releases in the 

quarterly progress report as described in Section VII.D.2 of this Order; inclusion in the quarterly 

report may satisfy the reporting requirement if timely. Newly-identified releases need not be 

reported if no report would be required under WAC 173-340-300. With the report, the Port shall 

propose for Ecology's review and approval an appropriate framework for responding to the 

discovery under this Order, either VII.C.l.a (to be addressed in redevelopment); VII.C.l.b (to be 

addressed through a release-specific work plan and schedule), or through the VJI.C.2.b., the 

Contamination Contingency Plan (for releases discovered and addressed during construction). 

Ecology shall respond to the Port's proposed classification within ninety (90) days of receiving 

the quarterly report, either approving the classification, disapproving it, or requesting further 

information. Once Ecology has approved the classification, the Parties shall update Exhibit C as 

necessary to incorporate the newly identified release and approved classification. 

VIII. TERMS AND CONDITIONS OF ORDER 

A. Public Notice 

RCW 70.105D.030(2)(a) and WAC 173-340-600(1 l)(c) require that, at a minimum, this 

Order be subject to concurrent public notice. Ecology shall be responsible for providing such 
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public notice and reserves the right to modify or withdraw any provisions of this Order should 

public comment disclose facts or considerations which indicate to Ecology that this Order is 

inadequate or improper in any respect. 

B. Remedial Action Costs 

The Port shall pay to Ecology costs incurred by Ecology pursuant to this Order and 

consistent with WAC 173-340-550(2). These costs shall include work performed by Ecology or 

its contractors for, or on, the Site under Chapter 70.105D RCW, including remedial actions and 

Order preparation, negotiation, oversight, and administration. These costs shall include work 

performed both prior to and subsequent to the issuance of this Order. Ecology's costs shaiJ 

include costs of direct activities and support costs of direct activities as defined in WAC 173-

340-550(2). The Port shall pay the required amount within ninety (90) days of receiving from 

Ecology an itemized statement of costs that includes a summary of costs incurred, an 

identification of involved staff, and the amount of time spent by involved staff members on the 

project. A general statement of work performed will be provided upon request. Itemized 

statements shall be prepared quarterly. Pursuant to WAC 173-340-5 50( 4 ), failure to pay 

Ecology's costs within ninety (90) days of receipt of the itemized statement of costs will result in 

interest charges at the rate of twelve percent (12%) per annum, compounded monthly. 

Pursuant to RCW 70.1 05D.055, Ecology has authority to recover unreimbursed remedial 

action costs by filing a lien against real property subject to the remedial actions . 

C. Implementation of Remedial Action 

If Ecology determines that the Port has failed without good cause to implement the 

remedial actions, in whole or in part, Ecology may, after notice to the Port, perform any or all 

remedial actions required by this Order that remain incomplete. If Ecology performs all or 

portions of such remedial actions because of the Port's failure to comply with its obligations 

under this Order, the Port shall reimburse Ecology for the costs of doing such work in 

accordance with Section VIII.B (Remedial Action Costs), provided that the Port is not obligated 
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under this Section to reimburse Ecology for costs incurred for work inconsistent with or beyond 

the scope of this Order. 

Except where necessary to abate an emergency situation, the Port shall not perform any 

remedial actions at the Site outside those remedial actions required by this Order, unless Ecology 

concurs, in writing, with such additional remedial actions. Ecology concurs with remedial 

actions done in compliance with the Contamination Contingency Plan (Exhibit E) as that Plan is 

approved by Ecology. 

D. Designated Project Coordinators 

The project coordinator for Ecology is: 

Name: 
Address: 

Phone: 
Email: 

Galen H. Tritt 
Department ofEcology-BFO 
1440 I Oth Street, Suite 1 02 
Bellingham, WA 98225 
(360) 715-5200 
gtri461 @ecy. wa. gov 

The project coordinator for the Port is: 

Name: 
Address: 

Phone: 
Email: 

Susan Roth 
Roth Consulting 
3 93 7 S W 1 09th Street 
Seattle, W A 98146-165 3 
(206) 617-2176 
susanjroth@comcast.net 

Each project coordinator shall be responsible for overseeing the implementation of this 

Order. Ecology's project coordinator will be Ecology's designated representative for the Site. 

To the maximum extent possible, communications between Ecology and the Port, and all 

documents, including reports, approvals, and other correspondence concerning the activities 

performed pursuant to the terms and conditions of this Order shall be directed through the project 

coordinators. The project coordinators may designate, in writing, working level staff contacts for 

all or portions of the implementation of the work to be performed required by this Order. 

Any party may change its respective project coordinator. Written notification shall be 

given to the other party at least ten (1 0) calendar days prior to the change. 
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E. Performance 

This Order's terms regarding persons performing "work required by this Order'' apply 

only to persons who expressly undertake responsibility for performing such work, and not to 

Agents/Contractors/Subcontractors of the Port who may take incidental actions subject to the 

Order as a result of addressing contamination encountered during construction or utility work. 

1. The Port shall provide a copy of this Order to all agents, contractors, and 

subcontractors retained to perform work required by this Order, and shall ensure that all 

work undertaken by such agents, contractors, and subcontractors complies with this 

Order. 

2. All geologic and hydrogeologic work performed pursuant to this Order 

shall be under the supervision and direction of a geologist licensed in the State of 

Washington or under the direct supervision of an engineer registered in the State of 

Washington, except as otherwise provided for by Chapters 18.220 and 18.43 RCW. 

3. All engineering work performed pursuant to this Order shall be under the 

direct supervision of a professional engineer registered in the State of Washington, except 

as otherwise provided for by RCW 18.43.130. 

4. All construction work performed pursuant to this Order shall be under the 

direct supervision of a professional engineer or a qualified technician under the direct 

supervision of a professional engineer. The professional engineer must be registered in 

the State of Washington, except as otherwise provided for by RCW 18.43.130. 

5. Any documents submitted containing geologic, hydrologic or engineering 

work shall be under the seal of an appropriately licensed professional as required by 

Chapter 18.220 RCW or RCW 18.43.130. 

The Port shall notify Ecology in writing of the identity of any engineering, geology 

contractor and subcontractor firms and other firms to be used in carrying out the terms of this 

Order in advance of their involvement at the Site. 
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F. Access 

Ecology or any Ecology authorized representative shall have the full authority to enter 

and freely move about all property at the Site that the Port either owns, controls, or has access 

rights to at all reasonable times, consistent with federal law, for the purposes of, inter alia: 

inspecting records, operation logs, and contracts related to the work being performed pursuant to 

this Order; reviewing the Port's progress in carrying out the terms of this Order; conducting such 

tests or collecting such samples as Ecology may deem necessary; using a camera, sound 

recording, or other documentary-type equipment to record work done pursuant to this Order; and 

verifying the data submitted to Ecology by the Port. The Port shall make all reasonable efforts to 

secure access rights for those properties within the Site not owned or controlled by the Port 

where remedial activities or investigations will be perfonned pursuant to this Order. Ecology or 

any Ecology authorized representative shall give reasonable notice before entering any Site 

property owned or controlled by the Port unless an emergency prevents such notice. All persons 

who access the Site pursuant to this Section shall comply with any applicable Health and Safety 

Plan(s), and with any applicable federal law, such as that regulating access for homeland security 

purposes. Ecology employees and their representatives shall not be required to sign any liability 

release or waiver as a condition of Site property access. 

G. Sampling, Data Submittal, and Availability 

With respect to the implementation of this Order, the Port shall make the results of all 

sampling, laboratory reports, and/or test results generated by it or on its behalf available to 

Ecology. Pursuant to WAC 173-340-840(5), all sampling data shall be submitted to Ecology in 

both printed and electronic formats in accordance with Section VII (Work to be Performed), 

Ecology's Toxics Cleanup Program Policy 840 (Data Submittal Requirements), and/or any 

subsequent procedures specified by Ecology for data submittal. 

If requested by Ecology, the Port shall allow split or duplicate samples to be taken by 

Ecology and/or its authorized representative of any samples collected by the Port pursuant to 
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implementation of this Order. The Port shall notify Ecology seven (7) days in advance of 

collecting samples at the Site pursuant to this Order; provided, however, that Ecology may waive 

this notification requirement and accept samples where they were collected during construction 

projects or other circumstances where sampling was prudent or necessary but unplanned; and 

provided further, sampling conducted pursuant to the approved Contamination Contingency Plan 

(Exhibit E) shall not require separate reporting as a result of this subsection. Ecology shall, upon 

request, allow split or duplicate samples of any samples collected by Ecology pursuant to the 

implementation of this Order to be taken by the Port or its authorized representative provided it 

does not interfere with Ecology's sampling. Without limitation on Ecology's rights under 

Section VIII.F of this Order, Ecology shall notify the Port prior to any sample collection activity 

unless an emergency prevents such notice. 

In accordance with WAC 173-340-830(2)(a), all hazardous substance analyses shall be 

conducted by a laboratory accredited under Chapter 173-50 WAC for the specific analyses to be 

conducted, unless otherwise approved by Ecology. 

H. Public Participation 

A Public Participation Plan is required for this Site. The approved Public Participation 

Plan is attached as Exhibit D. 

Ecology shall maintain the responsibility for public participation at the Site. However, 

the Port shall cooperate with Ecology, and shall: 

1. If agreed to by Ecology, develop appropriate mailing list, prepare drafts of public 

notices and fact sheets at important stages ofthe remedial action, such as the submission of work 

plans, remedial investigation/feasibility study reports, cleanup action plans, and engineering 

design reports. As appropriate, Ecology will edit, finalize, and distribute such fact sheets and 

prepare and distribute public notices of Ecology's presentations and meetings. 

2. Notify Ecology's project coordinator prior to the preparation of all press releases 

and fact sheets, if they concern implementation of this Order, and before any such major 
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meetings with the interested public and local governments. Likewise, Ecology shall notify the 

Port prior to the issuance of all press releases and fact sheets, and before major meetings with the 

interested public and local governments, all to the extent they concern implementation of this 

Order. For all Port press releases, fact sheets, meetings, and other outreach efforts that concern 

implementation of this Order that do not receive prior Ecology approval, the Port shall clearly 

indicate to its audience that the press release, fact sheet, meeting, or other outreach effort was not 

sponsored or endorsed by Ecology. 

3. When requested by Ecology, participate in public presentations on the progress of 

the remedial action at the Site. Participation may be through attendance at public meetings to 

assist in answering questions or as a presenter. 

4. Except as provided by the approved Public Participation Plan (Exhibit D), when 

requested by Ecology, arrange and/or continue information repositories to be located at the 

following locations: 

a. On Ecology's website which is freely accessible to the public. 

b. Department ofEcology-NWRO 
3190 I 60th A venue SE 
Bellevue, W A 98008-5452 

c. Seattle Public Library 
I 000 4th A venue 
Seattle, W A 981 04 

At a minimum, electronic copies of all public notices, fact sheets, and press releases that concern 

implementation of the Order; remedial action plans and reports, supplemental remedial planning 

documents, and all other similar documents relating to performance of remedial actions required 

by this Order shall be promptly placed in these repositories. 

I. Retention of Records 

During the pendency of this Order, and for ten (I 0) years from the date of completion of 

work performed pursuant to this Order, the Port shall preserve all records, reports, documents, 

and underlying data in its possession relevant to the implementation of this Order. Upon request 
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of Ecology. the Port shall make all such records available to Ecology and allow access for review 

within a reasonable time. 

J. Resolution of Disputes 

1. In the event a dispute arises as to an approval, disapproval, proposed change, or 

other decision or action by Ecology's project coordinator, or an itemized billing statement under 

Section VIII.B (Remedial Action Costs), the Parties shall utilize the dispute resolution procedure 

set forth below. 

a. Upon receipt of Ecology's project coordinator' s written decision or the 

itemized billing statement, the Port has fourteen (14) days within which to notify 

Ecology's project coordinator in writing of its objection to the decision or itemized 

statement. 

b. The Parties' project coordinators shall then confer in an effort to resolve 

the dispute. If the project coordinators cannot resolve the dispute within fourteen (14) 

days, Ecology's project coordinator shall issue a written decision. 

c. The Port may then request regional management review of the decision. 

This request shall be submitted in writing to the Hazardous Waste and Toxics Reduction 

Section Manager, Northwest Region Office, within seven (7) days of receipt of Ecology's 

project coordinator's written decision. 

d. The Section Manager shall conduct a review of the dispute and shall 

endeavor to issue a written· decision regarding the dispute within thirty (30) days of the 

Port's request for review. The Section Manager's decision shall be Ecology's final 

decision on the disputed matter. 

2. The Parties agree to only utilize the dispute resolution process in good faith and 

agree to expedite, to the extent possible, the dispute resolution process whenever it is used. 
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3. Implementation of these dispute resolution procedures shall not provide a basis 

for delay of any activities required in this Order, unless Ecology agrees in writing to a schedule 

extension. 

K. Extension of Schedule 

1. An extension of schedule shall be granted only when a request for an extension is 

submitted in a timely fashion, generally at least thirty (30) days prior to expiration of the 

deadline for which the extension is requested, and good cause exists for granting the extension. 

All extensions shall be requested in writing. The request shall specify: 

a. The deadline that is sought to be extended; 

b. The length ofthe extension sought; 

c. The reason(s) for the extension; and 

d. Any related deadline or schedule that would be affected if the extension 

were granted. 

2. The burden shall be on the Port to demonstrate to the satisfaction of Ecology that 

the request for such extension has been submitted in a timely fashion and that good cause exists 

for granting the extension. Good cause may include, but may not be limited to: 

a. Circumstances beyond the reasonable control and despite the due 

diligence of the Port including delays caused by unrelated third parties or Ecology, such 

as (but not limited to) delays by Ecology in reviewing, approving, or modifying 

documents submitted by the Port; 

b. Acts of God, including fire, flood, blizzard, extreme temperatures, storm, 

or other unavoidable casualty; or 

c. Endangerment as described in Section VIII. M (Endangerment). 

However, neither increased costs of performance of the terms of this Order nor changed 

economic circumstances shall be considered circumstances beyond the reasonable control of the 

Port. 
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3. Ecology shall act upon any written request for extension in a timely fashion. 

Ecology shall give the Port written notification of any extensions granted pursuant to this Order. 

A requested extension shall not be effective until approved by Ecology. Unless the extension is 

a substantial change, it shall not be necessary to amend this Order pursuant to Section VIII. L 

(Amendment of Order) when a schedule extension is granted. 

4. An extension shall only be granted for such period of time as Ecology determines 

is reasonable under the circumstances. Ecology may grant schedule extensions exceeding ninety 

(90) days only as a result of: 

a. Delays in the issuance of a necessary permit which was applied for in a 

timely manner; 

b. Other circumstances deemed exceptional or extraordinary by Ecology; or 

c. Endangerment as described in Section VIII.M (Endangerment). 

L. Amendment of Order 

The project coordinators may orally agree to minor changes to the work to be performed 

without formally amending this Order. In such a case, the Port shall submit a description of the 

minor changes to Ecology's project coordinator in writing within seven (7) days after the oral 

agreement. Minor changes will then be documented in writing by Ecology within seven (7) days 

after Ecology receives the Port's written description. 

Except as provided in Section VIII.N (Reservation of Rights), substantial changes to the 

work to be performed ·shall require formal amendment of this Order. This Order may only be 

formally amended by the written consent of both Ecology and the Port. The Port shall submit a 

written request for amendment to Ecology for approval. Ecology shall indicate its approval or 

disapproval in writing and in a timely manner after the written request for amendment is 

received. If the amendment to this Order represents a substantial change, Ecology will provide 

public notice and opportunity to comment. Reasons for the disapproval of a proposed 

amendment to this Order shall be stated in writing. If Ecology does not agree to a proposed 
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amendment, the disagreement may be addressed through the dispute resolution procedures 

described in Section Vlli.J (Resolution of Disputes). 

M. Endangerment 

In the event Ecology determines that any activity being performed at the Site is creating 

or has the potential to create a danger to human health or the environment on or surrounding the 

Site, Ecology may direct the Port to cease such activities for such period of time as it deems 

necessary to abate the danger. The Port shall immediately comply with such direction. 

In the event the Port determines that any activity being performed at the Site is creating 

or has the potential to create a danger to human health or the environment, the Port may cease 

such activities. The Port shall notify Ecology's project coordinator as soon as possible, but no 

later than twenty-four (24) hours after making such determination or ceasing such activities. 

Upon Ecology's direction the Port shall provide Ecology with documentation of the basis for the 

determination or cessation of such activities. If Ecology disagrees with the Port's cessation of 

activities, it may direct the Port to resume such activities. 

If Ecology concurs with or orders a work stoppage pursuant to this Section, the Port' s 

obligations with respect to the ceased activities shall be suspended until Ecology determines the 

danger is abated, and the time for performance of such activities, as well as the time for any other 

work dependent upon such activities, shall be extended in accordance with Section VIII.K 

(Extension of Schedule) for such period of time as Ecology determines is reasonable under the 

circumstances. 

Nothing in this Order shall limit the authority of Ecology, its employees, agents, or 

contractors to take or require appropriate action in the event of an emergency. 

N. Reservation of Rights 

This Order is not a settlement under Chapter 70.105D RCW. Ecology's signature on this 

Order in no way constitutes a covenant not to sue or a compromise of any of Ecology's rights or 

authority. Ecology will not, however, bring an action against the Port to recover remedial action 
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costs paid to and received by Ecology under this Order, the 1998 Order, or the 2010 Order. In 

addition, Ecology will not take additional enforcement actions against the Port regarding 

remedial actions required by this Order, provided the Port complies with this Order. 

Ecology nevertheless reserves its rights under Chapter 70.1050 RCW, including the right 

to require additional or different remedial actions at the Site should it deem such actions 

necessary to protect human health and the environment, and to issue orders requiring such 

remedial actions. Ecology also reserves all rights regarding the injury to, destruction of, or loss 

of natural resources resulting from the release or threatened release of hazardous substances at 

the Site. 

0. Transfer of Interest in Property 

No voluntary conveyance or relinquishment of title, easement, leasehold, or other interest 

in the Tank Farm Affected Area shall be consummated by the Port without provision for 

continued implementation of all requirements of this Order and implementation of any remedial 

actions found to be necessary as a result of this Order. 

Prior to the Port's transfer of any interest in the Tank Farm Affected Area likely to 

substantially affect the performance of work under this Order, and during the effective period of 

this Order, the Port shall provide a copy of this Order to any prospective purchaser, lessee, 

transferee, assignee, or other successor in said interest; and, at least fourteen (14) days prior to 

any such transfer, the Port shall notify Ecology of said transfer. For purposes of this provision, 

only those property interest transfers that involve planned capital improvements (for example, 

such as excavation or pile driving) shall be considered likely to substantially affect the 

performance of work under this Order. Upon transfer of any such interest, the Port shall restrict 

uses and activities to those consistent with this Order and notify all transferees of the restrictions 

on the use of the property. 
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P. Compliance with Applicable Laws 

1. All actions carried out by the Port pursuant to this Order shall be done in 

accordance with all applicable federal, state, and local requirements, including requirements to 

obtain necessary permits, except as provided in RCW 70.1050.090. 

2. Pursuant to RCW 70.105D.090(1), the Port is exempt from the procedural 

requirements of Chapters 70.94, 70.95, 70.105, 77.55, 90.48, and 90.58 RCW and of any laws 

requiring or authorizing local government permits or approvals. However, the Port shall comply 

with the substantive requirements of such permits or approvals. 

The Port has a continuing obligation to determine whether additional permits or 

approvals addressed in RCW 70.105D.090(1) would otherwise be required for the remedial 

action under this Order. In the event either Ecology or the Port determines that additional 

permits or approvals addressed in RCW 70.1050.090(1) would otherwise be required for the 

remedial action under this Order, it shall promptly notify the other party of its determination. 

Ecology shall determine whether Ecology or the Port shall be responsible to contact the 

appropriate state and/or local agencies. If Ecology so requires, the Port shall promptly consult 

with the appropriate state and/or local agencies and provide Ecology with written documentation 

from those agencies of the substantive requirements those agencies believe are applicable to the 

remedial action. Ecology shall make the final determination on the additional substantive 

requirements that must be met by the Port and on how the Port must meet those requirements. 

Ecology shall inform the Port in writing of these requirements. Once established by Ecology, the 

additional requirements shall be enforceable requirements of this Order. The Port shall not begin 

or continue the remedial action potentially subject to the additional requirements until Ecology 

makes its final determination. 

3. Pursuant to RCW 70.1050.090(2), in the event Ecology determines that the 

exemption from complying with the procedural requirements of the laws referenced in 

RCW 70.1050.090(1) would result in the loss of approval from a federal agency that is 
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necessary for the State to administer any federal law, the exemption shall not apply and the Port 

shall comply with both the procedural and substantive requirements of the laws referenced in 

RCW 70.1 05D.090(1 ), including any requirements to obtain permits. 

Q. Financial Assurance 

1. Financial assurance for corrective action is required by WAC 173-303-64620. 

Ecology's Financial Assurance Officer shall determine when the Port's actions and submissions 

meet the requirements of WAC 173-303-64620. 

2. The Port must submit the executed or otherwise finalized financial assurance 

instruments or documents to Ecology's Financial Assurance Officer. In addition, the Port must 

also submit copies of financial assurance instruments or documents to Ecology's project 

coordinator. 

3. On January 4, 2011, the Port submitted and Ecology later approved a written cost 

estimate to cover the following activities at the facility: completion of the CAP, which includes 

Ecology's selection of a final remedy, post-cleanup monitoring at the Site, and completion of 

remedial actions for Discrete Units identified on Exhibit C. This estimate is subject to annual 

adjustments for inflation as set forth in subsection 6 below. If the Port is required to submit an 

additional work plan(s), or to conduct activities related to corrective action not previously part of 

the original cost estimate, either of which that comprise a substantial change to work required 

under this Order as described in Section VIII.L, the following process for review and approval of 

the estimate shall be used: the Port shall submit a revised cost estimate concurrent with the 

submission of an additional work plan(s). If Ecology rejects the Port's cost estimate as 

submitted, Ecology shall provide to the Port a revised cost estimate amount that will be the 

approved cost estimate. Ecology will , if requested by the Port in writing, provide a written 

explanation of the variance between the Port's proposed cost estimate and Ecology' s approved 

cost estimate. If Ecology does not accept, reject, or revise the Port's cost estimate within sixty 

(60) days after submittal, the Port's cost estimate will be deemed approved for purposes ofthis 
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paragraph. Ecology reserves the right to review and revise the Port's cost estimate after the 60-

day review period. If Ecology revises the Port's cost estimate after the 60-day review period, the 

Port will have thirty (30) days after the revision to provide an updated financial assurance 

instrument. Within thirty (30) days after Ecology's final approval of the Port's cost estimate 

amount or the Port's receipt of Ecology's final approval ofthe Port's cost estimate amount, the 

Port shall establish and maintain continuous coverage of financial assurance in the amount of the 

approved cost estimate and submit the applicable financial assurance documentation per 

paragraph 2, provided, however, that if the Port uses the financial test mechanism, such 

documentation shall be timely if submitted within one hundred fifty (150) days of the end of the 

Port's next fiscal year. 

4. If the Port believes that the estimated cost of work to complete activities under 

this Order has diminished below the amount covered by existing financial assurance provided 

under this Order, the Port may submit a written proposal to Ecology to reduce the amount of the 

financial assurance provided under this Section so that the amount of the financial assurance is 

equal to the estimated cost of the remaining work to be performed. The written proposal shall 

specify, at a minimum, the cost of the remaining work to be perfonned and the basis upon which 

such cost was calculated. If Ecology decides to accept such a proposal, Ecology shall notify the 

Port of its decision in writing. After receiving Ecology's written decision, the Port may reduce 

the amount of financial assurance only in accordance with and to the extent permitted by such 

written decision. Within thirty (30) days after receipt of Ecology's written decision, the Port 

shall submit the applicable financial assurance documentation per paragraph 2. No change to the 

form or terms of any financial assurance provided under this Section, other than a reduction in 

amount, is authorized under this paragraph. 

5. All cost estimates must be based on the costs to the owner or operator of hiring a 

third party to complete the work. A third party is neither a parent nor a subsidiary of the Port. 

On a case-by-case basis, Ecology may also determine that a company which shares a common 
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higher-tier corporate parent or subsidiary might not qualify as a third party. A cost estimate may 

not incorporate any salvage value that may be realized with the sale of wastes, facility structures 

or equipment, land, or other assets associated with the facility. The Port may also not 

incorporate a zero cost for wastes that might have economic value. 

6. The Port shall annually adjust all cost estimates for inflation. Adjustments for 

inflation shall be calculated in accordance with the procedure outlined in 40 C.F.R. § 264.142(b). 

7. Acceptable financial assurance mechanisms are trust funds, surety bonds, letters 

of credit, insurance, the financial test, and the corporate guarantee. Ecology may allow other 

financial assurance mechanisms if they are consistent with the laws of the State of Washington 

and if the Port demonstrates to the satisfaction of Ecology that those mechanisms provide 

adequate financial assurance. 

8. If the Port is using the financial test or corporate guarantee to meet its financial 

assurance obligation, the annual inflationary adjustment shall occur within one hundred fifty 

(150) days after the close of the Port's fiscal year. If the Port is using any mechanism other than 

the financial test or corporate guarantee, this adjustment shall occur each year within thirty (30) 

days after the anniversary of the effective date of this Order. 

9. If the Port seeks to establish financial assurance by using a surety bond for 

payment or a letter of credit, the Port shall at the same time establish and thereafter maintain a 

standby trust fund acceptable to Ecology into which funds from the other financial assurance 

instrument can be deposited, if the financial assurance provider is directed to do so by Ecology, 

pursuant to the terms of this Order. 

10. The Port shall notify Ecology' s project coordinator and Financial Assurance 

Officer by certified mail of the commencement of a voluntary or involuntary bankruptcy 

proceeding, naming the Port as debtor, within ten (I 0) days after commencement of the 

proceeding. A guarantor of a corporate guarantee must make such a notification if it is named as 

debtor as required under the terms of the corporate guarantee. 
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a. Once the Port has established financial assurance with an acceptable 

mechanism, as described above, the Port will be deemed to be without the required 

financial assurance: 

1) In the event of bankruptcy of the trustee or issuing institution; or 

2) If the authority of the trustee institution to act as trustee has been 

suspended or revoked; or 

3) If the authority of the institution issuing the surety bond, letter or 

credit, or insurance policy has been suspended or revoked. 

b. In the event of bankruptcy of the trustee or a suspension or revocation of 

the authority of the trustee institution to act as a trustee, the Port must establish a 

replacement financial assurance mechanism by any means specified in WAC 173-303-

620 or other financial instrument as approved by Ecology within sixty (60) days after 

such an event. 

11 . Ecology's Financial Assurance Officer is: 

Name: 
Address: 

Telephone: 
FAX: 
Email: 

R. Indemnification 

Kimberly Goetz 
Washington State Department of Ecology 
P.O. Box 47600 
Olympia, W A 98504-7600 
(360) 407-6754 
(360) 407-6715 
kgoe461 @ecy. wa.gov 

The Port agrees to indemnify and save and hold the S~ate of Washington, its employees, 

and agents harmless from any and all claims or causes of action for death or injuries to persons 

or for loss or damage to property to the extent arising from or on account of acts or omissions of 

the Port, its officers, employees, agents, or contractors in entering into and implementing this 

Order. However, the Port shall not indemnify the State of Washington nor save nor hold its 

employees and agents harmless from any claims or causes of action to the extent arising out of 
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the negligent acts or omissions of the State of Washington, or the employees or agents of the 

State, in entering into or implementing this Order. 

S. Land Use Restrictions 

The Port shall record a Restrictive Covenant with the office of the King County Auditor 

within ten (10) days of the completion of the remedial action described in the CAP. The 

Restrictive Covenant shall restrict future uses of the Facility or portions thereof. The Port shall 

provide Ecology with a copy of the recorded Restrictive Covenant within thirty (30) days of the 

recording date. 

IX. SATISFACTION OF ORDER 

The provisions of this Order shall be deemed satisfied upon the Port's receipt of written 

notification from Ecology that the Port has completed the remedial activity required by this 

Order, as amended by any modifications, and that the Port has complied with all other provisions 

ofthis Order. 

X. TERMINATION OF 2010 AGREED ORDER 

This Order supersedes the June 29, 2010, Order and the 2010 Order is terminated upon 

the effective date of this Order. 

XI. ENFORCEMENT 

Pursuant to RCW 70.1050.050, this Order may be enforced as follows: 

A. The Attorney General may bring an action to enforce this Order in a state or 

federal court. 

B. The Attorney General may seek, by filing an action, if necessary, to recover 

amounts spent by Ecology for remedial actions and orders related to the Site. 

C. In the event the Port refuses, without sufficient cause, to comply with any term of 

this Order, the Port will be liable for: 

1. Up to three (3) times the amount of any costs incurred by the State of 

Washington as a result of its refusal to comply; and 
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2. Civil penalties of up to $25,000 per day for each day it refuses to comply. 

D. This Order is not appealable to the Washington Pollution Control Hearings Board. 

This Order may be reviewed only as provided under RCW 70.1050.060. 

Effective date of this Order: ~f / ~/ 2-D) e:.-

PORT OF SEA TILE STATE OF WASHINGTON 
DEPARTMENT OF ECOLOGY 

By~C)Y 
Dennts Johnson 
Section Manager (Acting) 
Hazardous Waste and Toxics Reduction 
Northwest Regional Office 



Errata 

Please note that the text of this Agreed Order ends on page 39. The header's indication 
that the Order has 43 pages is erroneous. 
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FINAL 
CLEANUP ACTION PLAN 

PORT OF SEATTLE TERMINAL 91 SITE 
SEATTLE, WASHINGTON 

JUNE 2010 

APPROVED BY WASHINGTON DEPARTMENT OF ECOLOGY 
IN ATTACHED LETTER DATED DECEMBER 15,2010 



STATE OF WASHINGTON 

DEPARTMENT OF ECOLOGY 
Northwest Regional Office • 3190 160th Avenue SE • Bellevue, Washington 98008-5452 • (425) 649-7000 

December 15, 2010 

Kathy Bahnick 
Port of Seattle Pier 69 
POBox 1209 
Seattle, W A 9811 7 

RE: Document approval and public notice of final documents for the Po1t of Seattle's Terminal 91 
Facility: Permit No. WAD980982706 

Dear Ms Bahnick: 

The Washington State Department of Ecology (Ecology) Hazardous Waste and Toxics Reduction 
Program completed its review of the Remedial Investigation/Feasibility Study (RTIFS) and public noticed 
the documents on February 12, 2010. Ecology found the reports to be in compliance with the 
requirements of the Model Toxics Control Act; Chapter 173-340 WAC. 

The public notice and comment period for the RJJFS concluded on March 29, 2010. One comment was 
received and addressed without change to the draft documents. Accordingly, the RVFS reports are 
fo•mally approved and considered fmal by Ecology. 

In addition, the Draft Cleanup Action Plan, based on the fmdings in the Feasibility Study was public 
noticed along with the SEPA determination on October 8, 2010 for a 30-day comment period. Similarly, 
one comment was received by Ecology during this period. The comment was addressed and the Draft 
Cleanup Action Plan is now approved and considered final by Ecology. 

If you have any questions please contact Galen Tritt, the project manager, directly by phone at 
(360) 715-5232 or email galen.tritt@ecy.wa.gov . Thank you for your continued cooperation tlu-ough this 
process. 

Sincerely, 
• 

d:s±:f:n Maooger 
Hazardous Waste and Toxics Reduction Program 

JS:GHT:sa 
By ce11ified mail: 7007 0220 0004 6659 0521 

cc: Susan Roth, Roth Consulting 
Galen Tritt, Ecology-NWRO 
Greg Carron, Ecology-CRO 
John A. Level, Attorney General's Office 
NWRO Central Records: Port of Seattle, T-91 HZW 6.2 
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1.0 INTRODUCTION 

1.1 Purpose 

This cleanup action plan (CAP) describes the selected cleanup action for the Tenninal91 Tank 
Fann Site (Site), a portion of the Port of Seattle's (Port's) Tenninal 91 Complex in Seattle, 
Washington (Figure 1). The CAP has been developed in accordance with the Model Toxics 
Control Act (MTCA) under Chapter 70.1050 ofthe Revised Code of Washington (RCW) and 
Chapter 173-340 ofthe Washington Administrative Code (WAC). 

The selected cleanup action is based on site-specific data developed pursuant to Agreed 
Order No. DE 98HW-Nl08 (1998 AO) between the Port and the Washington Department of 
Ecology (Ecology). Specifically, the CAP is based on information provided in the Final Draft 
Feasibility Study Report. Tenninal91 Site, Seattle, Washington (FS Report; PES Environmental, 
Inc. et al., 2009), the Remedial Investigation Summary Report for the Tenninal 91 Tank Fann 
Site in Seattle, Washington (RI Summary Report; Roth Consulting, 2007), and documents 
referenced therein. The FS Report and RI Summary Report are on file at the Ecology Northwest 
Regional Office located at 3190 160th Avenue SE, Bellevue, Washington, 98008-5452. 

1.2 Document Organization 

The CAP is organized into 1 0 sections. A brief description of each section is presented below. 

• Section 1- Introduction. Section I contains an overview ofthe CAP. 

• Section 2 - Background. Section 2 provides a summary of the Site description and 
history, the investigations conducted at the Site, and the cleanup actions previously 
perfonned at the Site. 

• Section 3 - Site Conditions. Section 3 discusses the hydrogeology and groundwater 
conditions at the Site. 

• Section 4- Nature and Extent of Contamination. Section 4 discusses the nature 
and .extent of contamination in Site soil and groundwater. 

• Section 5 - Conceptual Site Model. Section 5 outlines contaminant sources of, 
exposure pathways to, and potential receptors of, Site-related contamination. 

• Section 6 - Cleanup Standards. Section 6 discusses groundwater cleanup levels 
(CULs), points of compliance (POC), areas exceeding CULs, and also summarizes 
the regulatory requirements applicable to the cleanup. 

• Section 7- Approach to Developing Cleanup Action Alternatives. Section 7 
briefly presents the cleanup action objectives (CADs) for the Site and summarizes the 
approach used in the FS for developing cleanup action alternatives (CAAs). 

S94800216R_l239 
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• Section 8- Description of Selected Cleanup Action Alternatives. Section 8 
provides a description of the selected CAA for the Site, including the presumptive 
cleanup actions and the selected tank farm CAA, and also summarizes the other five 
CAAs that were developed and evaluated in the feasibility study for the tank fann 
portion of the Site. 

• Section 9- Justification for Selected Cleanup Action Alternative. Section 9 
summarizes how the selected CAA meets the MTCA evaluation criteria and the 
disproportionate cost analysis. 

• Section 10- Implementation of the Selected Cleanup Action. Section 10 outlines 
the approach for implementing the selected CAA and provides a general 
implementation schedule. 

1.3 Declaration 

In accordance with WAC 173-340-360(2)(a), the selected cleanup action meets the threshold 
requirements, is protective of human health and the environment, complies with applicable state 
and federal laws, and provides for compliance monitoring. The selected remedy is consistent 
with the preference of the State ofWashington as stated in RCW 70.105D.030(1)(b) for 
permanent cleanup solutions. 

1.4 Applicability 

The cleanup standards and the selected cleanup action have been developed as an overall 
remediation process under Ecology oversight using MTCA authority; they should not be 
considered as setting precedents for other sites. 

1.5 Administrative Record 

The documents used to make the decisions discussed in this CAP are part of the administrative 
record for the Site. The entire administrative record for the Site is available for public review by 
appointment at Ecology's Northwest Regional Office. To review or obtain copies of the above 
documents, contact Sally Perkins (Public Disclosure Coordinator) at (425) 649-7190. 
Information related to the Site, the location of document repositories, and many of the important 
documents are also available online at the following website: 
http://www.ecy.wa.gov/programs/tcp/sites/portTerm91 /portTerm91 hp.html. 

S94800216R_l239 
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2.0 BACKGROUND 

2.1 Site Description 

The Site is defined in the 1998 AO as "the Tank Farm Lease Parcel and areas where releases of 
dangerous constituents originating from the Tank Farm Lease Parcel operations have come to be 
located." The Tank Farm Lease Parcel (Lease Parcel) is a contiguous parcel, approximately four 
acres in size, located within the confines of the Port's Terminal 91 Complex. The Terminal 91 
Complex is located at 2001 West Garfield Street, Seattle, Washington and encompasses 
approximately 216 acres, including adjacent submerged and upland areas. The site location map 
is provided as Figure I. 

Figure 2 is an aerial photograph of the Terminal 91 Facility showing the approximate boundaries 
of the Site (also known as the Tank Farm Affected Area or TFAA), the Lease Parcel, and other 
portions of the larger Terminal 91 Complex including the Upland, Short Fill, and Submerged 
Land portions. 

The Lease Parcel is located at the north end of the Site. The primary historical feature ofthe 
Lease Parcel is the bulk petroleum storage present from the 1920s through 2005. The 
aboveground portion of the tank farm, including all ofthe tanks and containment walls and other 
aboveground piping and equipment, was demolished and removed in 2005 as part of an interim 
remedial action. The Lease Parcel consisted of three tank yards and associated buildings and is 
divided into the following areas (Figure 3): 

• The Black Oil Yard located at the south end of the Lease Parcel. This yard consisted of 
three large tanks used to store heavy fuel oils (e.g., Bunker C); 

• The Marine Diesel Oil Yard located in the center of the tank farm. This yard consisted 
of 12 main tanks that were used to store a variety of products including diesel, kerosene, 
and other middle distillates as well as wastewater and waste oil; 

• The Small Yard was located at the north end of the tank farm and consisted of 10 main 
tanks and a number of smaller tanks. The small yard was used to store a variety of 
petroleum products including gasoline and diesel and also wastewater and a variety of 
other waste materials. 

• The main warehouse is located just north of the three tank yards. This building still 
exists at the Site; and 

• Additional areas including the pipe alley between the Small Yard and the Marine Diesel 
Oil Yard, the decommissioned oil~water separator west of the Small Yard, and the foam 
mixing area at the north end of the Lease Parcel. 

The Black Oil Yard and the Marine Diesel Oil Yard were surrounded by concrete 
product~containment walls approximately 15 feet (ft) high. The Small Yard was surrounded by a 
concrete product~containment wall approximately three ft high. All three tank yards were fully 
paved with concrete; the Small Yard was paved in 1982 while the paving of the Marine Diesel 
Oil and Black Oil Yards occurred in 1986. Aboveground and subsurface piping systems were 
used to transfer product within the tank yards. 

S94800216R_l239 
3 



2.2 Site History and Development 

This section describes the history of the Terminal 91 Complex and its development from the late 
1800s through the present day. 

2.2.1 History of the Tank Farm Lease Parcel and Related Operations 

From the late 1800s through 1920, owners of the Terminal 91 Complex included various 
railroads, land development companies, and private individuals. The Great Northern Railroad 
began to develop the area in the early 1900s by filling the area between Magnolia Bluff and 
Queen Anne Hill. Fill material was added to the area through 1920. 

The tank farm at the Lease Parcel was constructed in the 1920s. The Lease Parcel initially may 
have been used as a gasoline refinery by California Petroleum Company as early as 1925 
(Converse Consultants NW [Converse], 1993). The Texas Company appears to have operated 
the tank farm as a fuel storage facility in the late 1920s and 1930s. The U.S. Navy acquired the 
entire Terminal91 Complex in 1942 through condemnation, and operated the tank farm until 
1972. During the Navy's possession ofthe Terminal91 Complex, the Lease Parcel was used 
primarily as a fuel and lubricating oil transfer station. The Navy began leasing the Terminal 91 
Complex back to the Port in 1972 and deeded it to the Port in 1976. 

At about the time the Port leased Terminal 91 back from the Navy, Chemical Processors, Inc. 
(Chempro), a predecessor of Burlington Environmental, Inc. (BEl) and Philip Services 
Corporation (PSC), subleased the Lease Parcel from the Port. The main activities conducted by 
Chempro and its successors were waste oil recovery and wastewater treatment. Beginning in 
1980, Chempro applied for and was granted interim status under the Resource Conservation and 
Recovery Act (RCRA) and began dangerous waste management activities at the Lease Parcel. 
BEl and the Port (as operator and owner, respectively) were issued a Part B RCRA permit 
effective August 22, 1992 for the continued operation of a permitted dangerous waste 
management facility at the Lease Parcel. In September 1995, BEl ceased operations at the Lease 
Parcel and terminated its lease with the Port; no dangerous waste operations requiring a permit 
(other than corrective action) have been conducted since then. All regulated waste units at the 
Lease Parcel have undergone closure. 

From approximately 1974 through 1999, Pacific Northern Oil Corporation (PNO) sublet a 
portion of the Lease Parcel for storage of non-regulated bunker oil and other fuel products. PNO 
used aboveground and underground piping systems at the Site to transfer bunker oil and fuels 
within the Lease Parcel and other areas of the Terminal 91 Complex. The Port entered into an 
agreement with Fuel and Marine Marketing (F AMM), who conducted bunker oil and fuel 
product storage, blending and marketing operations at the Site until early 2003, when F AMM 
terminated its lease. 

Because the facility would no longer be used as a tank farm, the Port decided to remove the 
remaining aboveground equipment to reduce risks of hazardous substance releases. In the spring 
of2005, the Port initiated product removal, demolition activities, and paving ofthe Lease Parcel 
as part of an independent interim remedial action. That interim action was completed in the 
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summer of2005. An independent cleanup report documenting the interim action was submitted 
to Ecology on October 20, 2005 (Roth Consulting, 2005). 

2.2.2 History of the Vicinity Surrounding the Tank Farm Lease Parcel 

Another tank farm was historically located in the area southwest of the Lease Parcel. This 
former tank farm was identified as the Old Tank Farm and was called out as Area of Concern 
(AOC} 11 in the Terminal91 RCRA Facility Assessment (RFA) (EPA. 1994). Figure 2-4 shows 
the approximate footprint of the Old Tank Farm (AOC 11 ). The former tank farm in AOC 11 
was reportedly active between 1927 and 1942. Operators included Signal Oil & Gas and 
Richfield Oil Company. This tank farm was demolished subsequent to the United States 
Department of the Navy taking possession of the site in December 1942. 

Other areas of interest at the Site include Solid Waste Management Unit (SMWU 30}, which is 
the location of a pipeline break that occurred in 1989 near the north end of Pier 91 (Figure 4}, 
and former fuel transfer pipelines that ran in and around the Lease Parcel and out towards Piers 
90 and 91. 

2.3 Previous Investigations 

A number of investigations were performed at the Site between 1985 and 2008 that have 
characterized the types and distribution of contaminants in soil and groundwater and provide the 
basis for developing and evaluating the cleanup actions for the Site. These investigations, 
divided into two general time periods (pre- and post-1998 AO}, are summarized in this section. 

2.3.1 Pre-1998 Agreed Order Site Investigations 

Prior to the 1998 AO, a number of investigations were conducted. These pre-1998 AO 
investigations provided the basis for the more comprehensive Remedial Investigation (Rl) 
investigation conducted pursuant to the Agreed Order. The primary pre-1998 investigations 
include: 

• Phase I Hydrogeologic Investigation, 1988: A Phase I Hydrogeologic Investigation of 
the Site was completed in 1988 (Sweet-Edwards!EMCON, 1988) to provide a 
preliminary environmental characterization. 

• Phase II Hydrogeologic Investigation, 1989: A Phase II Hydrogeologic Investigation 
of the Site was completed in 1989 (Sweet-Edwards/EMCON, 1989) to meet the 
requirements of BEl's RCRA 3013 Order. 

• RCRA Facility Investigation, 1992/1993: BEl performed RCRA Facility Investigation 
(RFI) fieldwork at the Site between 1992 and 1993 in accordance with the final April 
1992 RFI Work Plan (BEl, 1992). The results of these activities were reported in the 
draft RFI for the Site (BEl, 1995). 

The results of these investigations were used as the primary basis for development of the 
Remedial Investigation/Data Evaluation (RIIDE) Report (PSC et al., 1999). 
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2.3.2 1998 Agreed Order RIIFS Site Investigations and Evaluations 

RIIDE Report. The Agreed Order required the Potentially Liable Person (PLP) group, which 
included the Port, PSC, and PNO, to prepare the Rl/DE Report (PSC et al., 1999). The primary 
objective of the Rl/DE Report was to provide a comprehensive report of investigative work 
completed to date to assist in preparation of a feasibility study and selection of potential cleanup 
actions. 

Bridge Document Investigations. The Draft RIIDE Report identified several data gaps, and the 
PLP group concluded that additional work would be necessary prior to evaluating cleanup 
options for the Site in an FS. This additional data was collected between 2000 and 2004 in a 
series of"Bridge Document" (BD) investigations. The findings of this work were presented in 
the BD Report 1 (BDRl; Roth Consulting, 2001), BDR2 (Roth Consulting, 2003), and BDR3 
(Aspect Consulting [Aspect], 2004a), soil vapor investigation reports (PSC, 2001 and 2002; 
PIONEER Technologies [PIONEER], 2004), related work plans (Aspect, 2004b), and a 
groundwater sampling and analysis plan (PSC, 2003). 

The primary tasks performed as part of the BD investigations included the following: 

• Identification of potential exposure pathways, analysis of the highest beneficial use of 
groundwater, determination that a terrestrial ecological exclusion was warranted, 
development of screening levels for groundwater based on site-specific potential 
exposure pathways and highest beneficial use of groundwater, and assessment of 
potential points of compliance for groundwater; 

• Assessment of monitoring well locations and the then-current sampling program, and 
preparation of the Groundwater Sampling and Analysis Plan (GWSAP) (PSC, 2003). 

• Performance of tidal studies in the shallow and deep aquifers; 

• Assessment of potential stratification of contaminants in groundwater by depth-specific 
groundwater sampling; 

• Collection of light nonaqueous phase liquids (LNAPL) samples and LNAPL bail-down 
testing to assess the composition and potential for recovery of LNAPL from the water 
table; 

• Compilation of bulkhead construction data and a review of underground utilities 
information to assess the potential for contaminant migration along preferred pathways; 

• Revision of the conceptual site model (CSM) for the Site; and 

• Performance of several soil vapor investigations in the vicinity of Building M-28, located 
immediately to the southwest of the Lease Parcel to assess the potential for migration of 
volatile organic compounds (VOCs) from the subsurface into the building; 

Groundwater Seepage Investigation. A groundwater seepage evaluation was performed in 
2004 to refine the CSM. The work performed included modeling the Shallow Aquifer along the 
piers and the Deep Confined Aquifer from upland areas to the downgradient offshore limit of the 
Deep Confined Aquifer using the U. S. Geological Survey (USGS) groundwater flow model 
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MODFLOW; evaluation of groundwater discharge to Elliott Bay, and recommendation of 
compliance monitoring wells and an approach for evaluating groundwater compliance. 

Monitored Natural Attenuation Evaluation. An evaluation of monitored natural attenuation 
(MNA) was conducted in 2005 and 2006 to evaluate the effectiveness ofMNA as a remedial 
technology at the Site. The evaluation was completed by considering data collected along three 
groundwater flow paths from the former tank farm: Pier 90, Pier 91, and AOC 11. Source, 
plume, and sentinel wells were used along each flow path. The MNA evaluation showed 
concentrations of site-related constituents below the screening levels at the sentinel wells, a 
generally stable or shrinking groundwater plume, and strong indications that biodegradation is 
occurring along each of the three flow paths evaluated. 

Data Gaps Investigation. A series of three data gaps investigations was conducted in 2006 and 
2007 to provide the data necessary to conduct the soil-to-groundwater pathway evaluation. The 
primary focus of the first two phases of the data gaps investigation was to characterize the 
distribution of total petroleum hydrocarbons (TPH) in the source areas of the site (i.e., Lease 
Parcel, AOC 11, SMWU 30), to evaluate the distribution ofLNAPL, and provide the basis for 
developing site-specific Residual Saturation Screening Levels (RSSLs). The primary focus of 
the third phase of the data gaps investigation was to evaluate polychlorinated biphenyl (PCB) 
concentrations in soil west of the pumphouse area, in the Small Yard, and in the Marine Diesel 
Oil Yard in order to develop disposal costs for use in soil excavation cleanup alternatives. 

Development of RSSLs. An evaluation of RSSLs was conducted in an attempt to estimate the 
maximum residual soil concentrations at which LNAPL will not accumulate on or in 
groundwater. The evaluation focused on the Lease Parcel and immediately adjacent areas, using 
reported spills and releases to target specific hazardous substances for evaluation. Based on the 
comparison ofTPH concentrations in data gaps investigation soil samples, shallow monitoring 
well LNAPL monitoring results, and RSSLs, the evaluation determined that the many complex 
and competing factors at the Site do not allow clear or precise conclusions regarding the 
comparison ofTPH concentrations in soil, RSSLs, and presence or absence of LNAPL at the Site 
as a whole (i.e., including Lease Parcel, AOC 11, and SWMU 30). These factors also do not 
allow for the development of a Site-wide empirical demonstration that measured soil 
concentrations either will or will not result in the accumulation ofLNAPL on or in groundwater. 

LNAPL Monitoring Program. The nature and extent ofLNAPLs at the Site has been 
investigated through measurements conducted generally at least monthly since February 1992 
LNAPL accumulations (including a sheen to measurable LNAPL) have been detected in 23 
current or former wells within the Site. 

As part of the FS work described in the FS Work Plan (PES et al., 2005), CP-PR01 and CP-PR02 
were installed in August 2005 for use in a pilot study. The purpose of the pilot study was to 
evaluate the recoverability ofLNAPL at the Lease Parcel. CP-PR01 and CP-PR02 were 
installed at locations where former wells showed the highest LNAPL recovery rate, near CP-117 
and CP-118, respectively. From the time of installation until the early November 2005 monthly 
LNAPL monitoring event, only sheens were detected in the two pilot study wells. Therefore, the 
two pilot study wells were incorporated into the monthly LNAPL monitoring program. Wells 
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CP-PR03 through CP-PR12 were installed in October 2007 as part of the data gaps investigation 
discussed above. 

Groundwater Monitoring Program. Groundwater monitoring has been conducted at the site 
on an ongoing basis since the 1998 Agreed Order has been in place. Over time, the parameters 
of the monitoring program (e.g., number of wells, chemicals analyzed, and frequency of 
monitoring) have changed with the approval of Ecology. Groundwater monitoring is currently 
being performed at the Site on an annual basis using selected wells. The current groundwater 
monitoring program consists of: (I) annual monitoring of8 Shallow Aquifer monitoring wells 
and 5 Deep Confined Aquifer monitoring wells during the dry season (September/October) and 
(2) samples are analyzed for TPH as gasoline, diesel, and lube-oil-range hydrocarbons; low-level 
polycyclic aromatic hydrocarbons (PAHs); selected semi-volatile organic compounds (SVOCs) 
including carbazole, dibenzofuran, and I-methylnaphthalene; selected VOCs including 1-4 
dichlorobenzene and vinyl chloride; and the metals arsenic and zinc. 

2.4 Previous Site Closure and Cleanup Activities 

This section summarizes the previous closure activities and other interim cleanup actions 
conducted at the Site. Many of these historical actions have focused on the former tank farm and 
the Lease Parcel, but other cleanup actions outside the Lease Parcel but within the Site 
boundaries are also described. 

2.4.1 RCRA Closure Activities 

In 1997, PSC performed aboveground closure activities of all RCRA Part B permit related 
facility equipment, secondary containment, and treatment units, pursuant to a closure plan 
approved by Ecology (PSC, 1996). Specific activities conducted during the closure included 
decontamination of the various concrete structures using high-pressure water spraying followed 
by abrasive blasting, cleaning of Tank I64 (portable tank not shown in FS figures but located 
immediately northwest of Tank II 0) and ancillary equipment (associated piping), and collection 
of concrete chip samples from tank yards in the vicinity of loading pads and sumps to confirm 
closure standards were met. These closure activities were documented and closure was certified 
in a letter PSC submitted to Ecology in 1997 (PSC, 1997). The aboveground closure was 
approved by Ecology in October 2003 (Ecology, 2003). The rest ofthe Lease Parcel previously 
used to store dangerous waste was closed under an int~rim status closure plan (PSC, 1997). 

2.4.2 LNAPL Recovery at SWMU 30 

This SMWU is the location of a pipeline break that occurred in 1989, near the north end of 
Pier 91 (Figure 4 ). In 1989, oil was observed seeping into the Short Fill1mpoundment. After a 
series of investigations in 1989 and 1990, it was confirmed that the oil was the result of a 
pipeline failure, and the section of pipeline around the area of contamination was abandoned by 
PNO (Converse GES, 1990). An interim product extraction system for free product recovery 
began operation in January 1991 (Converse, 1994). The system operated as a skimming system 
in recovery well EW -1. During 1991 and 1992, the system removed about 53.5 gallons of liquid 
hydrocarbons. 
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Product thickness was observed to increase downgradient with time, and in March 1993 a 
passive skimming system also was installed in downgradient monitoring well MW-102. By 
April 1994, the system had recovered about 76.4 gallons of liquid hydrocarbons. Because of the 
poor recovery rates, the pneumatic recovery system was decommissioned in 1994 and passive 
LNAPL skimming systems were then installed in three monitoring wells (EW-1, MW-102, and 
MW-3). By early 2002, the total LNAPL recovered from the three skimmers since their 
installation in April 1994 was about 23.3 gallons (Aspect, 2002). PNO discontinued the 
quarterly monitoring and LNAPL recovery program in 2002. The Port is currently monitoring 
the fluid levels in these wells as part of the annual ground water monitoring program for the Site. 
The Port also has added wells in this area containing LNAPL to its regular monitoring and 
LNAPL-removal program. 

2.4.3 2005 Tank Farm Demolition Interim Remedial Action 

In the spring and early summer of 2005, the Port performed an independent interim remedial 
action known as the Tank Farm Demolition (Tank Farm Demo). The Tank Farm Demo 
consisted of the demolition and removal of aboveground fuel storage tanks, fuel stations, pump 
stations, water and waste piping, steam boiler, structures, and all incidental equipment. At the 
time the Tank Farm Demo was initiated, the tanks contained various fuel products which were 
removed for recycling or disposal. Other activities included removal and disposal of asbestos
containing materials (ACM), removal and disposal of petroleum-impacted soil from pipe chases, 
and purging of three underground fuel transmission lines from the tank farm to the fuel riser 
station on Pier 90. Once the demolition activities were completed, the Lease Parcel and adjacent, 
previously unpaved areas were paved. The independent interim remedial action report (Roth 
Consulting, 2005) documenting these activities was submitted to Ecology. 

2.4.4 Seeps Remedial Actions 

After demolition of the former tank farm and repaving of the area in 2005, three oily seeps 
(Seeps 1, 2, and 3) appeared on the pavement surface at three locations in the summer of2006 
with a fourth appearing in 2007 (Figure 5). The sources were identified as oily sand within the 
double-layered tank bases, which had been left in place as part of the demolition activities. The 
oily sand was removed and disposed of at a permitted facility, and the locations were backfilled 
with clean soil and repaved. At Seeps 2 and 4, a utility-type vault was installed to allow for 
ongoing collection of oil which is recovered and disposed of with LNAPL recovered from 
LNAPL monitoring wells. 

2.4.5 Fuel Pipeline Cleaning Remedial Actions 

In June 2007, the Port performed an interim remedial action along the west side of the Lease 
Parcel at the location of a water line break. In order to access the water line for repair, the Port 
needed to cut and remove some underground fuel lines at this location (Figure 5). Specific 
remedial activities included removal and recycling of less than 50 gallons of oil from the pipes, 
removal of several small sections of pipe, and plugging the remaining cut sections of the pipe 
that remained in place with grout. 
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In July, 2008, during excavation activities conducted along the southeast comer of the Lease 
Parcel as part of the Port's Seattle City Light Duct Bank project, PCS discovered an underground 
fuel pipeline that had not been decommissioned. The interim remedial action that was performed 
in September 2008 consisted of removing the oil from the pipeline (Figure 5), cleaning the 
pipeline, and disposing of the oil and piping at appropriate facilities. 

2.4.6 Limited Soil Excavation Remedial Action 

During excavation activities outside the southeast comer of the Lease Parcel as part of the Seattle 
City Light Duct Bank project, soil was encountered with concentrations of TPH exceeding 
MTCA Method A CULs (Figure 5). The contaminated soil was located to the north of the 
September 2008 pipeline cleaning remedial action location (see Section 2.4.5) and appears to be 
unrelated. Approximately 252 tons of soil were stockpiled, sampled, and subsequently disposed 
of as non-dangerous TPH-contaminated soil. 

2.4.7 Tanks Farm LNAPL Recovery Program and Pilot Study 

In the fall of J 999, passive LNAPL recovery devices (PLRDs) were installed in eight wells that 
contained or had previously contained LNAPL. At that time, a monthly product 
monitoring/recovery program was initiated to monitor the occurrence of LNAPL in these wells 
and to recover LNAPL. Since that time, five of the wells within the Lease Parcel have been 
decommissioned (prior to initiation of the Tank Farm Demo) and 13 new LNAPL 
monitoring/pilot study wells have been installed. About 140 gallons of LNAPL/water mixture 
have been removed from one or more of the 24 LNAPL monitoring/pilot study wells and two 
seeps since the first PLRDs were installed in October J 999 through the end of 2009. 
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3.0 SITE CONDITIONS 

3.1 Environmental Setting 

The Site is located at the Terminal91 Complex, which encompasses approximately 216 acres, 
including adjacent submerged and upland areas (Figures 1 and 2). The Site lies at the south end 
of the Interbay Region, which is approximately 1.5 miles long and I ,000 to 2,000 ft wide and 
extends from the Lake Washington Ship Canal on the north to Elliott Bay on the south. The 
Interbay Region lies within a larger physiographic region, known as the Puget Sound Lowland, 
which is underlain by thousands of feet of unconsolidated glacial and non-glacial sediments. 

Both the upland areas and piers at the Site overlie a portion of the Smith Cove inlet that was 
initially modified by filling in the early 1900s. Adjacent surface water bodies include Elliott Bay 
and the Short Fill Impoundment, an isolated water body located just south of the Garfield Street 
Viaduct. Bulkheads of various types bound the seaward portions of the Site and form the 
perimeter of the fill-cored piers. The east, center and west slips adjacent to the piers have been 
maintained to dredged depths of about -35 ft mean low low water (MLL W). An exception to this 
is the landward ends of the east and west slips, where four intertidal habitat sites are located (two 
on the northeast comer of the east slip and two on the west margin of the west slip). 

No drinking water supply wells are present on or downgradient from the Site. Two deep water
supply wells (screened or perforated at depths of greater than about 250 ft below ground surface 
[bgs]), neither of which is currently in use, have been identified within approximately a one-half
mile radius of the Lease Parcel. Both wells are within the Terminal91 Complex owned by the 
Port. The BDRI (Roth Consulting, 2001) concluded that groundwater at the Site is non-potable. 

3.2 Hydrogeology 

Analysis of the geologic and hydrogeologic data collected during investigations at the Site 
indicates the presence of five primary hydrostratigraphic units beneath the Lease Parcel, which 
roughly correspond to the five primary stratigraphic units present at the Site. The list below 
summarizes the five hydrostratigraphic units and their corresponding stratigraphic units. 

• Shallow Aquifer (Shallow Sand Unit). The Shallow Aquifer is unconfined, and 
contains an unsaturated zone extending from ground surface to. approximately 5 ft bgs. 
The saturated thickness of the Shallow Aquifer is estimated to be about 10 to 15 ft. The 
Shallow Aquifer is laterally continuous across the Lease Parcel. 

• Upper Confining Unit (Silty Sand Unit). The Upper Confining Unit is fully saturated 
and appears to be laterally continuous across the Lease Parcel. The unit is thickest 
(approximately 29ft) along the eastern boundary of the Lease Parcel and thins to between 
13 and 15 ft along the western boundary of the Lease Parcel. 

• Intermediate Zone (Gravel Layer within Silty Sand Unit). This unit is a moderately 
to poorly sorted, silty sandy Gravel Layer was encountered within the Silty Sand Unit at 
some boring locations and is referred to as the Intermediate Zone in the cross-sections. 
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• Deep Confined Aquifer (Deep Sand Unit). The Deep Confined Aquifer appears to be 
laterally continuous across the southern and central portions of the Lease Parcel. It is 
uncertain ifthe Deep Confined Aquifer exists beneath the northern portion of the Site. 
The Deep Confined Aquifer is confined above by the Silty Sand Unit (Upper Confining 
Unit) and below by the Silty Clayey Sand Unit (Lower Confining Unit). 

• Lower Confining Unit (Silty Clayey Sand Unit). The Silty Clayey Sand Unit is 
composed of soft to stiff, olive to gray, fine-grained sediments, primarily silty clay and 
clayey silt, with lesser amounts of silt and silty, clayey sand. The top of the Silty Clayey 
Sand Unit is shallowest beneath the eastern portion of the Lease Parcel, where it occurs 
as shallow as 42 ft bgs, in boring CP-1 06B. Depth to the top of the unit increases to the 
south and west, with the top of the unit in excess of 100ft bgs beneath the middle 
portions ofPiers 90 and 91 (Hart Crowser 1999, 2002). 

3.3 Groundwater 

3.3.1 Flow Direction and Velocity 

Shallow Aquifer. Water level data collected in conjunction with a groundwater seepage 
evaluation (Aspect, 2004b) and during routine monitoring of monitoring wells at the Site show 
that the dominant unconfined groundwater flow direction is towards the south beneath the Lease 
Parcel and to the southwest beneath AOC 11 (Figure 7). Water levels in the wells typically 
range between 3 and 7 ft below ground surface (Aspect, 2004b) and generally correspond to 
seasonal variations in precipitation rates, with the highest water levels observed during the wetter 
winter months. The typical Site horizontal gradient beneath the Lease Parcel is approximately 
0.001 ft per foot (Aspect, 2004b). 

South of the Lease Parcel, water levels and tidal response data indicate that the relatively 
impermeable east-west trending, shore-parallel bulkheads and fine-grained Short Fill soil exert 
significant control over Shallow Aquifer groundwater flow, effectively "channeling" 
groundwater between the bulkheads within the inner portions of Piers 90 and 91. The 
shore-parallel bulkhead west of Pier 91 appears to direct shallow groundwater flow to the west 
southwest of AOC 11. Hence, the Short Fill itself does not appear to be within the flow path of 
shallow groundwater originating from the Site. 

Aspect (2004a) reported that downward vertical gradients between the Shallow Aquifer and 
Deep Confined Aquifers were noted throughout the Site. Vertical gradients ranged from 
approximately 0.018 to 0.040 ftlfoot, with vertical gradients decreasing to the south. Despite the 
presence of downward vertical gradients, significant downward movement of Shallow Aquifer 
groundwater under most of the Site is considered unlikely due to the low measured vertical 
permeabilities in the upper confining unit. From the southeast comer of the Lease Parcel 
southward where the upper confining unit appears to be absent, some net movement of Shallow 
Aquifer groundwater into the Deep Confined Aquifer is likely occurring. 

Deep Confined Aquifer. Tidally-averaged groundwater elevation data (Aspect, 2004a) confirm 
that the groundwater flow direction in the Deep Confined Aquifer beneath and shoreward of the 
Lease Parcel is towards the south. As in the Shallow Aquifer, water levels in the Deep Confined 
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Aquifer respond to seasonal variations in precipitation rates, with the highest water levels 
observed during the wetter winter months. The typical Deep Confined Aquifer horizontal 
gradient is relatively constant at approximately 0.003 ftlfoot beneath the Site, with a flattening of 
the horizontal gradient beneath and southward of the east-west trending, shore-parallel 
bulkheads. Unlike in the Shallow Aquifer, most of the existing shore-parallel and pier-perimeter 
bulkheads do not exert an influence on groundwater flow in the Deep Confined Aquifer due to 
their shallow depth. 

3.3.2 Tidal Influence and Seepage 

The shore-parallel bulkheads and the fine-grained Short Fill soil at the Site exert significant 
control over Shallow Aquifer flow, effectively "channeling" groundwater between the bulkheads 
within the inner portions of Piers 90 and 91. Shallow groundwater enters the fill in the piers and 
then discharges to Elliott Bay, apparently from the more seaward portions ofthe piers, where the 
pier bulkheads appear to exert less control on groundwater flow. In the case of the Deep 
Confined Aquifer, the existing shore-parallel and pier-perimeter bulkheads generally do not 
appear to affect groundwater flow or tidal influence, resulting in discharge to Elliott Bay parallel 
to the shoreline, either where the Deep Confined Aquifer crops out or through sediments. 

Groundwater models of Pier 90 and Pier 91 were used to evaluate groundwater seepage along the 
pier faces. A flow budget analysis was used to compute the percent of inflow that discharges 
along the pier faces. Areas of relatively high or low seepage are a factor in determining 
compliance monitoring strategies for each pier. 

The model-predicted percent discharge for the two pier models, plotted along the faces of Piers 
90 and 91, is shown in Figure 8. The plots show cumulative discharge along the pier. Higher 
rates of groundwater discharge occur in segments along the pier where the slope of the 
cumulative discharge line is steep. For each pier, the east and west faces are plotted separately. 
More groundwater discharges along the face with the higher cumulative discharge (i.e. the east 
face of both piers). Residual discharge not accounted for on the cumulative plots discharges 
through the outer end of the piers. 

The discharge analysis for the Deep Confined Aquifer indicates that discharge from the Deep 
Confined Aquifer is nearly uniformly distributed between the vacated Smith Cove Waterway 
between Piers 90 and 91 and the slip east of Pier 90. Groundwater in the Deep Confined Aquifer 
flows toward Elliott Bay from the north and discharges to Elliott Bay in areas where the Upper 
Confining Unit is missing. The Upper Confining Unit is missing throughout the vacated Smith 
Cove Waterway and much of the waterway on the east side of Pier 90. However, sediments do 
not allow groundwater to discharge only at the head of the waterways. Consequently, 
groundwater seeps offshore, and the groundwater discharge is distributed in different parts of the 
waterways. 
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4.0 NATURE AND EXTENT OF CONTAMINATION 

4.1 LNAPL 

NAPL monitoring at the Site has been ongoing since February 1992. LNAPL has been detected 
only in the Shallow Aquifer. Dense NAPL (DNAPL) has not been detected in any well, and 
historical and technical data do not indicate potential for a DNAPL source. Apparent LNAPL 
thicknesses measured in the monitoring wells varies seasonally, with LNAPL thicknesses 
generally decreasing during periods of rising water levels. LNAPL accumulations (including a 
sheen to measurable LNAPL) have been detected in the following current or former 23 wells 
within the Site: 

• Small Yard: existing wells CP-PROl, CP-PRll, and CP-PR12, and former wells 
CP-116 and CP-117; 

• Marine Diesel Oil Yard: existing wells CP-PR02, CP-PR07, and CP-PR08, and former 
wells CP-118 and CP-119; 

• Black Oil Yard: existing wells CP-PR03 and CP-PR04, and former well CP-109; 

• Between the Lease Parcel and AOC 11: existing wells CP-107, CP-110, UT-MW39-2, 
and UT-MW39-3; 

• AOC 11: PNO-MW104 1
; and 

• SWMU 30: existing wells PNO-EW I, PNO-MW03, PNO-MW06A, PNO-MW I 02, and 
PNO-MWI03. 

Table 1 provides a summary of the historical LNAPL monitoring data and the maximum 
apparent product thickness measured in 2008. Historically, the apparent LNAPL thicknesses 
measured in the monitoring wells varied seasonally, with LNAPL thicknesses generally 
decreasing during periods of rising water levels. Currently, the wells with the thickest 
accumulations of LNAPL are located in and directly to the west of the Lease Parcel. In 2008, 
LNAPL accumulations have been detected in the following 11 wells within the Site 
(see Figure 7): 

• Small Yard: CP-PROI , CP-PRll, and CP-PR12; 

• Marine Diesel Oil Yard: CP-PR02 and CP-PR07; 

• Black Oil Yard: CP-PR03 and CP-PR04; 

• Between the Lease Parcel and AOC 11: CP-110, UT-MW39-2, and UT-MW39-3; 

• AOC 11: PNO-MW104; and 

• SWMU 30: none. 

1 Although well PNOIMW104 is located in the extreme eastern edge of AOC 11, LNAPL observed at this location 
is likely related to releases from operations in the former pipeline corridor located between AOC 11 and the Lease 
Parcel. 
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LNAPL characteristics data have been collected from several of the original LNAPL monitoring 
wells in the Lease Parcel, the adjacent former pipeline area, and from data gap investigation 
wells. Recent LNAPL density and viscosity testing data supports the historical understanding 
that the LNAPL may include a mixture of petroleum products (Aspect, 2004a) with a 
predominance of diesel-range hydrocarbons (PSC et al., 1999). Test results for the LNAPL 
sample collected from CP-PR04 indicates that the LNAPL in the Black Oil Yard may be distinct 
from the LNAPL in other areas of the Site. The LNAPL in CP-PR04 has a viscosity that is 
similar to a heavier fuel oil, typical of the bulk petroleum product historically stored in the Black 
Oil Yard. 

4.2 Soil 

Soil sampl ing at the Site can be divided into two general time periods: (I) the sampling 
conducted from 1992 through 1995 that is summarized in the RI/DE Report (PSC et al., 1999) 
which evaluated a broad range of contaminants including VOCs, SVOCs, TPH, PCBs, and 
metals; and (2) sampling associated with the data gaps investigations conducted in 2007 and 
2008 which focused on TPH and PCBs. In the summary below, information for VOCs, SVOCs, 
and metals is taken exclusively from the RI/DE Report while the TPH and PCB discussions are 
based primarily on the data collected in the data gaps investigations. 

4.2.1 VOCs 

Twenty VOCs were detected in soil samples collected at the Site. The VOC detections included 
low levels of 12 chlorinated VOCs (perchlorethene [PCE], trichloroethene [TCE], 
cis-1,2-dichloroethene [cis-1,2-DCE], 1,2-DCE (total), 1,1,1-trichloroethane [TCA], 
1,1 ,1-dichloroethane [1 ,1,1-DCA), chloroethane, chloroform, methylene chloride, 
chlorobenzene, Freon 113, and 1,1-dicloropropene) and 8 non-chlorinated VOCs (acetone, 
benzene, 2-butanone, carbon disulfide, ethylbenzene, 2-hexanone, toluene, and total xylenes). 
The detections were in samples collected from borings in or near the former Lease Parcel tank 
yards. 

Benzene, toluene, ethylbenzene, and xylenes (BTEX) compounds represent the most widely 
distributed group of VOCs in Site soil, detected in all but three borings (PSC et al., 1999). The 
highest concentration of total BTEX (5,000 milligram/kilogram [mg/kg]) was found in a soil 
boring in the eastern portion of the Small Yard, with concentrations above I 0 mglkg in other 
borings dri !led in the Lease Parcel tank yards. PSC et al. ( 1999) reported that the distribution of 
BTEX compounds in soil was consistent with the distribution of LNAPL observed in Site wells. 
The highest concentrations of benzene were found in a boring just outside the northeast corner of 
the Small Yard, and the highest concentrations of toluene were found in borings in the Small 
Yard. 
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4.2.2 SVOCs 

SVOCs were detected in most borings drilled at the Site. The detected SVOCs consisted of: 

• PAHs: Naphthalene, 2-methylnaphthalene, acenaphthalene, acenaphthene, fluorene, 
phenanthrene, anthracene, fluoranthene, pyrene, benzo{a)anthracene, chrysene, 
benzo(b )fluoranthene, benzo(k)fluoranthene, benzo( a)pyrene, indeno( 1 ,2,3-c,d)pyrene, 
dibenzo{a,h)anthracene, and benzo{g,h,i)perylene; 

• Phthalates: di-n-butyl phthalate, butylbenzylphthalate, bis{2-ethylhexyl) phthalate, and 
di-n-octylphthalate; and 

• Other SVOCs: I ,2,4-trichlorobenzene, 4-chloro-3-methylphenol, benzyl alcohol, 
dibenzofuran, and N-nitrosodiphenylamine. 

Total PAH compounds in concentrations greater than 10,000 micrograms/kilogram (~g/kg) and 
total phthalate concentrations in excess of 40,000 ~glkg were detected in soil samples from each 
of the three Lease Parcel tank yards. 

1 ,2,4-trichlorobenzene, n-nitrosodiphenylamine, benzyl alcohol, and dibenzofuran were only 
detected in single borings located in or east of the Small Yard. 

4.2.3 TPH 

Soil sampling has shown the widespread occurrence of TPH in shallow soil at the Site. Most of 
the samples have been collected in and near the Lease Parcel, although, samples have also been 
collected in AOC II and SMWU 30. 

The highest concentrations of gasoline range TPH (up to 22,000 mg/kg) are contained in smear 
zone samples from soil borings in the Small Yard, the northern end ofthe Lease Parcel, and the 
southern end of AOC II. The highest concentrations of diesel range TPH {up to 130,000 mg/kg) 
and motor oil range TPH (up to 41,000 mg/kg) are contained in vadose and smear zone samples 
from soil borings in the Marine Diesel Oil Yard and the Black Oil Yard. The nature of the TPH 
impacts in the Black Oil Yard appears to be distinct from the rest of the Site due to the heavier 
oil bulk products that were stored in this tank farm; total TPH concentrations in this area are 
entirely from the diesel and motor oil TPH fractions. Total TPH concentrations in the 
SWMU 30 area also are entirely from the diesel and motor oil TPH fractions. Other areas 
contain a mixture of gasoline-range and heavier fractions, but all are predominantly diesel and 
motor oil TPH fractions. 

4.2.4 PCBs 

PCBs have been detected in shallow soil and in LNAPL within and directly west of the Lease 
Parcel. Soil sampling results indicate only one soil result above the 50 mg/kg level regulated 
under the Toxic Substances Control Act {TSCA). That sample was collected prior to 1999 from 
soil boring HA-03 at 6 ft bgs. The sample contained 85 mg/kg PCBs. The remaining soil PCB 
concentrations were low compared to the elevated PCB result {85 mg/kg) in historical boring 
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HA-03. The next highest total PCB concentration was 9.3 mglkg (DG-104). The remaining total 
PCB concentrations ranged between non-detect (ND) and 4.2 mglkg. Locations and results of 
total PCBs in soil samples are shown on Figure 9, Figure 10, and Table 2. 

LNAPL samples were collected from wells with sufficient volumes ofLNAPL (PR-07, PR-12, 
and UT-MW39-3) and analyzed for PCBs. Two ofthese LNAPL samples (222 mg/kg in PR-12 
and 125 mglkg in UT-MW39-3) were above the 50 mglkg level regulated under TSCA. 
Locations and results of total PCBs in LNAPL samples are shown on Figure 9. 

4.2.5 Metals 

Soil samples were analyzed for 12 metals: arsenic, barium, beryllium, cadmium, chromium, 
copper, mercury, nickel, lead, selenium, silver, and zinc. Except for selenium, each ofthese 
metals was detected in at least one soil sample. The results for all metals but lead were 
consistent with background concentrations for metals concentrations in the Puget Sound Basin 
(Ecology, 1994). Arsenic, barium, chromium, copper, nickel, and zinc were detected in every 
soil sample analyzed. Lead was detected in the majority of the samples analyzed, and beryllium 
and cadmium were detected in the majority of shallow soil samples analyzed, but not in the 
deeper soil samples analyzed. Mercury was detected in a minority of the samples analyzed, and 
silver was only detected in two soil samples. Lead, the only metal detected above the Puget 
Sound Basin background concentrations, was detected in concentrations ranging from 0.91 to 
326 mg/kg. The highest lead concentrations were found in and near the Small Yard. 

4.3 Groundwater 

The results of the 2007 and 2008 groundwater sampling at the Site are summarized in this 
section2

• Groundwater samples were collected from 28 monitoring wells in March 2007, 
September 2007, and March 2008, and from 29 monitoring wells in September 2008. The results 
of the 2007 and 2008 groundwater monitoring are summarized in the Annual Ground Water 
Report for 2007 (Roth Consulting, 2008) and the Annual Ground Water Report for 2008 (Roth 
Consulting, 2009). 

4.3.1 Metals 

Groundwater samples were analyzed for eight metals (total arsenic, barium, chromium, lead, 
mercury, selenium, silver, and zinc) in 2007 and 2008. Arsenic was detected in most samples, 
with the highest concentration {19 micrograms/liter [f.Lg/L]) detected in CP-GP12. Barium was 
analyzed only in 2008 and was detected in all samples, with the highest concentration (328 Jtg/L) 
in CP-GP 13. Chromium was detected in 10 to 16 wells in each sampling event, with the highest 
concentration (13.6 Jtg/L) in CP-115B. Lead was detected in one well (CP-114) during two 
events with a maximum concentration of9.4 f.Lg/L. Mercury was detected (0.0235 j.Lg/L) in only 
one sample, which was collected from CP-11 I. Selenium was analyzed only in 2008 and was 
detected in 7 to 12 wells per sampling event, with the highest concentration (20 Jtg/L) in 

2 Note that a more extensive data set is used to develop and evaluate CULs in Section 7 of the FS report. The data 
summarized here are intended to describe the current nature and extent of contamination. 
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CP-GP03AR. Silver was analyzed only in 2008 and was not detected in any of the wells. Zinc 
was detected in 3 to 12 wells per event, with the highest concentration (200 Jtg/L) in CP-103A. 

4.3.2 Organic Constituents 

TPH Compounds. TPH as gasoline and diesel have been detected in groundwater at the Site, 
with the highest concentrations and most of the detections in the vicinity of the former Lease 
Parcel and AOC-11 tank farms and SWMU 30. TPH was not detected in the wells farthest 
downgradient. Figure 11 shows the concentrations of gasoline-range hydrocarbons in the 
shallow monitoring wells in 2008, while Figure 12 shows the concentrations of gasoline-range 
hydrocarbons in the deep monitoring wells in 2007. 

Diesel-range hydrocarbons were Jess widely distributed than gasoline-range hydrocarbons in 
shallow groundwater and were not detected in 2007 or 2008 in any Deep Confined Aquifer 
wells3

. Figure 13 show concentrations of diesel-range hydrocarbons in shallow monitoring wells 
for 2008. 

VOCs. Seventeen VOCs were detected in groundwater samples collected in 2007 and 2008. 
The VOC detections included three chlorinated VOCs ( chlorobenzene, chloroethane, and 
dichlorodifluoromethane) and 14 non-chlorinated VOCs (acetone, benzene, n-butylbenzene, 
carbon disulfide, ethylbenzene, hexane, isopropyl benzene, n-propylbenzene, o-xylene, 
p-isopropyl toluene, sec-butylbenzene, tert-butylbenzene, toluene, and total xylenes). The 
detections were all relatively low (i.e., less than 20 Jtg/L) and were distributed in wells located 
around the former tank farms in the Lease Parcel and AOC-11. 

SVOCs. Twenty-two SVOCs were detected in one or more groundwater samples from all wells 
monitored in 2007 and 2008. The SVOC detections included 15 PAHs (acenaphthene, 
acenaphthylene, anthracene, benzo( a )anthracene, benzo( a )pyrene, benzo(b )fluoranthene, 
benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, fluoranthene, fluorene, 
indeno(1,2,3-c,d)pyrene, naphthalene, phenanthrene, and pyrene) and 7 other SVOCs (2,4-
dimethylphenol, 2-methyl naphthalene, 2-methylphenol, bis(2-ethylhexyl) phthalate, 
dibenzofuran, diethyl phthalate, and phenol). Low-level PAH detections were widespread but 
intermittent in groundwater at the Site. One or more of the PAH compounds have been detected 
in all the wells monitored with the exception of CP-115B. Some of the PAHs such as 
naphthalene are distributed across the Site; Figure 14 shows naphthalene concentrations in 
shallow groundwater in 2008. Other PAHs occur at limited and scattered locations. Figures 15 
and 16 depict examples of a typical PAH occurrences ( chrysene) in shallow and deep Site 
groundwater. The other seven SVOCs detections were infrequent and localized. 

PCBs. Aroclor 1260 was detected in one Shallow Aquifer monitoring well (PNO-MW06A) at a 
concentration of0.016 Jlg/L in March 2008. PCBs were not detected in any other groundwater 
samples collected at the Site in 2007 or 2008. 

3 Although diesel-range hydrocarbons were not detected in the monitoring wells sampled during the 2007 and 2008 
monitoring events, not all wells were moni tored. The removal of certain wells from the monitoring program was 
approved by Ecology. Diesel was detected prior to 2007 in several deep monitoring wells, including wells CP _106B 
and CP _203B. 
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5.0 CONCEPTUAL SITE MODEL 

This section provides a summary of the CSM for the Site, including identifying and describing 
the potentially completed and complete exposure pathways. 

Figure 17 presents the CSM for the Site that summarizes the sources of contamination, potential 
routes of exposure, and potential receptors. The CSM is based on the current and future 
industrial land use, the soil and groundwater sampling results, and the active and potentially 
active fate and transport mechanisms. 

5.1 Contaminant Sources 

Tank Farm Lease Parcel. The primary source of contamination at the Site is the Tank Farm 
and associated operations. A number of documented releases have occurred, including two large 
releases of petroleum hydrocarbons in 1978 (420,000 gallons of Bunker C) and 1980 (up to 
113,000 gallons of oil). In both of these cases, the oil was contained within the tank farm by the 
concrete dikes and the oil and impacted soil removed to the extent practicable. A number of 
smaller releases of petroleum products and/or oily water have been documented, ranging in size 
from several hundred gallons to 20,000 gallons. In all cases, these documented releases were 
reported to be cleaned up. 

No releases were documented at the Lease Parcel prior to 1971, although historical unreported 
releases are suspected. Periodic releases of oily liquids have reportedly occurred at the Lease 
Parcel since the 1930s and there are historical photographs and documents indicating that the 
tank yards were contaminated when Chempro began operations in 1971 . 

Other Source Areas. There are three other potential sources of contamination located within 
the Site, but outside the Lease Parcel, which are addressed in the FS: 

• SWMU 30 - This SMWU is the location of a pipeline break that occurred in 1989 near 
the north end of Pier 91 (Figure 4). An estimated 340 to 1,370 gallons of product were 
released before the pipeline was repaired. A product recovery system was installed and 
operated between 1991 and 1994 and recovered a total of76 gallons. Passive product 
recovery (i.e., bailing) continued after 1994 with limited amounts of product recovered. 

• AOC 11- AQC 11 was a former tank farm located west of the Lease Parcel (Figure 4). 
The former tank farm in AOC 11 was reportedly active between 1927 and 1942 and used 
to store a variety of petroleum products, including gasoline and oil. The AOC 11 tank 
farm was reportedly demolished after the United States Department of the Navy took 
over the site in December, 1942. There are no documented releases from the AOC 11 
tank farm. 

• Former Fuel Transfer Pipelines- Over the history of the site, petroleum and other 
materials were transferred between ships at Piers 90 and 91, the tank farms, and waste 
management areas located within the Site, typically via above and belowground 
pipelines. Figure 6 shows the portions of the site where above or belowground pipeline 
corridors were (and in some cases still are) located. 
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5.2 Exposure Pathways and Receptors 

The CSM shown in Figure 17 identifies the potentially complete exposure pathways and the 
potential receptors for the Site for both soil and groundwater. 

Soil. Three potentially complete exposure pathways related to soil were identified: (I) direct 
contact with soil by utility or construction workers; (2) soil to indoor air; and (3) soil to 
groundwater (which ultimately may impact aquatic receptors). The approach to addressing each 
of these three pathways is summarized below. 

• Direct Soil Contact. Direct soil contact by workers (or trespassers) was not retained as a 
pathway of concern for the Site because soils are currently covered by pavement or 
buildings. If any future excavation or underground utility work takes place, workers 
could potentially be exposed to soil, and direct contact with soil would become a pathway 
of concern. However, institutional controls and standard worker health and safety 
procedures will be implemented and would provide adequate protection in such instances. 

• Soil to Indoor Air. This pathway is only potentially applicable at the tank farm, and 
possibly in areas immediately adjacent to the tank farm. Previous studies (PSC, 2002; 
PIONEER, 2004) have documented that there are no unacceptable current risks. The 
only potential future exposures via this pathway would result from future Site 
development activities. The approach for addressing these potential future exposures will 
be to implement institutional controls, such as notices on parcel deeds of the potentially 
impacted properties that require either: (1) use of engineering controls (e.g., vapor 
barriers, sub-slab venting systems) in Site development plans to mitigate the potential 
exposure; or (2) conducting a development-specific evaluation of the soil to indoor air 
pathway (i.e., developing risk-based CULs for the specific-potential exposures related to 
the proposed development) and implementing remedial actions and/or engineering 
controls if development specific CULs are exceeded). 

• Soil to Groundwater. As with the soil to indoor air pathway, the soil to groundwater 
pathway is only potentially applicable to the tank farm and immediately adjacent areas, 
generally coinciding with areas where LNAPLs have been observed. The soil to 
groundwater pathway was evaluated consistent with WAC 173-340-74 7, which states 
that concentrations of hazardous substances in soil shall not cause contamination of 
groundwater at levels that exceed groundwater CULs. This demonstration requires that 
two criteria be met at the Site: 
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Soil concentrations shall not cause an exceedance of groundwater CULs. The 
potential for soil causing an exceedance of groundwater CULs was evaluated 
empirically by comparing groundwater concentrations to CULs at the standard 
point of compliance (SPOC) or conditional POC (CPOC). If groundwater 
concentrations are below the CULs, then by definition, the concentrations of lHSs 
in soil are not causing exceedances of groundwater CULs. Conversely, if 
groundwater concentrations at the POC exceed CULs, then soil to groundwater 
CULs will be developed for those constituents at that time. 
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Soil concentrations shall not result in the accumulation of LNAPL on or in 
the groundwater. The potential for accumulation ofLNAPL was evaluated 
through development of site-specific RSSLs. RSSLs are an estimate of the 
maximum residual soil concentrations at which LNAPL will not accumulate on or 
in groundwater and are based on site specific factors such as soil type and 
contaminant characteristics. 

Groundwater. Two potentially complete exposure pathways related to groundwater were 
identified: (1) groundwater to indoor air; and (2) groundwater to surface water/sediment. 

Groundwater to Indoor Air. As noted above, inhalation of indoor air impacted by 
vapor intrusion from groundwater does not represent an unacceptable risk to workers at 
the Site under current conditions (PSC 2001 , 2002; PIONEER, 2004). However, this 
remains a potentially-complete exposure pathway for the Site and could be of concern for 
future commercial land-use scenarios. 

Groundwater to Surface Water/Sediment. These pathways are the primary pathways 
of concern for the Site. Impacted groundwater from the Site could be released to Elliott 
Bay via the groundwater to surface water pathway and/or groundwater to sediment 
pathway, potentially resulting in exposure to aquatic receptors (i.e., fish or invertebrates), 
or to people consuming seafood collected from Elliott Bay. 

5.3 Terrestrial Ecological Exclusion 

An assessment of Site conditions was performed in order to determine the need for a terrestrial 
ecological evaluation under WAC 173-340-7490. The Site qualifies for an exclusion from the 
terrestrial ecological evaluation process, as documented in BDRl (Roth Consulting, 2001), 
which was approved by Ecology in a letter dated May 30,2002 (Ecology, 2002). 
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6.0 CLEANUP STANDARDS 

This section summarizes the development of cleanup standards for the Site per MTCA 
requirements. Cleanup standards, as explained in WAC 173-340-700 (3), consist of the 
following: 

a) CULs for hazardous substances present at the Site; 

b) The location where these CULs must be met (i.e., the POC); and 

c) Other regulatory requirements that apply to the Site because of the type of action and/or 
location of the Site (i.e., applicable state, local, and federal laws). 

The approach to developing CULs for the Site consisted of the following steps: 

• Selection of IHSs; 

• Development of CULs; and 

• Selection of the point(s) of compliance. 

As described above, most of the potentially applicable soil exposure pathways (e.g., direct 
contact, soil to indoor air) are either not currently complete or do not currently present a risk. As 
a result, IHSs were not identified for soil and no risk-based CULs were developed for soil related 
exposure pathways. Potential future risks associated with these soil-related pathways are 
addressed through implementation of engineering and institutional controls. The portion of the 
soil to groundwater pathway related to preventing accumulation of LNAPL in the groundwater is 
a potentially complete pathway, and the RSSLs developed for the Site were evaluated for use as 
remediation levels. 

6.1 Selection oflndicator Hazardous Substances 

Cleanup levels were developed for constituents in groundwater that could potentially contribute 
significantly to human health or ecological risks. Under MTCA, these constituents are 
considered IHSs. IHSs were identified for the Site according to the guidelines provided in WAC 
173-340-703, which allows those constituents that do not contribute significantly to the risk 
associated with a Site to be eliminated from further consideration. Constituents that contributed 
only a small percentage to the risk were identified and screened from further evaluation based on 
the following criteria: 

• The frequency that a specific constituent occurred in groundwater; 

• The geographic distribution of detections for that constituent; 

• The magnitude of the concentration for that constituent; and 

• The constituent's chemical/physical properties (e.g., persistence in the environment, 
toxicity to humans or aquatic organisms, and the potential to bioaccumulate). 
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Initially, the frequency of detection for each constituent was calculated for the entire 
groundwater data set, which was comprised of sampling rounds from 2000 to 2007. In general, 
constituents that were never detected, or detected in less than five percent of the samples, were 
eliminated from further consideration. In some cases, if the detections of infrequently detected 
constituents were geographically clustered (i.e., adjacent to one another), or were detected at an 
especially high concentration, they were retained for further evaluation. If the maximum 
detected value was greater than the 75th percentile plus three times the IQR, then the constituent 
was retained for further consideration. Constituents that were detected in more than five percent 
of the samples were automatically retained as IHSs. See Terminal 91 Tanks Farm Site 
Feasibility Study Cleanup Levels (FS COL Memorandum; PIONEER, 2008) for detailed 
discussion of this IHS screening process. See Table 7-1 of the FS Report for a complete list of 
IHSs and the rationale for excluding certain constituents. 

Area background groundwater concentrations were based on analytical results from five on-site 
wells and five upland wells (Figure 18). The analytical results were combined to calculate the 
area background concentrations for inorganics, based on the decision rule presented in WAC 
173-340-709. See Background Groundwater Evaluation (PIONEER, 2007) for a detailed 
discussion. Based on this evaluation, arsenic concentrations found on the Site were determined 
as area background. Ecology concurred with this conclusion, and arsenic was not considered in 
the development of CULs. 

6.2 Determination of Cleanup Levels 

Human health and ecological CULs were developed for the following complete exposure 
pathways, identified in the CSM: (1) groundwater to indoor air; (2) groundwater to surface 
water; and (3) groundwater to sediment. CULs were based on the protection of indoor air, 
surface water, and sediment quality according to MTCA requirements (WAC 173-340-750, 
WAC I 73-340-730, and WAC 173-204, respectively). A detailed description of the derivation 
of human health and ecological CULs is presented in the FS COL Memorandum (PIONEER, 
2008). Table 3 presents final CULs for shallow groundwater and Table 4 presents final CULs 
for deep groundwater. 

The RSSLs developed for the Site are included as potential remediation levels. 

6.2.1 Human Health Cleanup Levels 

Groundwater Cleanup Levels Based on Protection of Indoor Air. Groundwater CULs 
protective of indoor air quality were calculated to address the groundwater to indoor air pathway. 
MTCA Method C (WAC 173-340-750 (4)) CULs for indoor air were derived and the 
groundwater CULs were then calculated by dividing the indoor air CULs by groundwater to 
indoor air attenuation factors developed based on the EPA' s Johnson and Ettinger Model. A 
hazard quotient (HQ) of one was used for calculatinf noncarcinogenic CULs. The target risk 
used for calculating carcinogenic CULs was 1 x 1 o· . 

Groundwater Cleanup Levels Based on Protection of Surface Water and Sediment. Human 
health CULs were developed to protect people who may consume seafood from Elliott Bay 
(including Asian Pacific Islander [API] Fisher) in the vicinity of the Site, in accordance with 
WAC 173-340-730. Human health CULs were based on surface water COLs, assuming no 

S948002l6R 1239 
23 



dilution from groundwater to surface water. MTCA Method B CULs were derived for surface 
water based on protection of human health. In addition, modified exposure parameters were 
used for the API Fisher population, consistent with the MTCA Science Advisory Board 
recommendations. An HQ of one was used for calculating the noncarcinogenic CULs. The 
target risk used for calculating carcinogenic CULs was lx 10-6. Groundwater CULs based on 
protection of surface water were considered applicable to both Shallow Aquifer and Deep 
Confined Aquifer groundwater. 

6.2.2 Ecological Cleanup Levels 

Ecological CULs were based on surface water CULs, assuming no dilution from groundwater to 
surface water and were developed to protect aquatic organisms that may be exposed to surface 
water and sediment in Elliott Bay, which may be potentially impacted by groundwater from the 
Site. These CULs were identified based on: 

• Washington State Water Quality Standards (WAC 173-201A); 
• Federal Ambient Water Quality Criteria (Section 304 CW A); 
• National Toxics Rule (40 CFR 131); and 
• Environmental Effects. Where there were no existing standards or criteria for IHSs, 

groundwater CULs were derived from concentrations that would likely result in no or 
minimal adverse effects to aquatic organisms (including benthic invertebrates). 

6.3 RSSLs 

Final RSSLs were developed using Site-specific soil physical property data and LNAPL 
characteristic data collected in the first data gaps investigation. RSSLs were developed for 
toluene, gasoline, middle distillate petroleum products (diesel range), and fuel oil. The MTCA 
four-phase partitioning model spreadsheets were used to develop the revised toluene RSSL, and 
Ecology and other published industry references were used to develop the revised RSSLs for 
gasoline, middle distillate petroleum products, and fuel oil. The final RSSL ranges are as 
follows: 

• For fuel oils, the calculated RSSL range was 8,727 to 30,000 mglkg; 

• For middle distillate petroleum products, the calculated RSSL range was 3,879 to 
13,333 mg/kg; 

• For gasoline, the calculated RSSL range was 1,636 to 5,625 mglkg; and 

• For toluene, the calculated RSSL was 832 mglkg. 

The lower end of the ranges represents product in coarse sand and gravel, while the upper end of 
the ranges represents product in fine to medium sand. 

6.4 Groundwater Point of Compliance 

As defined in the MTCA regulations, a POC is the point or points at which CULs must be 
attained. MTCA defines both an SPOC and a CPOC. The groundwater SPOC, as described in 
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WAC 173-340-720(8)(b ), includes all groundwater within the saturated zone beneath the Site 
and in any area affected by releases from the Site. A CPOC is used at the Site when it can be 
demonstrated under WAC 173·340·350 through 173·340-390 that it is not practicable to meet 
the CULs at the SPOC throughout the Site within a reasonable restoration timeframe. 

As discussed below, IHSs are present at concentrations above CULs at a number of SPOC wells, 
primarily in and adjacent to the source areas in the interior portions of the Site. As a result of 
these exceedances, CPOC wells are proposed and evaluated. The demonstration of the 
practicability of achieving CULs at the SPOC (i.e., throughout the Site), and the appropriateness 
of using a CPOC, were made during the development and evaluation of cleanup alternatives 
discussed below. The SPOC and CPOC wells for the Site are shown in Figure 18. 

6.5 Areas Exceeding Groundwater Cleanup Levels 

Groundwater data collected from monitoring wells at the Site were compared to the final FS 
CULs to determine whether the Site detected groundwater concentrations exceeded final FS 
CULs at the POC. 

6.5.1 Standard Points of Compliance 

The SPOC includes all wells located within the Site boundaries. To determine whether 
groundwater data exceeded the final FS CULs at the Site, the IHS groundwater concentrations in 
each well were compared to final FS CULs. Locations of SPOC wells are shown in Figure 18. 
For shallow groundwater, maximum detected IHS concentrations in shallow groundwater 
exceeded final FS CULs in 15 wells. The locations ofthese wells are presented in Figure 19. 
Wells with PAH, diesel, or gasoline concentrations exceeding the final FS CULs were 
concentrated around the former tank farm, SWMU·30, and AOC·11. 

Maximum detected IHS concentrations in deep groundwater exceeded final FS CULs in seven 
wells. The locations of these wells are presented in Figure 20. The main IHSs exceeding final 
FS CULs were PAHs, diesel, and gasoline. As with the shallow aquifer, wells with PAH, diesel, 
or gasoline concentrations exceeding the final FS CULs were clustered around the Lease Parcel. 

6.5.2 Conditional Points of Compliance 

Because there were exceedances of the final FS CULs at the SPOCs within the Site, compliance 
at CPOCs was evaluated. Under WAC 173·340·720(8)(c), Ecology may approve use of a CPOC 
if it can be demonstrated that it is impracticable to meet CULS at the SPOC in a reasonable 
timeframe; this demonstration is made in Sections 1 0 and 11 of the FS report. Groundwater final 
FS CULs must be met at the CPOC, and in areas downgradient of the CPOC. 

Four shallow groundwater wells and two deep groundwater wells are proposed CPOC wells 
(Figure 18). These CPOC wells are the wells closest to potential discharge points on Elliott Bay. 
There were no IHSs detected in CPOC wells exceeding final FS CULs in shallow or deep wells. 
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6.6 Areas Exceeding RSSLs 

The final RSSLs listed above were compared to the results from the 250 soil samples analyzed 
during the three phases of the data gaps investigation. For the purposes of this comparison, the 
fuel oil RSSL is compared to motor oil range 1PH concentrations at the Site, and the middle 
distillate petroleum product RSSL is compared to diesel range TPH concentrations. Figures 21 
through 23 highlight soil borings with samples that exceeded the RSSLs for both the individual 
TPH fractions and for total TPH (i.e., the sum of the gasoline, diesel, and motor oil ranges). The 
greatest number of samples with TPH concentrations greater than RSSLs is located in and 
around the Lease Parcel. These samples are largely distributed across the vadose zone and smear 
zone sample depths, although there are also some exceedances in the saturated zone. The 
toluene RSSL is exceeded in only two smear zone samples in the Small Yard. 

The other areas of the Site (AOC 11 and SMWU-30) have only a few smear zone soil samples 
with TPH concentrations greater than RSSLs. The data gaps investigation in AOC 11 identified 
only a single sample in one soil boring that exceeded an individual TPH-range RSSL, in this case 
the RSSL for gasoline. None of the monitoring wells in AOC II had measurable LNAPL in 
2008. With respect to SMWU-30, there were two borings each with one sample that exceeded 
the diesel-range TPH RSSL in the smear zone and one well that had measurable LNAPL in 
2008. 

6.7 Regulatory Requirements 

Cleanup actions must comply with applicable local, state, and federal laws as required by WAC 
360(2)(a)(iii); WAC 173-340-71 0; RCW 70.1050.090. In certain cases, obtaining a permit is 
required. In other cases, the cleanup action must comply with the substantive requirements of 
the law but is exempt from the procedural requirements of the law (RCW 70.1050.090; WAC 
173-340-71 0(9)). 

6.7.1 Model Toxics Control Act 

Ecology's MTCA regulations were the primary regulations used to guide the performance of the 
FS. Specifically, the FS was conducted following the procedures outlined in WAC 173-340-350. 
The 1998 AO was issued pursuant to MTCA and the Port's corrective action obligations under 
the 1998 AO are enforceable conditions of the dangerous waste management permit issued 
pursuant to Washington Dangerous Waste Regulations. 

6.7.2 Washington Dangerous Waste Regulations 

Corrective Action Requirements. Activities associated with the former tank farm included the 
treatment and storage or dangerous wastes, which are regulated under Chapter 70.105 RCW, the 
Hazardous Waste Management Act of 1976, as amended, and regulations codified in WAC 173-
303. Pursuant to these regulations, Ecology issued Permit No. WAD000812917 on August26, 
1992 to the Port, requiring corrective action at the Termina191 Complex. 
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Ecology is requiring that the Port fulfill corrective action responsibilities for the facility, as 
defined by WAC 173-303-040, using the MTCA regulations as well as the Dangerous Waste 
Regulations (WAC 173-303 and specifically WAC 173-303-646). The corrective actions taken 
must meet or exceed all substantive corrective action requirements ofthe state Hazardous Waste 
Management Act, and Dangerous Waste Regulations as well as RCRA. 

Dangerous Waste Management Requirements. The Dangerous Waste Regulations provide 
the framework for how to manage the various wastes, debris, and environmental media generated 
during cleanup actions at the Site. The approach to managing impacted environmental media 
(e.g., soil, groundwater) and debris (e.g., concrete and steel associated with the former tank farm) 
that may be generated during cleanup actions is complicated by the range of both dangerous and 
non-dangerous wastes managed throughout the Lease Parcel, and by the status of the Lease 
Parcel as a permitted facility. Discussions between the Port and Ecology have lead to the 
development of two memoranda that provide guidance on this subject: 

• Guidance for Waste Designation Procedures at Termina/91 (See Appendix B); and 

• Management of the Port of Seattle's T-91 Facility's Tank Farm Site Subsurface 
Debris (Appendix B). 

6.7.3 Applicable Local, State, and Federal Laws 

As noted above, MTCA's threshold requirements listed in WAC 173-340-360(2) include the 
requirement to "comply with applicable state and federal laws," which are further defined in 
WAC 173-340-710. The following Federal and Washington State laws and their associated 
regulations may be applicable to the CAAs developed for the Site: 

• Federal Clean Water Act; (33 U.S.C. §1251 et seq) contains standards protective of 
human health and aquatic life. Specific portions of the Clean Water Act applicable to 
the Site include: 

- Ambient Water Quality Standards (Section 304); and 

- Standards issued under the National Toxics Rule (40 CFR 131). 

• Washington Water Well Construction Regulations (WAC 173-160) establish state 
standards for installing, maintaining, and decommissioning groundwater monitoring 
and recovery wells. 

• Washington Ground Water Quality Standards (WAC 173-201) establish 
standards to protect groundwater quality (e.g., maximum contaminant levels [MCLs]) 
and beneficial uses. 

• Washington State Sediment Management Standards (WAC 1732-204) establish 
sediment quality standards protective of aquatic life. 
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• Washington Surface Water Quality Standards (WAC 173-201A) are applicable to 
surface waters of the state, are protective of aquatic life and other beneficial uses, and 
could be applicable if an alternative includes discharge of treated water. 

• Washington State NPDES Program Regulations (WAC 173-220) could be 
applicable for discharge to surface waters under a National Pollutant Discharge 
Elimination System (NPDES) permit. 

• Washington Dangerous Waste Regulations (WAC 173-303) establish procedures 
and standards related to the definition, management, and disposal of dangerous 
wastes. The Dangerous Waste Management Permit and related corrective 
requirements are summarized in Section 8.2.2 above. 

• Washington Clean Air Act Regulations (WAC 173-400) provide standards and 
procedures for managing the discharge of contaminants to the atmosphere. 

• Washington Industrial Safety and Health Act Regulations (WAC 296-62) contain 
health and safety training requirements for on-site workers. They also contain 
permissible exposure limits for conducting work at the Site. 
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7.0 APPROACH TO DEVELOPING CLEANUP ACTION ALTERNATIVES 

7.1 Cleanup Action Objectives 

Cleanup action objectives form the basis for evaluating potential cleanup technologies and 
actions for the Site. CAOs are based on an evaluation of the data collected during previous 
investigations and on the CULs established for the Site. The focus of the CAOs is protection of 
human health and the environment. The CAOs for soil and groundwater focus on four primary 
exposure or migration pathways: 

• Exposure of future subsurface construction workers to IHSs in soil, particulates, and soil 
vapors; 

• Exposure of future workers and trespassers to IHSs in vapors originating from soil and/or 
groundwater via indoor air; 

• Groundwater discharge to surface water and/or sediment and the subsequent potential for 
impacts on aquatic life or humans consuming fish ; and 

• The presence of LNAPL on the groundwater and/or the migration of contaminants from 
soil that results in the accumulation ofLNAPL on groundwater. 

The CULs developed for the Site and the CAOs, combined with the current concentrations of 
IHSs in the soil and groundwater, indicate that there are no current exposures above risk·based 
criteria on the Site. The first two of the above future exposure pathways (direct contact with soil 
and vapor migration to indoor air) will be addressed through implementation of engineering and 
institutional controls. 

Because long·term groundwater monitoring has documented that concentrations of IHSs at the 
CPOC are below risk·based CULs, the third exposure pathway (groundwater discharge to 
surface water and sediment) does not appear to present a current risk to human health and the 
environment. Furthermore, the Monitored Natural Attenuation Evaluation, Final Technical 
Memorandum (PES et al., 2006c) documented that naturally occurring attenuation mechanisms 
have resulted in stable plumes of petroleum·related compounds originating in the tank farm, 
SMWU 30, and other potential sources; and CULs are likely to continue to be met in the future 
at the CPOC. As a result, the groundwater to surface water/sediment pathway will be addressed 
by implementation of an MNA program at the Site. 

With the first three pathways being addressed by the presumptive actions described above, the 
final pathway (LNAPL accumulation on groundwater or the potential migration of LNAPL from 
soil to groundwater) was the primary focus for the development of the CAA and evaluation 
process. 

7.2 Approach to Developing Cleanup Action Alternatives 

As described in Section 7.1, the majority ofthe potential exposure pathways are addressed using 
presumptive response actions (i .e ., engineering controls, institutional controls, and MNA). The 
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cleanup actions associated with the presumptive response actions, including the rationale for 
selecting these actions, are described in Section 8.1. 

The remaining parts of the Site not addressed by these presumptive cleanup actions are the Lease 
Parcel and other contaminant source areas. Section 5.1 .1 identified the contaminant sources at 
the Site, with the Lease Parcel and immediately adjacent areas being by far the most significant 
source areas. Secondary sources identified within the Site boundaries included SWMU 30, 
AOC 11, and the former fuel transfer pipelines. Compared to the Lease Parcel, these secondary 
sources are much smaller in size, contain fewer types of contaminants, and have much less 
contaminant mass associated with them. Given the relative simplicity of these secondary 
sources, evaluating a range of alternatives for each was not warranted, and specified cleanup 
actions were developed for each to effectively eliminate these as potential long-term contaminant 
sources. These secondary source cleanup actions were included in the presumptive actions 
described below. 

For the Lease Parcel and adjacent areas, addressing the CAOs associated with preventing 
LNAPL accumulation on groundwater and/or the potential migration ofLNAPL from soil to 
groundwater (i.e., source control) was the primary focus of the CAA development process 
described in the FS. The combination of the presumptive cleanup actions and one of the CAAs 
developed for the Lease Parcel constituted the overall cleanup action for the Site. 
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8.0 DESCRIPTION OF SELECTED CLEANUP ACTION ALTERNATIVE 

As noted above, the final CAA for the Site consists of two major components: (1) the 
presumptive cleanup actions that address areas outside the Lease Parcel and adjacent areas and 
(2) the CAA for the Lease Parcel. 

8.1 Presumptive Cleanup Actions 

A series of presumptive cleanup actions were identified to address the following aspects of the 
Site: 

• Preventing exposure via direct contact with contaminated soil and inhalation of vapors by 
future subsurface workers; 

• Preventing exposure of future workers and trespassers via inhalation of indoor air 
impacted by migration of vapors originating from contaminated soil and groundwater; 

• Secondary sources; and 

• Groundwater downgradient of the Lease Parcel. 

8.1.1 Subsurface Worker Direct Contact and Vapor Inhalation 

This pathway addresses potential future exposure of subsurface workers to IHSs in soil and 
groundwater via the direct contact, vapor inhalation, and particulate inhalation pathways. The 
cleanup action to address this potential exposure consists of the following institutional controls: 

• Notice on the property deed and in operating procedures implemented by the Port 
notifying personnel of the potential exposure and requirements to implement standard 
worker health and safety procedures; and 

• Requirement that qualified personnel evaluate soil and/or groundwater that may be 
removed as part of construction activities and manage the material consistent with 
applicable regulations. 

These institutional controls will be included in an environmental" covenant developed consistent 
with Ecology's Model Restrictive (Environmental) Covenant4. 

8.1.2 Indoor Air Pathway 

There are no current exposures via the indoor air pathway and potential exposures via this 
pathway would occur only if future development activities at the Site include construction of a 
building or other enclosed structure over contaminated soil or groundwater. The approach for 

4 Ecology's Model Restrictive (Environmental) Covenant can be found at: 
www .ecy .wa.gov/programsffCP/vco/vcp boi lerplates/Modei%20Covenant%20(Quick%20Fix)%20(2 }.doc 
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addressing the potential future exposure of workers or trespassers via the indoor air pathway is to 
implement land use restrictions that include the following institutional controls: 

• Placing a notice in the public land records identifying the potential presence of 
contaminated soil and/or groundwater; 

• Requiring that one of the following approaches be taken to address the potential 
exposure: 

(1) Include engineering controls (e.g., vapor barriers, sub-slab venting systems) in Site 
development plans to prevent the potential exposure; or 

(2) Conduct a development-specific evaluation of the soil/groundwater to indoor air 
pathway (i.e., developing risk-based CULs for the specific potential exposures related 
to the proposed development). 

If concentrations of IHSs exceed the CULs developed under the second option, appropriate 
supplemental remedial actions will be evaluated and implemented or engineering controls 
implemented, as appropriate. 

8.1.3 Secondary Source Area Actions 

The three secondary source areas within the Site are SWMU 30, AOC 11, and the fonner fuel 
transfer pipelines. The approach for addressing each of these is described below. 

SWMU 30. The presumptive remedy for SMWU 30 includes excavating two areas with 
evidence ofLNAPL to a depth of9 to 12ft (see Figure 24), totaling approximately 4,300 square 
feet (sq ft) and approximately 1,000 cubic yards. The LNAPL and TPH-impacted soil will be 
stockpiled and profiled for off-site disposal at an approved facility. As part of the excavation, 
three monitoring wells (PNO-MW-03, PNO-MW-102, and PNO-EW-1) will be 
decommissioned. Removal of the observed LNAPL source and soil exceeding the RSSLs will 
greatly reduce the potential for SWMU 30 to cause future exceedances of CULs at the CPOC. 
The capital costs associated with the proposed SWMU 30 actions are summarized in Table 5 and 
total $260,000. 

AOC 11. Given that none of the monitoring wells in AOC 11 had measurable LNAPL in 2008, 
that downgradient CPOC well CP _ GP14 is below CULs, and the lack of any LNAPL or 
extensive areas of significant soil contamination that may lead to future LNAPL accumulation, 
aggressive source removal actions similar to those proposed for SWMU 30 do not appear 
warranted for AOC II . The absence of a current LNAPL source is not unexpected given that the 
AOC 11 tank fann was only operational for 15 years and was demolished over 75 years ago. As 
a result, the approach for addressing the residual contamination present in AOC 11 will be 
incorporated into the MNA approach described below. 

Former Fuel Transfer Pipelines. A number of subsurface fuel and wastewater transfer 
pipelines running between the Lease Parcel and Piers 90 and 91 remain in place (Figure 6). 
Although some of these remaining pipelines have been recently cleaned or otherwise 
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decommissioned in place and in some cases removed, there may be pipelines that remain in place 
that have not been cleaned and could contain residual petroleum products. To prevent residual 
product in the remaining pipelines from becoming a future LNAPL source, the following actions 
are proposed: 

• Prepare an inventory of pipelines known to be remaining in place that have not been 
properly cleaned and abandoned; and 

• Develop and implement a plan to clean and abandon in place the identified pipelines. 
This plan will include specific procedures for characterizing and managing residual 
materials in the pipelines, cleaning and decommissioning techniques, and reporting and 
documentation requirements. Unless a pipeline needs to be physically removed for 
development reasons, it is assumed that all pipelines will be cleaned and decommissioned 
in place. This plan also will identify procedures for handling currently unidentified 
pipelines that may be discovered in the future during maintenance or site development 
activities. 

Although the exact lineal footage of pipelines remaining is unknown, available information 
suggests that there could be as much as 22,000 ft of pipelines in and around the Lease Parcel and 
extending to the piers. 

8.1.4 Groundwater Dowogradient of Lease Parcel 

As described in detail in the FS, achieving CULs at the groundwater SPOC is not practicable or 
technically feasible at the Site. Therefore, consistent with WAC I73-340-720(8)( c), CPOC wells 
were established for the Site, and monitoring has documented that IHS concentrations in 
groundwater downgradient of the Lease Parcel are below CULs at the CPOC. The effectiveness 
ofMNA at achieving and maintaining compliance with the CULs was evaluated and documented 
consistent with Ecology protocols (PES, 2006a). Therefore, groundwater downgradient of the 
Lease Parcel will be addressed using MNA. 

The Port proposes to implement an MNA program consistent with Ecology's MNA guidance 
document (Ecology, 2005a and 2005b). To monitor both the primary and secondary sources at 
the Site, wells along the three flowpaths monitored during the MNA evaluation (PES, 2006a) 
would be included in the program (Figure 25). A well (or wells) upgradient of the Lease Parcel 
tank farms will be included to confirm the background water quality over time, a well or wells 
representative of the tank farm source water quality will be included to determine changes in the 
source area water quality, and wells along the Pier 90, Pier 91, and AOC II flowpaths will be 
included to determine plume water quality and sentinel well water quality. If additional wells are 
needed to monitor the source area post remediation, or if wells at the site are damaged, the Port 
will notify Ecology. 

8.2 Selected Lease Parcel CAA: Alternative 4 - Containment, Subsurface Structure 
Removal, and Enhanced LNAPL Recovery 

Based on the development and evaluation of the CAAs developed for the Lease Parcel presented 
in the FS report, Alternative 4 was selected for implementation at the Site. Alternative 4's 
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primary objective is to prevent migration of LNAPL from the Lease Parcel source area and to 
prevent future surface product seeps from occurring. This alternative includes: constructing a 
subsurface slurry wall around the perimeter of the former tank farm; removal of the remaining 
subsurface structures and tank bases that appear to be the source of the current seeps; removal of 
highly contaminated soil encountered during the tank bottom removal process; installing an 
enhanced passive LNAPL recovery system; replacing the existing asphalt paving with new 
asphalt paving; site drainage improvements; annual asphalt paving inspections and repair; 
LNAPL monitoring and passive recovery; compliance monitoring; and reporting. 

The purpose of the slurry wall will be to prevent migration of LNAPL from the Lease Parcel and 
to prevent groundwater from flowing through the source area. Removing the existing subsurface 
structures and highly contaminated soil, along with replacing the asphalt paving, will prevent 
direct contact with impacted soils, minimize infiltration of precipitation, and effectively 
eliminate the potential for surface LNAPL seeps to occur. Improvements will be made to 
existing site drainage infrastructure to prevent stormwater from ponding on the asphalt paving. 
Figure 26 shows the major features of Alternative 4. 

Prior to commencing the slurry wall construction activities described below, all 16 monitoring 
wells within the footprint of the former tank farm will be decommissioned and the existing 
asphalt paving will be removed and hauled off site for disposal. In addition to the pavement, all 
of the remaining subsurface structures, including concrete containment wall footings, steel tank 
bases, concrete tank bottom "floors," and other structures will be removed (Figure 26). This will 
require removal of all of the subgrade and fill between the existing asphalt paving and the former 
tank bottom floor and tank bases (approximately 6,250 cubic yards, or 9,400 tons). The steel 
tank bases will be decontaminated as necessary and transported off site for recycling as scrap 
metal. 

The slurry wall will be approximately 2 ft wide and 1,550 ft long and will extend to an average 
depth of approximately 20ft bgs (Figure 26). The exact alignment of the slurry wall will be 
evaluated during design and a final alignment proposed in the preliminary design submittal. The 
wall will be constructed with a slurry mix based on site soil types and compatibility with site 
groundwater and LNAPL. The depth of the wall was established to be approximately 10ft 
below the low water table to prevent migration ofLNAPL and minimize contact of groundwater 
from outside the wall with the most impacted source material. 

It is anticipated that once the existing paving and subsurface structures (including tank bases) are 
removed and the underlying soil exposed, there will likely be one or more areas of surface soil 
that are visibly and highly contaminated with petroleum (i.e., product-saturated soil). In order to 
minimize the potential for these soils to act as a source of future seeps, these areas of highly 
contaminated surface soil will be removed. It was assumed for purposes of the FS that 
approximately 240 tons of soil ( 10 areas each measuring 12 ft square and 3 ft deep) will be 
removed, characterized, and the soil disposed of off site. 

The enhanced LNAPL recovery system will be designed to remove the recoverable LNAPL to 
the extent practicable using passive recovery techniques. Based on the recent LNAPL 
monitoring data (PES, 2008d), portions of the Lease Parcel most likely to contain recoverable 
LNAPL are located in the western portion of the former tank farm area and center around wells 
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PR-07, PR-12, and UT-MW39-3. For purposes ofthe FS, the enhanced LNAPL recovery system 
involved a series of 5 trenches located in the target areas listed above (see Figure 26). These 
trenches would be approximately 50 to 75ft long, 2ft wide, and completed approximately 10ft 
below the surrounding grade. Each trench would be backfilled with pea gravel, with a section of 
6-inch slotted pipe running the length of the trench installed at average low water table elevation. 
At both ends of the trench, a clean out well will be installed. These wells would be completed to 
the bottom of the trench and also connected to the slotted pipe within the trench. As LNAPL 
collects within the gravel backfill and the slotted piping and cleanout wells, it would be removed 
either by bailing or pumping depending on the quantity ofLNAPL present. 

Once the slurry wall and asphalt paving have been installed, ongoing O&M activities associated 
with Alternative 4 include annual asphalt paving inspections and maintenance, LNAPL recovery 
and monitoring, compliance groundwater monitoring, and reporting. The enhanced LNAPL 
recovery system is assumed to be operated and maintained on a monthly basis for three years, 
bimonthly for an additional two years, and quarterly for five years (I 0 years total operation 
period). Recovered LNAPL and water will be disposed of as required. In addition to the 
operation of the enhanced LNAPL recovery system, O&M activities will also include LNAPL 
monitoring and passive recovery outside the area of influence of the enhanced LNAPL recovery 
system. 

8.3 Summary of Costs for Selected Cleanup Actions 

The total capital costs for implementing the presumptive actions are $930,000 and includes 
developing and implementing institutional controls; excavating LNAPL source areas at 
SWMU 30; inventorying, cleaning, and abandoning remaining subsurface pipelines; and 
developing the MNA plan and installing the required additional monitoring wells. The only 
estimable long-term O&M cost associated with these actions is the monitoring and reporting that 
make up the MNA program. The NPV of these monitoring and reporting costs over a 30-year 
timeframe is $450,000. The total estimated cost for implementing these presumptive cleanup 
actions is approximately $1 ,380,000. 

The estimated capital costs for Alternative 4 are approximately $2,690,000. Annual O&M costs 
are estimated to range from approximately $60,000 to $70,000 per year depending on the 
frequency of LNAPL recovery efforts, and the NPV of the O&M activities for a 30-year time 
period is approximately $I, 190,000. The total estimated present worth costs for Alternative 4 
are $3,880,000 (Table 6). 

The total estimated cost for implementing the selected cleanup action is $5,260,000. 

8.4 Other Lease Parcel CAAs Considered 

In addition to the selected CAA described above, five other CAAs were evaluated for the Lease 
Parcel. These other alternatives are described in detail in the FS Report and summarized briefly 
below. 
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8.4.1 Alternative 1 -Existing Asphalt Paving Maintenance and Monitoring 

Alternative I was the baseline option against which the other alternatives were compared and 
consists of maintaining the existing asphalt paving in place over the former tank farm, LNAPL 
monitoring in select wells, and long-term compliance monitoring of groundwater. 

8.4.2 Alternative 2- Containment and Passive LNAPL Recovery 

Alternative 2 included constructing a subsurface slurry wall around the perimeter of the fonner 
tank farm, replacing the existing asphalt paving with a composite cap (cap) consisting of new 
asphalt paving and underlying geomembrane, site drainage improvements, annual cap 
inspections and repair, LNAPL monitoring and passive recovery, compliance monitoring, and 
reporting. The purpose of the slurry wall was to prevent migration ofLNAPL from the Lease 
Parcel and to prevent groundwater from flowing through the source area. The new composite 
cap would have prevented direct contact with impacted soils, minimize infiltration of 
precipitation, and effectively eliminate the potential for surface LNAPL seeps to occur. A 
majority of the existing subsurface structures/soil would have been left in place. Improvements 
would have been made to existing site drainage infrastructure to prevent storrnwater from 
ponding on the cap. 

8.4.3 Alternative 3 - Active LNAPL Recovery and Subsurface Structure Removal 

Alternative 3 is similar to Alternative 2 in that its primary objective was to prevent migration of 
LNAPL from the Lease Parcel source area and prevent future product seeps from occurring on 
the asphalt paving, but it achieved those objectives using different approaches. To address 
LNAPL, Alternative 3 included a vacuum-enhanced LNAPL recovery system while surface 
seeps were addressed by removing all of the remaining subsurface structures and tank bases that 
appear to be the source of the current seeps. Alternative 3 also included new asphalt paving to 
prevent direct contact with impacted soils and prevent infiltration of precipitation. 

8.4.4 Alternative 5- Limited Excavation ofLNAPL Areas 

The primary component of Alternative 5 was the removal of the LNAPL source areas in and near 
the Lease Parcel through excavation and disposal of impacted soil in areas where LNAPL has 
J>een observed. The excavation would have extended to approximately 3 ft below the low water 
table, about I 0.5 ft bgs after removing the paving, sub grade material, and remaining tank fann 
concrete. By excavating soils to this depth, the entire "smear zone" and the top of the saturated 
zone, where most if not all ofthe LNAPL is expected to be present, would have been removed. 
The lateral extent of the excavations was based on currently available infonnation regarding the 
presence of LNAPL in the Lease Parcel and immediately surrounding areas. This approach 
would have resulted in approximately 12,700 cubic yards, or 19,000 tons, of soil being 
excavated. Soil would either be direct-loaded into trucks for transportation off site if sufficient 
data existed to characterize the soil, or stockpiled on site for characterization prior to disposal. 

Other components of this alternative included removal of the existing asphalt paving and all 
remaining above ground and subsurface structures in the former tank fann, backfilling the 
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excavation area with clean soil, constructing new asphalt paving, and installing new monitoring 
wells. 

8.4.5 Alternative 6 - Excavation of Soils Exceeding RSSLs 

Alternative 6 was very similar to Alternative 5 (i.e., source area excavation), except that the 
boundaries of the excavation were defined by two factors: (I) the areas where LNAPL has been 
observed as in Alternative 5; and (2) areas where soil contains petroleum hydrocarbons at 
concentrations exceeding RSSLs. In most cases, the areas exceeding the RSSLs includes all of 
the areas included in Alternative 5 plus additional soil where LNAPL has not been observed but 
soil sampling results show TPH concentrations above the RSSLs. For Alternative 6, the 
excavation of soil to a depth of 10.5 ft would remove approximately 21,500 cubic yards, or 
32,300 tons, of soil. 
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9.0 JUSTIFICATION FOR SELECTED CLEANUP ACTION ALTERNATIVE 

Because the final cleanup action for the Site consists of two components - the presumptive 
cleanup actions and the Lease Parcel Cleanup Action- the analysis of the cleanup actions was 
performed in two steps. First, the extent to which the presumptive cleanup actions addressed (in 
part or in full) the MTCA requirements listed above was evaluated. Second, the six cleanup 
actions for the Lease Parcel were evaluated against those requirements applicable to the Lease 
Parcel. Finally, the comparative evaluation of the retained remedial alternatives for each 
evaluation criteria was summarized and a final cleanup action selected for implementation. This 
detailed evaluation of the CAAs for the Site is provided in Sections I I and 12 of the FS Report 
and summarized for the selected CAA below. 

9.1 Evaluation of Presumptive Cleanup Actions 

The majority of the objectives for the Site are addressed through presumptive actions including 
engineering and institutional controls, implementation of an MNA program, and controlling 
LNAPL at the secondary source areas. These actions are described in Section 8.1. The 
combined presumptive actions address the majority of the MTCA requirements for the Site, as 
discussed below. 

9.1.1 Threshold Requirements 

Protectiveness. The presumptive cleanup actions specifically address the primary exposure and 
migration pathways at the Site and are protective of human health and the environment. 
Potential future worker exposures via subsurface soil and soil vapors are controlled through 
engineering and institutional controls. Discharges of groundwater to surface water, which 
currently meet cleanup levels, will be addressed in the future through implementation of the 
MNA program. The presumptive cleanup actions for the secondary sources, along with the 
Lease Parcel Cleanup Actions, only enhance the likelihood that the protectiveness will be 
maintained and improved in the future. 

Compliance with Cleanup Standards. The primary numeric cleanup standards for the Site are 
the groundwater cleanup levels described in Section 6.2, which address protection of human and 
aquatic receptors. The other cleanup standard applicable to the Site relates to the prevention of 
LNAPL from accumulating on the groundwater. Compliance with each of the two standards is 
discussed below. 

The concentration ofiHSs in groundwater are currently below cleanup levels at all CPOC wells. 
Implementation of the MNA program included in the presumptive cleanup actions will document 
that cleanup levels are met at these wells in the future. 

With the exception of the LNAPL observed at SWMU 30, LNAPL (and soils with the potential 
to result in LNAPL accumulation) is observed primarily in and adjacent to the Lease Parcel. 
Therefore, the evaluation of whether this cleanup objective is met is addressed mainly by the 
Lease Parcel CAA. With respect to SWMU 30, the presumptive cleanup action removes the 
observed LNAPL around well PNO-MWI02 and the soil impacted with TPH above RSSLs 
(Figure 24). By removing the observed LNAPL source and soil exceeding the RSSLs, the 
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potential for SWMU 30 to cause future exceedances of the LNAPL cleanup standard is 
eliminated. 

Compliance with Regulatory Requirements. All of the presumptive cleanup actions will 
comply with the applicable legal requirements, including MTCA. Off-site management and 
disposal of wastes will comply with the applicable solid and dangerous waste regulations. 

Compliance Monitoring. The presumptive actions include a comprehensive MNA program that 
will be developed consistent with Ecology guidelines. Additional compliance monitoring to 
assess the ongoing performance of the cleanup actions and to monitor compliance with cleanup 
goals is included in the CAA selected for the Lease Parcel. 

9.1.2 Other Requirements 

Use of Permanent Solutions. As described in FS, the development of a "permanent" cleanup 
action for the Site is not feasible because of the severe technical challenges and associated 
extraordinary costs in attempting such a cleanup. Furthermore, the evaluation process for 
determining whether a cleanup action uses permanent solutions to maximum extent practicable 
defined in WAC 173-340-360(3), utilizes a disproportionate cost analysis that is not readily 
applicable to the use of presumptive actions. That being said, the actions for SWMU 30 and the 
former fuel transfer pipelines effectively and permanently remove the contaminant sources from 
these areas and add to the permanence of the overall cleanup action for the Site. 

Restoration Time Frame. "Restoration time frame" is defined by MTCA to be the period of 
time needed to achieve the required cleanup levels at the POC established for the site. For the 
Site, the POC for groundwater was established at the CPOC wells shown in Figure 18. 
Groundwater monitoring results indicate that CULs are currently being met at the CPOC. The 
actions necessary to maintain compliance include implementation of the MNA program included 
in the presumptive cleanup actions. In addition, implementation of the source control actions 
included in the presumptive cleanup actions, as well as the Lease Parcel CAA, will help assure 
that IHS concentrations remain below CULs. 

The FS assumes that MNA monitoring would continue for 30 years, although establishing that 
cleanup standards have been met may take less time, at which point monitoring can be 
discontinued (i.~ .• restoration is achieved). A restoration time frame of 20 to 30 years for the 
Site is considered reasonable based on an evaluation ofthe factors listed in WAC 173-340-
360(4)(b) for determining what is considered a reasonable restoration time frame. Specifically, 
the Site: 

• Poses a low risk to human health and the environment and what risk is present can be 
readily and effectively controlled through implementation of engineering and institutional 
controls; 

• The current and potential future uses of the Site (i.e., industrial, commercial) are not 
significantly impacted by the Site contamination and are appropriate uses for the 
property; 
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• Existing or potential future water supplies are not affected; 

• Monitoring can be effectively implemented throughout the entire site; and 

• Natural processes which reduce contaminant concentrations have been documented to 
occur at the Site. 

For these reasons, the presumptive cleanup actions (in conjunction with the Lease Parcel CAA) 
are considered to provide a reasonable restoration time frame for the Site. 

Consider Public Concerns. Ecology has developed a Public Participation Plan (PPP; Ecology, 
2010) to promote public understanding and participation in the cleanup process for this Site. As 
part of the activities outlined in the PPP, Ecology has solicited public comment on the RI, FS, 
and the 2010 AO by providing for a 45-day public comment period from February 12 through 
March 29,2010. Comments received on these documents during the public comment period 
were considered by Ecology. Ecology responded to the comments, but did not require that the 
documents be altered by the Port. In its response, Ecology stated that comments from the public 
will also be considered on this draft CAP once it is available for public notice. This additional 
public comment period will provide a second opportunity for the public to provide input on the 
preferred cleanup action alternative. Ecology will continue to involve the public throughout the 
cleanup process, consistent with the approach presented in the PPP. 

9.2 Evaluation of Selected Lease Parcel Cleanup Action Alternative 

Alternative 4 was the selected alternative for the Lease Parcel and includes constructing a slurry 
wall around the perimeter of the former tank farm, removal of all of the remaining subsurface 
structures and tank bases, removal of highly contaminated surface soil, installation of an 
enhanced LNAPL recovery system, new asphalt paving, annual paving inspections and repair, 
LNAPL monitoring and passive recovery outside the enhanced LNAPL recovery system, 
compliance monitoring, and reporting. 

The only CAOs that are not addressed by the presumptive actions relate to the Lease Parcel and 
include: 

• Controlling, to the extent practicable, the migration of IHSs from soil to groundwater in 
quantities that would result in the accumulation of LNAPL on the groundwater; and 

• Controlling, to the extent practicable, the accumulation ofLNAPL on the groundwater. 

Section II and 12 of the FS Report provide a detailed analysis of how Alternative 4 complies 
with the applicable MTCA evaluation criteria by addressing these two CAOs. This evaluation is 
summarized below. 

9.2.1 Threshold Requirements 

Protect human health and the environment. The evaluation of protection of human health and 
the environment for the Lease Parcel CAAs addressed the control, prevention, or elimination of 
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product seeps through the asphalt paving placed over the former tank farm. All of the other 
aspects of complying with this requirement are addressed by the presumptive cleanup actions. 
Alternative 4 effectively eliminates the potential for product seeps through the asphalt paving by 
removing all of the remaining subsurface structures, including all of the remaining tank bases, as 
well as removing highly contaminated surface soil from the former tank farm area and 
constructing new asphalt paving. The enhanced LNAPL recovery system would further reduce 
the potential for surface seeps. 

Comply with cleanup standards (WAC 173-340-700 through -760). The evaluation of 
compliance with cleanup standards for the Lease Parcel considered how the CAA prevents 
LNAPL accumulation on groundwater or migration from soil to groundwater. This evaluation 
criterion also evaluated the MTCA requirement that nonpermanent cleanup actions treat or 
remove the LNAPL sources using accepted engineering practices. 

Alternative 4 addresses the cleanup standards related to LNAPL by using a combination of the 
enhanced LNAPL recovery system to remove recoverable LNAPL from the Lease Parcel and 
adjacent areas and construction of a slurry wall around the former tank farm. Outside the area 
affected by the enhanced LNAPL recovery system, monitoring and passive recovery activities 
will be used. By removing the recoverable LNAPL and surrounding the former tank farm area 
with a slurry wall, Alternative 4 will greatly reduce the potential for migration of LNAPL from 
the source area. 

Alternative 4 relies in part on maintenance of the asphalt paving to minimize infiltration of 
precipitation and prevent or minimize the migration ofLNAPL from soil to groundwater. 
Because all of the subsurface structures and the highly contaminated surface soil are removed in 
this alternative, many of the potential soil sources for LNAPL migration to groundwater are 
removed. 

Comply with applicable state and federal laws (WAC 173-340-710). Alternative 4 complies 
with the applicable legal requirements, including MTCA. Off-site management and disposal of 
wastes will comply with the applicable solid and dangerous waste regulations. 

Provide for compliance monitoring. In addition to the MNA program included in the 
presumptive cleanup actions, Alternative 4 includes compliance monitoring to assess the ongoing 
performance of the alternative and to monitor compliance with cleanup goals. 

9.2.2 Other Requirements 

Use permanent solutions to the maximum extent practicable. The process for determining 
whether a cleanup action uses permanent solutions to maximum extent practicable is defined in 
WAC 173-340-360(3). Since none of the alternatives, including the selected alternative, meet 
the definition of a permanent cleanup action contained in WAC 173-340-200 (a cleanup action 
where cleanup standards are met without any further cleanup actions being required), the 
evaluation of this criteria utilized a disproportionate cost analysis that focuses on determining 
which CAA provides the greatest degree of permanence [WAC 173-340-360(3)(e)(ii)(B)]. The 
approach for conducting the disproportionate cost analysis is described in Section 9.2.3 below. 
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Provide for a reasonable restoration time frame. The evaluation of this criterion focused on 
the time required for Alternative 4 to prevent LNAPL accumulation on groundwater or migration 
of LNAPL from soil to groundwater in the Lease Parcel. The use of the enhanced LNAPL 
recovery system in Alternative 4 will remove much of the recoverable LNAPL from the 
subsurface, and remove it more quickly than the passive techniques of Alternatives 1 and 2 
(although potentially not as much or as quickly as the vacuum-enhanced system in 
Alternative 3). The slurry wall will control migration from the source immediately upon 
construction. For cost estimating purposes, it was assumed that active LNAPL recovery would 
continue for 10 years (Table 6), although it is important to note that the majority of the LNAPL 
recovered in this time would occur in the first several years of operation. At the end of the 1 0 
years, there should be very little residual LNAPL remaining in the area affected by the LNAPL 
recovery system. Outside the area where active recovery is feasible, monitoring and passive 
recovery activities will be used and will continue for 30 years. 

Preventing or minimizing the migration of LNAPL from soil to groundwater would happen 
immediately upon implementation of Alternative 4 (e.g., removal of all of the subsurface 
structures and the highly contaminated surface soil, new asphalt paving) and continue by 
maintaining the asphalt paving . 

.Consider public concerns. As noted above, Ecology has developed a PPP for the Site 
(Ecology, 2010) and solicited public comment on the Rl, FS, and the 2010 AO by providing for a 
45-day public comment period. Comments received on these documents during the public 
comment period were considered by Ecology. Ecology responded to the comments, but did not 
require that the documents be altered by the Port. In its response, Ecology stated that comments 
from the public will also be considered on this draft CAP once it is available for public notice. 
This additional public comment period will provide a second opportunity for the public to 
provide input on the preferred cleanup action alternative. Ecology will continue to involve the 
public throughout the cleanup process consistent with the approach presented in the PPP. 

9.2.3 Disproportionate Cost Analysis 

The disproportionate cost evaluation used the criteria described in WAC 173-340-360(3)(f) to 
determine which Lease Parcel CAA is a permanent solution to the maximum extent practicable. 
These criteria, and how they were applied to the Lease Parcel CAAs, are: 

• Protectiveness. This is essentially the same as the primary MTCA requirement 
described above. 

• Permanence. This criterion focuses on the degree to which the alternative permanently 
reduces the toxicity, mobility or volume of hazardous substances. For the evaluation of 
the Lease Parcel CAAs, this criterion focused on the permanence of addressing the 
LNAPL on the groundwater and potential sources ofLNAPL in soil. 

• Cost. The overall cost to implement the alternative, including the cost of construction 
and the NPV of any long-term costs, was used to compare alternatives to each in the cost
benefit analysis. 
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• Effectiveness over the long term. This criterion addresses the degree of certainty that 
the selected alternative will be successful, the reliability of the alternative during the 
period of time hazardous substances are expected to remain on-site, the magnitude of 
residual risk with the alternative in place, and the effectiveness of controls required to 
manage treatment residues or remaining wastes. For the evaluation of the Lease Parcel 
CAAs, the differentiating aspect of this criterion was the effectiveness and reliability of 
the LNAPL control and prevention actions. 

• Management of short-term risks. This criterion addresses the risk to human health and 
the environment associated with the alternative during construction and implementation, 
and the effectiveness of measures taken to manage such risks. 

• Technical and administrative implementability. The ability of an alternative to be 
implemented including the technical feasibility, availability of necessary off site 
facilities, administrative and regulatory requirements, access for construction operations 
and monitoring, and integration with existing facility operations was addressed by this 
criterion. 

• Consideration of public concerns. For this evaluation, the potential for a CAA to raise 
public concerns was addressed. 

Alternative 4 provides protection through the construction and maintenance of new asphalt 
paving and removing all of the remaining subsurface structures and highly contaminated surface 
soil. It is implementable from both a technical and an administrative standpoint and, although 
there are some short-term risks associated with its implementation (e.g., heavy construction 
activities, volatilization ofVOCs); these risks can be controlled using standard worker health and 
safety procedures and engineering controls. 

The enhanced LNAPL recovery system will permanently reduce the volume of the recoverable 
LNAPL at the Lease Parcel. The slurry wall constructed around the former tank farm will 
significantly and permanently reduce the potential migration ofLNAPL from this area. 
Monitoring and maintenance is required to assure the long-term effectiveness of the paving and 
LNAPL recovery activities in these areas. 

The disproportionate cost analysis was based on comparative evaluation of the Lease Parcel 
CAAs against the criteria listed above and is summarized in Table 7. The alternatives were 
ranked from the most to the least permanent solution and then compared based on cost to 
determine if the benefits provided by a higher cost alternative (as defined by the permanence of 
the alternative and its ability to meet the CAOs for the Lease Parcel) outweighed the incremental 
increase in cost of the alternative. The alternative providing the best balance of permanence and 
cost was selected for implementation along with the presumptive cleanup actions. Based on the 
analysis detailed in the FS and summarized in Table 7, Alternative 4 provided the best balance of 
permanence, the ability to meet the CAOs, and cost, and was therefore recommended for 
implementation. 
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9.3 Ecology Expectations 

WAC 173-340-370 outlines a series of eight expectations that Ecology has regarding selection 
and implementation of cleanup actions. Selection of the overall cleanup action summarized 
above for the Site is consistent with these expectations in that it: 

• Uses engineering controls (containment) to contain large volumes of materials where 
treatment is impracticable; 

• Minimizes migration of hazardous substances by preventing precipitation and runoff 
from contacting contaminated soils and waste materials; 

• Takes active measures (source control actions) to prevent releases of hazardous 
substances to surface waters via groundwater discharges; and 

• Utilizes natural attenuation appropriately in that: 
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Source control will be conducted to the extent practicable; 

The contaminants left in place after implementation ofthe cleanup action do not 
pose an unacceptable risk to human health and the environment; 

There is evidence that natural biodegradation is occurring and will continue to 
occur at a reasonable rate; and 

Appropriate monitoring requirements are conducted to ensure that natural 
attenuation processes are taking place and human health and the environment are 
protected. 

Does not result in a greater overall threat to human health and the environment 
compared to other alternatives. 
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10.0 IMPLEMENTATION OF THE SELECTED CLEANUP ACTION 

10.1 Implementation Approach 

The final CAA for the Site consists of the presumptive actions described in Section 8.1 and 
Lease Parcel Alternative 4 as described in Section 8.2. This overall cleanup action will include 
the general steps outlined below. 

• Preparation of this CAP. 

• Following final approval of the CAP, initiating cleanup action design. 

• Implementation of the presumptive cleanup actions including: 

Developing and implementing institutional controls; 

Excavating LNAPL source areas at SWMU 30; 

Inventorying, cleaning, and abandoning remaining subsurface pipelines; and 

Developing the MNA monitoring plan, including installing the required additional 
monitoring wells. 

• Implementation of the Lease Parcel cleanup actions including: 
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Removing the existing asphalt paving; 

Removing and stockpiling existing subgrade and fill, and demolishing the 
remaining above ground and subsurface structures; 

Removing highly contaminated surface soil from within the Lease Parcel; 

Constructing a slurry wall around the former tank farm area; 

Hauling all demolished and excavated material and decontamination water off 
site; 

Designing and installing the enhanced LNAPL recovery trenches; 

Constructing new asphalt paving with associated stormwater system 
improvements; 

Installing new LNAPL monitoring wells; and 

Initiating the long-term O&M activities including operation of the enhanced 
LNAPL recovery system, monitoring, asphalt paving inspection and maintenance, 
passive LNAPL recovery, and reporting. 

4S 



FoJlowing implementation of the preferred cleanup alternative, site development and facility 
maintenance activities that include subsurface work (e.g., excavation, boring) have the potential 
to discover additional contamination at the Site. This potential is recognized in the engineering 
and institutional controls included in the presumptive cleanup actions; these controls will ensure 
that future subsurface work (e.g., excavation, boring) will utilize appropriate worker health and 
safety procedures during the subsurface work, and that the appropriate long-term engineering 
controls (e.g., vapor barriers) are implemented for new developments. Potentially contaminated 
soil and groundwater removed during these development and maintenance activities will be 
managed consistent with the specific procedures contained in the Contamination Contingency 
Plan, which is expected to be part ofthe new Agreed Order for the entire Terminal91 Complex. 

10.2 Schedule 

The remedy design and construction of the cleanup action will be completed in accordance with 
the schedule below. This schedule anticipates installation of the cleanup action during the 2012 
construction season. 

Cleanup Action Task Estimated CompJetion Date 

Finalize 2010 Agreed Order and Permit July 2010 

Public Review of Draft Cleanup Action Plan October 20 1 0 

Finalize Cleanup Action Plan November 2010 

Finalize Cleanup Order February 2011 

The Final Cleanup Order will provide a schedule for the major tasks to be implemented under the 
Cleanup Order including cleanup action design, bidding and contracting, and cleanup action 
construction. It is currently anticipated that the design would occur during 2011 and 
construction during 2012. 
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TABLES 



Location 
Lease Parcel, Small 
Yard 

~ease Parcel, Marine 
Diesel Oil Yard 

!Lease Parcel, Black 
Oil Yard 

Between Lease Parcel 
and AOC 11 

AOC 11 

SWMU30 

Notes: 

PES Environmental, Inc. 
Table 1 

LNAPL Monitoring Data Summary 
Port of SeattleTermlnal 91 Cleanup Action Plan 

Seattle, Washington 

Historical Apparent Maximum 2008 
Thickness Range Apparent Thickness 

Well (feet) (feet) Comments 
CP-116 0.1 to 0.9 - No LNAPL recovery since 2001. Well 

decommissioned in 2004. 
CP-117 0.2 to 1.1 - Consistent/seasonal recovery until well 

decommissioned in 2004. 
CP-PR01 0.01 to 0.4 0.09 Pilot test well installed in 2005. 
CP-PR11 Trace to 0.01 0.01 Data gap investigation well installed in 

2007. 
CP-PR12 Trace to 1.59 1.59 Data gap investigation well installed in 

2007. 
CP- 118 0.1 to 1.9 - Consistent/seasonal recovery until well 

decommissioned in 2004. 
CP-119 0.1 to 1.6 - Consistent/seasonal recovery until well 

decommissioned in 2004. 
CP-PR02 0.01 to 0.3 0.06 Pilot test well installed in 2005. 
CP-PR07 Trace to 0.49 0.49 Data gap investigation well installed in 

2007. 
CP-PR08 Trace Not detected Data gap investigation well installed in 

2007. 
CP-109 0.2 to 1.2 - LNAPL thickness decreased to 0.0 to 

0.02 ft by 2004. Well decommissioned 
in 2004. 

CP-PR03 Trace to 0 .01 0.01 Data gap investigation well installed in 
2007. 

CP-PR04 0.01 to 0.68 0.68 Data gap investigation well installed in 
2007. 

CP-107 0.1 to 0.3 Not detected 

CP-110 0.2 to 0.8 Trace Periodically contains a PLRD. 
UT-MW39-2 Not detected 0.25 to 0.71 Well monitored between August and 

December 2008. 
UT-MW39-3 0.1 to 1.6 Trace to 0.99 Periodically contains a PLRD. 
PNO-MW104 0.06 to 0.19 0.12 Typical 2008 apparent thickness was 0.01 

ft. 
PNO-EW01 0.0 to 1.02 Not monitored Well under concrete barriers. 
PNO-MW03 0.0 to 1.43 Not detected Periodically contains a PLRD. 

PNO-MW06A 0.0 to 0.01 Not detected 
PNO-MW102 0.0 to 0.80 Not detected 
PNO-MW103 0.0 to 0.08 Not detected 

I. HiSlorical LNAPL thickness range IS appro)(imate and rounded Io the neared D. I ft from historical LNAPL monitoring data 

2 PLRD = passive LNAPL recovery device. 

3. = not applicable 
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Table 2 
Concentrations of PCBs in Soil Samples 

Port of Seattle Terminal91 Cleanup Action Plan 
Seattle, Washington 

:SOli Soil PCBs (mg/kg) 
Boring Date Sample Saturation Total 
Number Drilled Depth Status PCBs 
DG-99 9/16/08 2.5 v ND 

6 Sm ND 
12 Sat ND 

DG-100 9116/08 3 v ND 
6 Sm 0.42 
10 Sat ND 

DG-101 9/17/08 3 v 0.095 
5.5 Sm 0.71 
11 Sat ND 

DG-102 9/16/08 3 v 0.22 
6 Sm 0.63 
10 Sm/Sat ND 

DG-103 9/16/08 2.5 v ND 
5 Sm ND 
13 Sat ND 

DG-104 9/17/08 5.5 Sm 9.3 
9 Sat 0.21 
13 Sat 0.14 

DG-105 9/1 7/08 4 V/Sm 2.04 
7 Sm 0.47 
11 Sat ND 

DG-106 911 7/08 4 V/Sm 0.76 
8 Sm/Sat ND 
10 Sat ND 

DG-107 9117/08 3 v 1.83 
6 Sm 0.91 
II Sat ND 

DG-108 9/ 17/08 3 v 0.54 
8 Sm/Sat 0.70 

10 Sat ND 
DQ-109 9/17/08 4 V/Sm ND 

5 Sm ND 
10 Sat ND 

DG-110 9/17/08 4 V/Sm 0.23 
8 Sm/Sat 0.345 

9.5 Sat ND 
11 Sat ND 

DG-111 9/18/08 3 v 0.43 
3 (dup) v 1.10 

7 Sm 0.557 
DG-112 9/ 18/08 4 V/Sm ND 

7 Sm ND 
7 (dup) Sm ND 

10 Sat ND 

PES Environmental, Inc. 
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Table 2 
Concentrations of PCBs in Soil Samples 

Port of Seattle Terminal 91 Cleanup Action Plan 
Seattle, Washington 

Soil Soil PCBs (mg/kg) 
Boring Date Sample Saturation Total 

Number Drilled Depth Status PCBs 
DG-113 9/17/08 3 v ND 

6.5 Sm 1.58 
10 Sat ND 

DG-114 9/17/08 5 Sm 1.6 
10 Sat 0.11 
13 Sat ND 

DG-115 9/18/08 6 Sm 2.07 
10 Sat ND 
12 Sat ND 

12 (dup) Sat ND 
Notes: 

I. ft bgs = feet below ground surface. 

2. Soil saturation status (based on historical water levels): 

v ~vadose zone (always above the water table); 

sm =smear zone (seasonally below the water table); and 

sat= saturated zone (always below the water table). 

3 PCB analyses performed Ul ing EPA Method 8082. 

PES Environmental, Inc. 

Page 2 of 2 



Flntl 
R•comm•ndtd 

Ecotogic.al 
CloooupL.owlfot Bolio 01 Flnllf 

lrldlc&lor Hozordouo SUifocoW...,. Ecologiul Cloooup 
CASNum ... r &ut»&ai'lce Clast (Uflll.) L...., 

7440.33-2 Arlonle lno<Qtnle 3e Sla.ltWQS 

7440.311>3 e.tum lno<Vtnlt 5.700 ECQTOX 

744o-47·3 Ch.......,m lno<Vtnlt 74 AWQC 

74311ot2·1 L.ood lno<Qsnlt 8.10 Slat.o WQS 

743i-87.0 ,..,....,.. lno<Qtnie 0.030 -.was 
7712-411o2 Stltnium lnofgtnle 71 S\a!AIWQS 

7440-22-4 - lnoflltnle 1.80 S\a!AIWQS 

7441).011.0 Zlnc IAOIOtnle .. SUIIOWQS 

58334·30·5 010101 Pot-..m 

8e211fl..S1..S GIJOilnt Pol.-.m 

541·73·1 t ,Uidlloro-...,o Somi-Vo- 2011 ECOTOX 

81)..12.0 t-mol~oplllllellno Somi.YoloUio 1.180 ECOTOX 

10Soe7·t z. Stmi-V- 3t7 ECOTOX 

121·1 ... 2 2.4-- Stmi-V- 307 ECOTOX 

ti ·S7.S 2·moth~plllholono Stmi-Volttlo 373 ECOTOX 

tS..t-7 2......,.,.,....,01 Stfni.VOI- 4 ,020 ECOTOX 

106-44·5 ... motilytphonol Stmi-Volttilo 1,830 ECOTOX 

13-32.$ Actntl>f>lhtna Stmi-VOI- 34 ECOTOX 

20a.98-8 Actnldllhvieno Stmi-V- 10.7 Slol6 

121)..12·7 AnlhreCiflt Stmi-Voltllo 2.ea ECOTOX 

SI..SS.3 eoniD(t)Mihreceno &omi.Y- 0.271 &MS 

5().32-6 S...ID(a)py<ono Stmi-VOI- 0.110 ECOTOX 

205-80·2 BtNO(b)RuoronU!tna Stmi-Volttilt 0 .117 sus 
UNK.OOI BonzO(b,k)ftuo..,lh- Stmf.Votetilo 0 .117 SMS 

181·24·2 Bon!o(g_,h.~po<yltno Stmi-Voltlllo 0 .012 SMS 

207·Ga.l Bonto(l<)lluo,.nthono Stmf.VOitUio 0 .187 SMS 

as.as.o Bonzoleot.dd Stmi-VOiatle 2.150 ECOTOX 

8$-74-6 co- semi-- 2H ECOTOX 

215-01-t Chr;stnt -v- 1,510 ECOTOX 

53-71)..3 Dl>onz(o.h)onlllloctnt SOri-Volttilt 0.003 SMS 

132-e4-8 c:Mbtnzofur.n SOri-Volilllo 218 ECOTOX 

2011-44.0 l'luora..,one 5enj.V-Io 4 .10 ECOTOX 

86-73-7 FluONne Stmi-VOI- 78 ECOTOX 

17·72-1 HeXIchlOI'Oilnlne Stmi-VOittilo NR 

ttl-38·5 t-110(1 .2.3-al)p~no Stmi-Vottlllt 0 .01 SMS 

CRES01.834 Meth¥11>11tn01, P·. M- Stmi-V-Io 1.250 ECOTOX 

81·:Z0.3 ~-.. Stmi·V- 97 ECOTOX 

85-01-6 PhonM1twwne Stm-Volttilt 22 ECOTOX 

1211o00.0 ,._. Stmi-VOI<ollo 35 ECOTOX 

75-3 ... 3 1.1-<lldllon>Oihono VOiotlo 2.aoo O~NL 

ls.tU 1.2.4-4/WMihytberu:ont VOiotllo NR 
1-7 1 ,4-<lldllon>benuno Vol olio NR 

Table 3 
Final Cleanup levels for Shallow' Groundwater 
Port of Seattle Tennlnal 91 Cleanup Action Plan 

Seattle, WA 

MOOIProtoc!M 
HvmonHtollh 

ClunupLAIMIIor 

Ralionole tor SoloCtlng lhil CUl. for G<o..-r Bull of Flnlll Humon HNIIII Cloonup L ... ltor s...-
Flnol CUl (Knot moot protOCIM) (ug~t.)' aroun...._ 

0.042 API Flslle< MTCA Molhod e • 73Q.2 Moclll' ... ~gosUon of Fish 

55,300 API Flohor MTCA Method e • 73Q.I Modfflod mvosUon o1 Fioll 
104,000 API Flshor MTCA MtUiod e • 73o.l Mocllflod ~gesticn of Fish 

Morlno chn>nlc; ,.gula1CN'f lhreshold -
MaMochn>nlc;~lhreshold 0.300 AWOC F-ttuonon Hotlh co""'""''"" at O<o-ms Only 

-chloftlc<-..- 27.1 API Flsh0< MT'CA MtUiod e • 73Q.I ,..,.,..., togelltlon o1 Fish 

1,100 API Flohlf MT'CA Mttllod e • 73Q.I -lllge>tlon o1 Fish 

5.000 AWQC FtcltfJOI Ol'g-lopllc EIIIQ Crllorlt 

500 Petroleum Rttlled MTCA lloUiod A Tobit 7:Z0.1 Valuoa 

aoo Potn>itum Rtllt.od MTCA- A Ttblt7:zo.1 ValuN 

33.2 API Flsho< MTCA Molllod 8 • 73().1 - IOQtstlon of Fish 

31.& APt Flshor MTCA Method 8 • 73Q.I -.._...,.,of Flsll 

231 API Fisht<MT'CA~ e . 73Q..1_.._.,.,o1F'oal! 

3.ol0 AWQC F--.. Humon Hoolh Couuntptlool of O<Qonlsms Ooiy 

421 APt F-MTCA~ 8 • 7JG-1- ...-ofFish 

a. no API Flol!tt MTCA M-e. 73().1 M-lngoallon of Flol! 

ae1 API Fisher MTCA Mlllllod B • 731)..1 -lrootllon of Fish 

20 AWQC Ftclonl Ol'gonolopCie l!lltc:l Crllorlt 

-
11.000 API FlshOf MTCA Molllod e • 73Q.1 - tngostion of Ash 

0.011 AWQCF--n-~o1org-..Ooly 

0.013 API Flshtr MTCA Millbad B· 7)().2- ...-,of Filii 

0.011 Aw:l(!F-Hutntr\_CON.........,o1~0oiy 

0.128 APt F-MTCA Millbad e. 73().2-.,._,ofFish 

-
0 .018 AWQC F-.ol ....... Holllll COOIII ......... of Olvanlsms Ooiy 

210,000 APIFlllltrMTCA-e·7»1-lngulionofFIIII 

O.t21 APIFlllltrMTCAUolllodB·~-.....-.olfllll 

0.011 A'N:lCF---~olo.v--Oftlr 

0.01& AWOCF-IUnoli-~COiorg-..Ooiy 

14.70 API Flsht< MT'CA Millbad e • 73().1 - .-, otFIIh 
3$.40 API Floht< MTCA Millbad e ·'1»1 -fnOUIIon 01 Filii 
1,470 API Flsht< MTCA Miii/IOd 8 • 73(1.1 M-.,._, o1 Flol! 

2.27 API Flsht< MTCA Mtlllod e. 7»2-.,._.of F1s11 
0 .018 AIN:le Ftdor111 Human Hoollll COnau ......... of O<QolliiiM Only 

-
2.110 API fllhtrMTCA- a· T3o.l -.-oiFlsh 

-
1,110 API Fisher MTCA MtltiOcl 8 • 7»1 -lnQtltion ofFish 

17.500 Comrnt«:iol MTCA lloUiod C • 75C).Itnlltlelion of Indoor Nr 

320 Comrnt«::ol MT'CA Method C. 750-1 lnb- o11ndoor A~ 

2 .07 APt Flslttr MTCA ~e. 731)..2 .._ tngostlon o1 Flsll 

PESE~Inc:. 

,.,... 
Baclground FlnoiFI 

Or- Concontr- -POL' 01Gr~4 ~ IIUIS lor Fino! FS 
(ug/1.) (Ug/1.) CUL'(ug/l) CUL 

0.2 4.71 4.7 BICI<Groond 

0.5 5,700 Eea4oQI<tl 

0.5 7.31 74 Eea4oQictl 

1 2 .47 1,1 Ecological 

0.02 0.01 O.N Ecological 

0.5 27-' --0.2 '·' Ecological 

4 38.3 81 Eea4oQictl 

250 500 HurnanHulh 

250 100 HumonHoollll 

I 33.2 Hu....,H...., 

0.01 JU Hu"""'Hotlll 

I m --1 M --0.01 J7S Eooloaictl 
I •.oz• ~ltol 

I nl Humon!laotth 

0.01 :a HumanHe•tlh 

0.01 10.7 Eea4oQI<tl 

0.01 2.7 Ecoloaictl 
0 .01 O.OJ HumtnH .... 

0.01 1.01 --0.01 O.OJ Hu--11-

0.01 t .U HumanHtallh 

0.01 0.01 Ecological 

0.01 0.02 Hu...., Htallh 

1 2,NO Ecological 

f 1.0 HumonH-
0.01 0.02 --0.01 1.01 PQL 

0.01 14.7 HumonHoilllh 

0.01 4.1 Ec:oloaiall 

0.01 71 Ecolo(lical 

I u HumattHulh 
0.01 0.01 Ecological 

1 1,%U Ecological 

0.01 t7 EClOio!l4cal 

0.01 u E-
0.01 sa Ecologlcill 

0.2 z.aao Ecological 

0.2 azo HumonHotlll 

0.2 2.1 Hum~nHINlh 



CASN-ber 
87.&4·1 

71 ... 3-2 

104-.51·1 
101-10-7 

75~ 

tS&-Si-2 

'~'"' 
.WH 
103-SS.t 

135-111-S 

N-OM 
1oe.a-3 

75-01 ... 
USG-20-7 

Final 
Rec:ommendld 

E<Ologl ... t 
C1unup LA .. 1 for BaolaoiFinol 

lndlc.tor Huardou.l Sutfec:eWatlll' Ecolotl<lll Clunvp 
Subs ~Me. Clall (ug/1.) u. ... 

Acetone VOl lilt Nil 
BennM Vollllo NR 
But)'lben>:OI'II.n· VolaiJt Nil 
Clllorobonnno Vollllo NR 

<:nloroolllano Volallo 230.000 USGS 
CG-1.2-- - tt .eoo USGS 
Et-. ... v- HR 
c.,..,. Volatile HR 
n-Pro~zeao Vollllo NR s.c.-..... Volallo NR 

Tell-llut'jlloftttfll Vola lie NR 

Toluono Volallo NR 

lilnYI Clllottda Volallo 830 AAIS 

Xyleno ~otol) Votlllo Nil _, 
,._I'ICUU•n. .. .,. ................... CUUMti_ .. .._ICUU ....... t.~R .. 

Table3 

Final Cleanup Levels for Shallow' Groundwater 
Port of Seattle Tennlnal 91 Cleanup Action Plan 

Seattle, WA 

Moll Prot.ctlvo 

""""'""'""" Cloemip !Awl for 

llotloftale lor .. loc:tlng thla Cut. lot -tor Boris oiFlnaiH"""'n-Clo- IA¥01 for-
Flnol CUL (If nell most p,.,...llve( ,..._,. o.-

311 000 API FlsllorMTCA- B • 730-t lolodll*l ~ offllll 

ue API Fisher MTCA - B • 7~ lolodll*l 1r10U110n offish 

-
20 AWOC F-.1 Oov.-11110 Elect C...doo 
381 API F-MTCA- B • 730-2 -lngqllan of Fill> 

1.380 API-MTCAWIIIod B· 730-t- ...,._.alfllll 
2,100 AW0Cf--Hoalb~CII~Onl1 
eso API-MTCA-8· 730-1-"""'*"'off'llll 

1.180 APIFioller MTCAMolhod B • 730-1 -lngqllan of Filii 

152 API,_ MTCA- B· 730-1-.__,of Ash 

1S2 API FlsllorMTCAMod>Od B· 731).1 -~o(Ash 

8,280 API Flsllor MTCA ModlOd B • 731).1 -lngalloo oiAIII 

U8 API Fllllor MTCA ModlOd 8 · 730-2- .__o(flsll 

1.180 
...... _, 

·131>-1-1 

, .. ...,....._(F'I}. Alo ....... .,,..., ............ "'.,~-tM- .... .._.._.CII_....,.., 

N't I"'IM • ....,. ~ ......_., """--

NNO/e . . ............... .,..., o.e,c.e.t. (IMIIM lOA ..... CIMfll "*"""" 
ca.c-..lt• 
C\ll•CilrHf-.l .... 

IUo..:f• ......... '*"INif.a..-.we.~-~-IMtdlt• ... ..... 
M .............................. ~,._,-li ............... IMt .... .IIWtl 

N•lttD• ... ••-o....-.-................. -. .. .... 
... ., ....... ,., ... _ ...................... an.~ 

HR ......................... .................. _...M ... a.•_.• .......... _.. ... ._,.,._ • ._......,-. 
DaNt.•OMa ......... u...wyT.....,..,..,..._,.'-.......... .......,~eiC... .... U.. 

lllAII• ... ~ ................ ~ . ........... ...,~ ................ ....... ....................................... 
u.a. , •• u ..... --.~......, • ......_,.._..,..,....._........,...._._~ 
WQI• WittN~Iilllftltltda 
~......,.,........_ .. _ ___. .............. ...,..,t,.._.....,.,........_~l 
....... ,..,......, .... _......,..........,. ... Ill_,.,~ 
.'Ol.-_.....,...,_AA.,~ •. -. ,_..,..,~ .. s--~..-.n.-. 
...... T ...... t\YMIIIF_ ... ~OI .... ._£~t""*'P:,*7) 

.......... T.-.-tt T.,..,.,.. ... , .. ~....,_~~4'0ttiA.m.t 

-Ba'*OrOUIOd Flnaln 
01- c- ·-PCII.' ,..,_..,.. 0- BlllltforFinoiFS 

(IIWI.) IIIWI-1 CUL' (IIQILI CUL 
I "'·- Hu"*" Health 

0.2 1.7 Hu~n~nKNilh 

0 .2 

0.2 20 Hum~n HMMh 

0.2 381 HumanKiallh 

0.2 I,HO HuiMIIHoallll 

0.2 2,100 HuiMIIHo ... 

0.2 150 HumanHeelth 

0.2 1,150 Hllmon HoaiUl 
0 .2 182 HumonH-
0 .2 152 HumanHeallh 

0.2 t,lSO HurnanH-
0.2 1.1 HumonHoallll 

0.4 I ,UO HumM-



Finol 
lbcomm•nded 

Ecological ... lool Final 
Clunup!Jtwl1or Ecological Cloanup 

SUffac•WtW Le..,.l1orSIM'fK• 
(ug/4 w .... 

tndlcetor Hazardou• 
CASNumbor SUbl .. nce Cion 

74411-38·2 AtMnoe 1no1111nlc 3e SlottWlS 

74411-311-3 Bortum IOOIIIOAI< 5,700 ECOTOX 

744o..t7-3 CNOmlum .....- 74 A'MlC 

7ut-a2·1 Lood '-90* uo Slole'MlS 

7431-Q7-6 Motcury lno!gonlc 0.030 Stolo'M:IS 

7782-41-2 Selenium lnoollonl< 71 Slolo'M;IS 

74-40.22-4 SMr lnonlonl< 1.ao Sloto'MlS 

744().6$.4 Zirle 1norvon1c S1 Sloto'M:IS 

81334-30·5 Olose4 -e&:!QG-81-S Gasoilllo -..m 

S41-7l-1 1,3-41ch1o<ol>tnron• s..ni-Volatlt :loa ecoTox 

Q0-12-IJ I· IIIOihyfnophlhalono s..ni-Vol- 1180 ECOTOX 

10~7-9 2,4-<llmolhylphonol Somi-Vollllle 3Q7 ECOTOX 

121-14-2 2.4-<linllololutno so.,;.vo1111o 307 ECOTOX 

tl-57-8 2 - Somi-Vololle 373 ECOTOX 

115-45-7 2-thytp- Somi-V- 4.020 ECOTOX 

10&-44-5 4-mtl~ytpt>onol Somi-Volodlt 1,830 ECOTOX 

83-32-g Acenaplllhono s..ni-Volallo 34 ~COT OX 

20 .. 11fl-8 Ace~jiiii~M s..ni-Volollo 107 SMS 

120.12-7 --· 5omi-Volotlo 2.81 ECOTOX 

56-S~ lion to(•,....,._• Somi-Volatlo o.va SMS 

~8 S.nzO(o)pyrwlo Bomi-Volttllo 0 .110 ECOTOX 

205-119-2 BoozO(b)lklorwnllloM SOmi-VOio41o 0187 SMS 

UNK-009 BonzO(b,-)lluononlhtno so.,;.volallt 0187 SMS 

191.:!4·2 lloflzow.II.Qporylono SOmi-VOiollo 0.012 SMS 

207-CI&-11 lloflto(\)Ckl .... - s..ni-Volallo 0.187 SMS 

as-a s-o Bon .... Add Som-Volotlo 2.850 ECOTOX 

a-74-e c.,. .... s..ni-IJI>Iotllo 21111 EC070X 

21U1·8 Ch......,. Somi-Vollllo 1,580 ECOTOX 

Sl-711-3 Olbtnr(o,h)anthrl .. no Somi-Volot.it 0 .003 SMS 

132-64·11 Olbonzof\mln Somi-Voltllt 288 ECOTOX 

206-44.0 ,.,.,.,.,_ Somi-Volatlt 4.10 ECOTOX 

IIS-7l-7 ,........ 5emi-V- 78 ECOTOX 

87-72-1 Hextchkltoeth~ne !lomi-VoJodlt NR 

111l-3JI.5 lnclooo 1,2,3-al pyn~no S&mi-Voltllo 0.01 SMS 

CRESOl.S34 Molhn>t>enol, P· , M- so.,;.vototlt 1,250 ECOTOX 

tt-2().3 Nophlholono Somi-Vototlo 87 EC070X 

85-01-11 -·- Bomi-Volttllo 22 ECOTOX 

120.00.0 ,_,. -.v..- 35 ECOTOX 

75-34-3 1, 1 -<llchloroo111tno VoltWO 2,100 ORNI. 

QS-8W 1 .2.4-tttmot~-.... Volllill NR 

Table4 
Final Cleanup Levels for Deep 1 Groundwater 

Port of Seattle Terminal 91 Cleanup AcUon Plan 
SeatUe, WA 

MOI1 PratactJv• 
Hum.n He1tU\ 

C5een~p lAvel for 

11AIIIonolo1or SeiKIIAg lhlo CUI.1or - Bu4o of FlnOIHunlanH_, ClunupL ... I1a< Deep 
FiMI CUI.(It not moo1 P<010<11wt .. ,. Gtoundweter 

0 .042 API ,.,_, MTCA Method II· 730-2 Moc1111oct lflgettlon o1 Ash 

55.300 APII'lollor MTCA -hod II· 730.1 -.rlngolllon o1 Ash 

104.000 AP1-IlTCA-hod B • 730-1- ,_...ne!Filll ......... -.....-ory- -
Morino cllronic;: N~~•lot"'l' 111f'Hhold 0.300 A'Mle ,..,.,.. Humon lit.., Cofts<lmptlon o[Qrgonlsml Only_ 

Morino cluonlc; regut81ory 111rKhold 27.8 API Fllhor MTCA MoiMd II· 730-1 -lnQutlon ofFisll 

1.100 APt Fllllor IITCA Method 8 • 730-1 Modilod lnQostlon of Filii 

5,000 A'Mle Fod .. l O!!lonolollllc Ehd c.'qllo 

$00 P-mR-IITCAMelhodA T-72().1 v-. 

100 Polnllo<HnR-IITCA Moll1od A TIIII072Q.1 Volues 

33.2 APII"IOIIorMTCA -hod 8· 730-1_1 __ o1FIIII 

3U AP1 Flollor IITCA Method 8 • 730-1 - lncmtion o1 Flsll 

238 API FlllloriiTCA Utthod B • 730-1 MocS*d ~l _ _,.,n or Flsll 

3.40 A'Mle F-.lliumMHtollh C<Nu....,uon of Oflllnlsml Only 

421 API FlsllorMTCA Utthodll · 730-1--a( Flsll 
8,770 AP1 FillloriiTCA-8 • 730-1 lolocllllod ~ofFish 
881 ,.,.IFIIhoriiTCA-11· 730-1- .._....,a( Fish 

20 A'Mle Fod0111 OI!IMollpttc ~ Clllllo 

-
11.000 API F11lloriiTCA -8 • 730-1- ~_o!Fistl 
0.011 A'MlCF-roiHumen_C_Q(Oni-OnJr 

o.ou API FlollerllTCA-8 • 730-2-~o1 Fish 

0.018 A'M:IC Foderol Hu"*' H- oiOigtnllniiOniJ 
0. 128 API FIIMr MTCA lololllod B • 730-2- 1110Mti0n o1 f'llll 

-
0.018 A'Mle Fodoroi--C-otOr;-.,.OnJY 

210.000 APIFIIIIoriiTCA-11· 730-1 -~ooi.Fisll 

0.021 API Fllher iiTCA Mtllloclll · 730-2 -~~of Filii 

o .o1a A'MlCF-"'IHu"'""- oiO!!ItllismsOnly 

0 .018 A'MlC Fodetolt1umtll Hotllh COftiUO'CIIIon 01 0!11-.. ()nly 

14.70 APt Filllor MTCA lololllod B • 730-1 - .-, ol Filii 
31.40 API-IITCA -8 · 730-1- '--o1Flsll 

1.170 APIFIIhorMTCA-8 ·730-1-~o!Flsll 

2.27 AP1 F1s11or IITCA MoUIOd B • 7J0.2- logo- o1 Filii 

o .o1a A'Mle Fedotol Humon H-C-fYIII(Ion or O!!lontoms Only 

-
2.110 AP1 FlllloiMTCAMothod II· 730-1 Modllect~ullon o!Fis/1 

-
1,110 AP11'lshor IITCA- B • 730-1--o1 As11 
23,000 API Filllor llTCA Method B • 730-1 -·no- of Filii 
a.u APII'lollor MTCA Method 8 • 7S0.1 Modlftocl -ion ofAoh 

A .. o 
a.ckgraund 

Conuntrltion 
Gro\llftdwMer 1or Finoii'S Deep 

POL' on....-.' Gro-- a.o4111orFlo>oii'S .. , IUOill CUI.'I<OCIILI CUI. 

0 .2 4.71 4.7 .IIJCIIO""'"" 
0 .5 1,700 EcoloOieal 
0 .5 7.31 74 EcoloOICII 
1 2.47 u e-

0.02 0.01 o.u ~~icot 
0.5 2U Humen Healttl 

0.2 1.1 Ecoloellcol 

4 38,3 II ECDioOicol 

250 soo --250 100 --1 U.2 HumanHNih 

0.01 ~1.1 HumanHulth 

1 HI Human Haith 
1 :u Humon-

0.01 lU Etoloolcol 
1 4.020 E.cologlc:ol 

1 111 liu"**~OIIh 

0.01 20 HumM-

0.61 10.7 Ecoloolclll 
0.01 2.7 E~_ 

0.01 I ,OJ --0.01 0.01 Hl!fmMli He.lll 

0.01 0.02 Hu-HNitll 

0.01 o.u Hu....,Hullh 

0.01 0.01 Ecoloellcal 
0.01 0.02 HuononHUitlo 

1 2,160 Ecoloellcol 
I 1.0 HumMHOollll 

0.01 0.02 HumtnHNIIh 

0.01 0.01 PQL 

0 .01 14.7 H<tmanHM!Ih 
0 .01 4 .1 Ecologlcol 

0.01 71 Ecologlcol 

1 u Hutnllll-
0.01 8.01 EooloOiclll 

1 1,210 Ecol"ff_lclll 

0.01 17 Ecologlctl 

0,0 1 u !CCIIoQicll 
0.0 1 31 ECOIOCiicOI 
0.2 uoo EcoloQicol 
0.2 loU ltumtnHoolth 

Pogo 1 ol2 



CAS N""'bor 

1~11-7 

07-414-1 

7143-2 

104-51-1 

10&-10-7 

75-00-3 

1511-St-2 

10~14 

ae-a:z-e 
103-U-1 

1 3~8 

M.o&-3 
100-a-3 

75-01-4 

1330-20-7 

Table4 
Final Cleanup Levels for Deep' Groundwat8r 

Port of Seattle Terminal 91 Cleanup Action Plan 
Seattle, WA 

FIIIOI 
Recomm.ndld 

Ecotoglcal BaalS o1 AMI 
CIHAUP Lawl10f' E~Cianup 

surtac•W ... r Lev.t fo. Swt•• 11&1-lor S.IKIItlo lhlo CUI. fot 
(ugiL) w- AMI CUI. (II' ftOt mOll prot.cU .. I 

lnc:llcetot Hadldoua 
Sublltanca Clolu 

1.4-diCIIIOI'Obonzono Voi•Uit NR 

AOitOM VOiolllo NR 

Benzene Volollo NR 

Bul~nt..,o.n- Vol olio NR 

C-nz- VOla lilt NR 

Clllon>ttno no V<>lello 230,000 USGS 

Cl$-1 ,2-<llchlon>elh.,.. Volollo 11,800 USGS 

Elllylbonz"'o VOl olio NR 

Cumene Volttllo NR 
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ITEM 

Construction Costs 
1. Mobilization/demobilization 
2. Excavate clean overburden 
3. Excavate TPH-impacted soil 
4. Water management 
5. Offsite soil disposal 

a) Disposal as solid waste (TPH only) 
6. Backfill excavated area with clean soil 

a) With excavated "clean soil" 
a) With imported clean soil 

7 Replace cap 
a) Remove existing asphalt 
b) New asphalt paving 

8. Well decommissioning 

S94800216R_ 1239_ T5·6 

Table 5 
Construction Costs 

SMWU-30 - limited Excavation of LNAPL Source Areas 
Port of Seattle Terminal91 Cleanup Action Plan 

Seattle, Washington 

Construction Costs 
UNIT COST UNITS QUANTITY 

low high low high 

$ 10,000 $ 15,000 LS 1 I 
$ 5 $ 7 ton 1,000 1,300 
$ 5 $ 7 ton 1,500 1,900 
$ 15,000 $ 20,000 LS 1 1 

$ 35 $ 40 ton 1,500 1,900 

$ 10 $ 12 ton 1,000 1,300 
$ 26 $ 30 ton 1,650 2,100 

$ 0.65 s 0.75 SF 4,350 5,400 
$ 2.00 $ 2.25 SF 4,350 5,400 
$ 400 $ 500 EA 3 3 

Subtotal 
Sales Tax on Materials (9"/o) 

Engineering and Pennitting (10%) 
Construction Cost Contingency (20%' 

Total Estimated Capital Costs 
Avenge Capital Cost 

PES Environmental, Inc. 

COST 
low high 

$ 10,000 $ 15,000 
$ 5,000 $ 9,100 
$ 7,500 $ 13,300 
$ 15,000 $ 20,000 

$ 52,500 $ 76,000 

$ 10,000 $ 15,600 
$ 42,900 $ 63,000 

$ 2,828 s 4,050 
$ 8,700 $ 12,150 
$ 1,200 $ 1,500 

$ 155,600 $ 229,700 
$ 9,300 $ 13,800 
$ 15,600 s 23,000 
$ 31 ,100 $ 45,900 

s 210,000 s 310,000 
s 260,000 

Page 1 of 1 



Table 6 
Construction and Operation and Maintenance Costs 

Alternative 4 ·Containment, Subsurface Structure Removal, and Enhanced LNAPL Recovery 
Port of Seattle Terminal 91 Cleanup Action Plan, Seattle, Washington 

Construction Cosa 
ITEM UNIT COST UNITS QUANTITY COST 

low high low high low high 
~onsm.elion Cc.b 

I. Mobil ization/demobilizalion $ 70,000 $ 80,000 LS I I s 70,000 s 80,000 
2. Remove existing asphah pavin! $ 0.65 s 0.15 SF 135,000 13S,OOO $ 88,000 $ 101,000 
3. E><cavate existing sub baS< s 3.00 $ s.oo ton 9,400 11,150 $ 28,000 s S9,000 
4. Dcmoli$h, decontaminate and haul out all 

existing subsurface slf\leturet s S20,000 $ 1, 100,000 LS 1 I $ 520,000 $ 1,100,000 
5. Excavate highly contaminated soils. incl backftl s 31 $ 40 ton 250 500 s 1,150 $ 20,000 
6. Dispose toigbty contaminated soil• 

a) Disposal as solid waste (TPH-only, low level PCB $ 38 $ 43 ton ISO 300 $ 5,100 $ 12,900 
b) Disposal as TSCA Waste (PCB >SO ppm; $ 21S $ 240 ton so 100 $ 10,7SO s 24,000 
c) Contained-out waste (e.g .. FOOI-FOOs; $ 58 $ 64 ton so tOO s 2,900 s 6,400 

7. E><cavole working trench for wall installatioo s 3 $ 5 ton 3,900 4,900 s 12,000 s 2S,OOO 
8. Sluny wall inllollooiot $ 5 $ 10 SF 31,000 3t,OOO s ISS,OOO $ 310,000 
9. Stockpile, replace, and COOl pact crench spoih s 5 $ 7 ton 3,900 4,900 $ 20,000 $ 34,000 
10. Install enhanced LNAPL recovery trenehe, $ 65,000 $ 120,000 LS I I $ 6S,OOO $ 120,000 
II . Install new asphalt pavin! 

a) Stockpile, replace, and eompaet clean sub basi $ 5 $ 7 ton 9,400 11 ,800 $ 47,000 $ 83,000 
b) Install new asphalt paviR! $ 2.00 $ 2.25 SF 13S,OOO 135,000 $ 270,000 $ 304,000 

12. Site drainage improvement! s 25,000 $ 50,000 LS I 1 $ 25,000 s 50,000 
13. Decommission and replace select monitoring well: s 5,000 $ 8,000 EA 16 16 $ 80,000 $ 128,000 
14. Ovcrsiglrt durinn conslnlctionleonslnlction rcDOI1 $ soooo $ 7S 000 LS 1 I $ so.ooo s 7S 000 

Subtotal $ 1,407, 100 $ 2,457,300 
Sales Tax on Materials (9% $ 127,000 s 221,000 

Engineering and Pamining (10%, s 141,000 $ 246,000 
<A<Istruction Cost Conring~_ClO% $ 281000 $ 491 000 

Total Esri ... ted Capilat Cosb $ 1,960000 s 3420000 
Averare Capittl c .. t S 2,690 000 

Operation and Maintenance Cosb 
Eslimated Annual C..r 

Activity tow hi&h 
I. Annual asphalt paving inspeelion and maintenane< s 7,000 $ 13,000 
2. Monlhty LNAPL recovery (years 1-2: $ 2S,OOO $ 3S,OOO 
3. Bimontllly LNAPL recovery (years 3·5 $ 1~.ooo $ 20,000 
~ - Quanerly LNAPL recovery (yean 5-10' $ 10,000 $ 15,000 
5. LNAPL monitoring 1111d passive m:overy outside expanded recovery syslell $ 6,000 $ 12,000 
6. Compliance groundwater monitorillf $ 15,000 $ 2S,OOO 
7. Annual reportins (inspections, LNAPL recovery and monitoring. groundwater monitorint $ 20000 $ 25 000 

$ 98,000 $ 145,000 

Subtotal 
O&M Cost Contingency (I 0% 

Total Estimated O&M Cos 
OTAL ESTIMATED PRESENT WORTH COST 

1 PW • present worth, calculated assuming a ~%discount rate 
using the ave1111e IIMUII Cost and years ol 

ft>-tion indicated in the following fonnula where A • averqc annual COSI 

i • discount rate 
n • number of years of operation 

[All total costs arc in 2009 dollars and rounded to nearest $10 000. 

lludiuO&MCOH 

PW' 
(30 Years) 

$ 1~4.000 

s ~6.000 
$ 43,000 
$ 42,000 
$ 138,000 
$ 307,000 
$ 346000 

$ 1,086,000 
$ 108,600 
s I 190000 
s 3,180,000 
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For areas Shown as Tank Farm Affected Area ("TFAAj that are outside the Tank Fann Lease Parcel, the TFAA lndudes ooty SOil and 
ground water below the water table. Soli above the water table (and outside the Tank Farm Lease Parcel) is outside the TFAA. 

Note: 
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Explanation 
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Tank Farm Affected Area 
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Explanation 

--- Bulkhead 
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Legend 

• 
.. 

Shallow SPOC Well W~h At Least 
One Exceedance of Final FS CUL 

Shallow Well Without 
E.xceede.noes of Final FS CULs 

A SWMU 30 Location 

r--~ AOC 11 Boundary 

F"libllity Study (FS) 

Clean~ l.wal (CUL) 

Saa Table 7·3 tor a list ol Final FS CULs. 

Modej Totlc Conlrol Ad (MTCA) 

Slandard Point ol Coq>tlanco (SPOC) 
as defined In MTCA WAC 173-340-720(8)(b) 

Shelow wells arv screoned at a ma>Umum 
clopt~ ol2t laet below ground surface. 

Solid Wa~~te Managmonl Un~ (SWMU) 

A1911 of Concom (AOC) 

The tank farm is sheWn tor i ll&lnlllve 
purposes only. The ebov.ground 
portions of llle tank farm were 
demolished and paved In 200.'i. 

M.p Relerenoo: PIONEER Teclulofogies Corporation, 
AugUit20011. 

.. 

PES Environmental, Inc. 
Engineering & Environmental Services 

Shallow SPOC Walls With At Least OM Exceedanca of Final F8 CUL 
Pon of Seattle Terminal 91 
Seattla, Washinglon 

FIGURE 
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Deep SPOC Well With At Least 
One Exceedance ol Final FS CUL 

Deep Well Without 
Exceedances of Final FS CULs 

0 Background Well Locations 

A SWMU 30 Location 

r::.] AOC I I Boundary 

Notos; 

FeasitlK!Iy Study (FS) 

Cleanup L"""'l (CULl 

See Tablo 7-4 lot a I lsi ol Final FS CUL.s. 

Model Toxic Conlrnl Act (MTCA) 

SlandaRJ Point cl ~lienee (SPOC) 
ao de11ned In MTCA WAC 173-340.720(9)(b) 

0e.1p wells oro $C<eened al a maximum 
depth o1 eo teet belOW grnund surfeoo. 

Sotid WMie ~ Uni1 (SWIAU) 

Alea ol Conc:em (AOC) 

ThG tank lam'lla ehOwn tor IDU81tallve 
purpooae only. The ·lbove-gro..,d 
portions of !he tank !arm ..,.,. 
demoliShed ~paved In 2005. 

0 12& tfiO !.oofNfl 

--~-====:::::::1 
Map Rolemnco: PIONEER Technologies Corporation. 
Aug<et 2006. 
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PES Environmental, Inc. 
Engineering & Environmental Services 

O..p SPOC Wells WithAl L.Mtt One Exceed•nc:e of Final FS CUL 
Port ol Seattle Terminal 91 
Seanle, Washington 
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Explanation 

--- Bulkhead 

-··- Tank Farm Lease 
Parcel Boundary 

--- AOC 11 Boundary 

- ·- ·- Abandoned Petroleum 
Product Line 
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PL In Subsurface 
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CP-GP04-$- Decommissioned 
Monitoring Well Location 
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DG·701!D DG1 Phase I, II and m 
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Location 
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fiactlonandtotaiTPH 
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Monitoring well with 
measurable LNAPL In 2008 
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exceeds an RSSL 
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ExhibitB 

Site Diagram ofPort of Seattle Terminal91 Facility 



I 

Note: For areas sl'lown as Tanl< Fann Affected ma ("TfM j dlat all! outside ttw Tanlc Farm lease Patcel, the TFAA indudes onlY soli and g~ waw below tM watEr mtl/.e. Soil above the 
wat« tab~ (and outsldo the Tant: Farm Lease Parwl} is outslcfe the· TFAA. 

~N 
0 700fftt 

Explanation 

Tank fao'l'l Affected Areit 

St.lbmerged Land 

Port of Seattle Terminal 91 Fadlity 
2001 W. Garfietd St., Seattle, WA 98119 

Tht ~on• of an ftatwH.,. illppi'Oxlmaa. 

~ Port of Seattle Property UmitS 

- Tank Fa.rm lease Parcel 



Exhibit C 

Releases Requiring Corrective Action 

Revised 4/5/12 



Terminal 91 Site- Known Discrete Units of Contamination 

Discrete Units to Be Addressed During Redevelopment (Section VII.C.l.a) 
SWMU, AOC, or Description Status 

Other Area 
A. I. AOC2 USTs and UST Releases on Incomplete; plan to follow 

Terminal 91 Premises- Tanks up during redevelopment 
A-G work 

Discrete Units to Be Addressed under Work Plans and Schedules (Section 
VII.C.l.b) 

SWMU, AOC, or Description Status 
Other Area 

B.l. SWMU 32 Oil Blending Station Complete; Ecology letter 
4/20/ 05 

B.2. SWMU33 Solid Waste Yard Complete; Ecology letter 
4/20/ 05 

B.3. SWMU 35 Storage Area Outside Building Complete; Ecology letter 
W-47 4/ 20/ 05 

B.4. SWMU36 Storage Inside Building W -47 Complete; Ecology letter 
4/ 20/ 05 

B.S. SWMU37 Car Wash Station Complete; Ecology letter 
4/ 20/ 05 

B.6. SWMU 38 Paint and Motor Oil Waste Complete; Ecology letter 
Building C-1 54 4/ 20/ 05 

B.7. SWMU 39 Paint Filter Waste Storage Area Complete; Ecology letter 
4/20/ 05 

B.8. SWMU 40 Short Fill Complete after restrictive 
covenant; Ecology letter 
4/20/05 

B.9. SWMU43 Berth Stations and Valve Complete; Ecology letter 
Vaults 4/ 20/ 05 

B.10. SWMU 44 Waste Oil Storage Shed Cornplete;.Ecology letter 
4/ 20/05 

B.ll. SWMU 45 Storm Drain at North End of Complete; Ecology letter 
Terminal 91 4/20/05 

B.12. SWMU46 Two Storm Drains at Center of Complete; Ecology letter 
Terminal91 4/20/ 05 

B.13. SWMU 47 Abandoned Oil/Water Complete; Ecology letter 
Separator 4/ 20/05 

B.14. SWMU48 Transfer Piping Complete; Ecology letter 
4/ 20/05 



B.15. AOC2 USTs and UST Releases on Complete; Ecology letter 
Terminal 91 Premises-Tanks 4120105 
Hand I 

B.16. AOC2 USTs and UST Releases on Complete; Ecology letter 
Terminal 91 Premises-Tank 1 4120105 

B.17. AOC2 USTs and UST Releases on Complete; Ecology letter 
Terrninal91 Premises-Tank K 4120105 

B.18. AOC2 USTs and UST Releases on Complete; Ecology letter 

' Terminal 91 Premises-Tank T 11/16111 
B.19. AOC2 USTs and UST Releases on Complete; Ecology letter 

Terminal91 Premises-Tank Z 4120105 
B.20. AOC4 Leaking Motor Complete; Ecology letter 

4120105 
B.21. AOC5 PCB Transformer Pad Complete; Ecology letter 

4120/05 
B.22. AOC 7--Pier 90 Area Concrete Aprons Complete; Ecology letter 

11116111 

AOC 7--Pier 91 Area Concrete Aprons (see also Incomplete; Ecology letter 
1991 Soil Investigation for Pier 11 I 16 I 11. Within eighteen 
91 Chill Facility) months of this Order's 

. effective date, the Port will 
either: 
(1) submit a work plan for 
proposed remedial action 
with a proposed date for 
completion; (2) request 
confirmation that no further 
action is required: or (3) 
perform the remedial work 
pursuant to the requirements 
of Section VII.C.l.a. of this 
Order. 

B.23. AOC16 Inactive Transformers Complete; Ecology letter 
4120/05 

B.24. Other Area (from 1990 PNO Pipeline Break Complete after restrictive 
Baseline Report) South of Building T-38, Pier 91 covenant; Ecology letter 

4120/05 
B.25. Other Area (from 1991 PNO Pipeline Break at Complete; Ecology letter 

Baseline Report) South End of Pier 91 4120/05 
B.26. Other Area (from 1994 Transformer Pad Complete; Ecology letter 

Baseline Report) 4120/05 
B.27. Other Area (from 1994 DAS Building Site Complete; Ecology letter 

Baseline Report) Investigation 4/20/05 



B.28. Other Area (from 1991 Soil Investigation for Pier Complete; Ecology letter 
Baseline Report)--Pier 91 Chill Facility--Pier 90 Area 11/16/11 
90 Area (see also AOC 7) 

B.29. Other Area (from 1996 PNO Pipeline Alignment Complete; Ecology letter 
Baseline R~_ort) Soil Remediation, Pier 90 11/16/ 11 

B.30. Other Area (from 1996 PNO Pipeline Break, Pier Incomplete; Ecology letter 
Baseline Report) 91 11/16/11. Within eighteen 

months of this Order's 
effective date, the Port will 
either: 
(1) submit a work plan for 
proposed remedial action 
with a proposed date for 
completion; (2) request 
confumation that no further 

- action is required: or (3) 
perform the remedial work 
pursuant to the requirements 
of Section Vll.C.l.a. of this 
Order. 

B.31. Other Area (from 1994 DAS Utility Trench Complete; Ecology letter 
Baseline Report) Investigation 11 / 16/ 11 

B.32. Other Area 1999 PNO Pipeline Release on Complete; Ecology email 
(Independent Cleanup) Pier 90 3/ 16/ 12 

B.33. Other Area Pier 91 Pipeline Incomplete; Ecology letter 
(Independent Cleanup) Decommissioning and Historic 11 / 16/ 11. Within eighteen 

Pipeline Rdeases in the months of this Order's 
Vicinity of the Carnitech effective date, the Port will 
Building either: 

(1) submit a work plan for 
proposed remedial action 
with a proposed date for 
completion; (2) request 
confirmation that no further 
action is required: or (3) 
perform the remedial work 
pursuant to the requirements 
of Section VII.C.l.a. of this 
Order. 



B.34. Other Area Pier 91 Pipeline Incomplete; Ecology letter 
(Independent Cleanup) Decommissioning and Historic 11/16/11. Within eighteen 

Pipeline Releases in the months of this Order's 
Vicinity of the Cruise Ship effective date, the Port will 
Terminal either: 

(1) submit a work plan for 
proposed remedial action 
with a proposed date for 
completion; (2) request 
confirmation that no further 
action is required: or (3) 
perform the remedial work 
pursuant to the requirements 
of Section VII.C.l .a. of this 
Order. 

B.35. Other Area Pier 91 Historic Pipeline Areas B & C--Complete; 
(Independent Cleanup) Releases Ecology emails 2/3/12 and 

3/16/12 

Area D--Investigative work 
ongoing per December 2009 
work plan as modified by 
subsequent communications 
between Port and Ecology. 

B.36. ·Other Area Building 136 Investigative work ongoing 
(Brown fields per December 2009 work 
Investigation) plan as modified by 

subsequent communications 
between Port and &olo.I!:Y. 

B.37. Other Area Locomotive Fueling Area Investigative work ong01ng 
(Brown fields per December 2009 work 
Investigation) plan as modified by 

subsequent communications 
between Port and Ecolo.I!:Y. 

B.38. Other Area Incinerator UST Area Within eighteen months of 
(Brown fields this Order's effective date, 
lnves tigation) the Port will either: 

(1) submit a work plan for 
proposed remedial action 
with a proposed date for 
completion; (2) request 
confirmation that no further 
action is required: or (3) 
perform the remedial work 
pursuant to the requirements 
of Section VII. C.1 . a. of this 
Order. 



B.39. Tank Farm Affected Stormwater Sump Bottom Complete; Ecology letter 
Area Interim Action Filling Interim Remedial 12/7/11 

Action 

Discrete Units Addressed under the Contamination Contingency Plan 
SWMU, AOC, or Description Status 

Other Area 
C.l. [intentionally [intentionally blank] [intentionally blank] 

blank] 
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Introduction 

The Washington State Department of Ecology (Ecology) developed this Public Participation 
Plan (PPP) pursuant to the Model Toxics Control Act (MTCA). The purpose of the 
participation plan is to promote meaningful community involvement for cleanup at Port of 
Seattle Terminal91. The Site is located at the north end of Elliott Bay at 2001 West Garfield 
Street in Seattle, Washington. The public comment period is for public review of the new 
Agreed Order, which implements the Cleanup Action Plan for the Tank Farm Affected Area of 
the Site and contains provisions for addressing cleanup of other areas of the Site. 

Based on Ecology's MTCA regulations (Washington Administrative Code (WAC) 173-340-600 
public participation), this plan: 
• Outlines the tools and methods that Ecology uses to inform the public about Site activities. 
• Identifies opportunities for the community to get involved. 
• Addresses potential community concerns regarding the cleanup. 
• Defines public participation activities that will take place as a part of the cleanup process. 

Ecology is committed to an open dialogue with the community to ensure that interested parties 
can receive information as well as provide input during the decision-making process. 

Ecology and Port of Seattle negotiated a legal agreement called an Agreed Order (No. DE 8938) 
that formally describes their working relationship and outlines the scope of work. The Port will 
continue to clean up the Site. 
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Steps in the Cleanup Process 

The MTCA rules detail each step in the cleanup process to ensure that cleanups are thorough and 
protect human health and the environment. The chart below defines these steps and how they 
apply to the project site. Legal documents such as "Agreed Orders'' or "Consent Decrees" 
further define some of the steps and associated time frames. 

1. Site Discovery and Initial Investigation: Sites may be discovered in a variety of ways 
including reports from the owner, an employee, or concerned citizens. Following discovery, an 
initial investigation is conducted to determine whether or not a site warrants further 
investigation. 

2. Site Hazard Assessment and Hazard Ranking: An assessment is conducted to confirm the 
presence of hazardous substances and determine the relative threat the site poses to human health 
and the environment. Sites then are ranked from I (highest) to 5 (lowest). 

Port of Seattle Terminal 91 is listed on the state's Hazardous Sites List with a rank 
of 1; primarily due to the potential to contaminate Puget Sound. 

3. Remedial Investigation (RI): A Remedial Investigation is a study to define the nature, 
extent, and magnitude of contamination at a site. Before a remedial investigation can be 
conducted, a detailed workplan must be prepared that describes how the investigation work will 
be done. 

4. Feasibility Study: The Feasibility Study takes the information from the Remedial 
Investigation and identifies and analyzes the cleanup alternatives available. As with the 
Remedial Investigation, a workplan will be prepared which describes how the study will be done. 

5. Cleanup Action Plan (CAP): A Cleanup Action Plan is developed using information 
gathered in the Remedial Investigation and Feasibility Study. The plan specifies cleanup 
standards and identifies cleanup methods. It will also describe the steps to be taken, including 
additional environmental monitoring required during and after the cleanup. Finally it will 
describe the schedule for cleanup activities. 

6. Cleanup: Implementation of the Cleanup Action Plan includes pre-design, design, 
construction, operations, and compliance monitoring. 

Port of Seattle Terminal 91 is currently at tbe beginning of tbis ·phase of the cleanup 
process. 
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Time line of Technical and Public Involvement Activities 

··. Public Participation/ 
Schedule Technical Activity .. l Communications Activity 

November 1997 Pier 91 Treatment and Storage • Fact sheet mailed- week of November 5th. 
Facility Permit Modification and • Public notice -November 5th. 
Terrninal91 Tank Farm Site Agreed • Public comment period- draft PPP, Agreed 
Order for Remedial Investigation and Order, and permit modification November 5 
Feasibility Study. through December 19, 1997. 

January 1998 Finalize Pier 91 Treatment and • Reviewed and evaluated public comments. 
Storage Facility Permit Modification • Prepared responsiveness summary . 
and Terminal91 Tank Farm Site • Prepared final PPP . 
1998 Agreed Order for RI/FS. 

March-July 2005 Terminal 91 Tank Farm Demolition • Provided written notification to Ecology Site 
Independent Interim Remedial Register, and Seattle and King County Public 
Action. Health Departments (January I 0, 2005). 

• Provided written notification to Seattle 
Department of Planning and Development 
(February 9, 2005). 

• Provided written notification to potentially 
liable persons (January 4, 2005). 

• Posted a sign at the location visible to the 
general public indicating what cleanup 
actions were being conducted and 
identifying a person to contact for more 
information. 

February 2010 Complete negotiations for second • Prepared fmal draft PPP. 
(20 I 0) Agreed Order for Terminal • Published notice in Site Register . 
91(incorporating areas ofTerminal • Public notice of Agreed Order . 
91 facility outside ofthe Tank Farm 
Affected Area). 

January 2012 Complete negotiations for third • Prepared updated PPP 
(2012) Agreed Order for Terminal • Published notice in Site Register 
91 (incorporating the selected • Public Notice of Agreed Order 
cleanup action, and including 
compliance monitoring activities). 

2010 through mid- Prepare Engineering Design report • Publish notice in Site Register. 
2013 including plans, specifications, 

compliance monitoring plan, and 
operations and maintenance plan. 

Mid-2013 through Cleanup Action construction. • Publish notice in Site Register. 
mid-2014 

Starting in 2014 Long-term operations, maintenance, 
and monitoring. 
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Five years Periodic review. • Public Comment Period. 
following 

completion of 
cleanup action 
construction 

Site History 

There have been various owners and companies of the Port of Seattle Terminal 91 (T91) Complex 
throughout its history. From the late 1800s through 1920, owners ofthe T91 Complex included 
various railroads, land development companies, and private individuals. 

The Great Northern Railroad began to develop the area in the early 1900s by filling in the area 
between Magnolia Bluff and Queen Anne Hill. Fill material was added to the area through 1920. 
A tank fann was present at the four-acre Tank Farm Lease Parcel (Lease Parcel) portion of the 
Terminal, and that tank farm was for a time (beginning in 1980) used as a permitted dangerous 
waste treatment and storage facility (TSD). Constructed in the 1920s, it operated partially or 
fully as a fuel storage facility during the late 1920s through the time it was demolished in 2005. 

Another former tank farm historically was located in the area southwest of the Lease Parcel. 
Historical documents for Terminal91 showed this tank farm consisted of nine tanks containing 
gasoline and oil, and that it was in existence from approximately 1927 to 1942. 

The U.S. Navy acquired the entire T91 Complex in 1942 through condemnation and operated the 
tank farm on the Lease Parcel until 1972. During the Navy's possession of the T91 Complex, the 
Lease Parcel was used primarily as a fuel and lubricating oil transfer station. The Navy began 
leasing T91 back to Port of Seattle (the Port) in 1972 and deeded it to the Port in 197 6. 

Chemical Processors, Inc. (Chempro), a predecessor of Burlington Environmental Inc. (BEl) 
and Philip Services Corporation (PSC), subleased the Lease Parcel from the Port when the Port 
leased it back from the Navy. The main activities conducted by Chempro and its successors were 
waste oil recovery and wastewater treatment. Typical waste streams included oil and coolant 
emulsions, industrial wastewater, and industrial waste sludge. Bilge and ballast waters were 
primarily received from ships and transferred to the Lease Par~el via pipeline. Other wastes and 
wastewater were received via tankers or in drums. 

Chempro notified the U.S. Environmental Protection Agency (EPA) of its dangerous waste 
activities at the Lease Parcel on November 14, 1980, and federal permitting requirements became 
effective November 19, 1980 for its waste management operations. BEl and the Port (as operator 
and owner, respectively) were issued a Part B Resource Conservation and Recovery Act 
(RCRA) permit effective August 22, 1992 for the continued operation of a permitted dangerous 
waste management facility at the Lease Parcel. In September 1995, BEl ceased operations at the 
Lease Parcel and terminated its lease with the Port. BEl subsequently performed aboveground 
closure activities of all permit-related facility equipment, secondary containment, and treatment 
units pursuant to an Ecology-approved closure plan. The closure activities performed under this 
plan were approved by Ecology in October 2003 . A Part B RCRA permit remains in effect for 
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the Site; howev.er, it has been modified over time so that it now permits only corrective action 
activities. Dangerous waste storage or treatment activities, for example, are no longer authorized. 

From about 1974 through 1995, Chempro and its successors also sublet a portion ofthe Lease 
Parcel to Pacific Northern Oil Corporation (PNO) for storage of non-regulated bunker oil and 
other fuel products. PNO used aboveground and underground piping systems at the Site to 
transfer bunker oil and fuels in the Lease Parcel and other areas of the Terminal 91 Complex. This 
included blending and storage of marine boiler fuel , diesel, and other petroleum products. 

PNO entered a new lease for the entire Lease Parcel to continue operations of the bunker oil, lube 
oil, and fuels product storage and blending facility after PSC's above closure action. PNO 
terminated its lease with the Port in 1999 and discontinued its fuel product and blending 
operations at the Site. Subsequently, the Port entered into an agreement with Fuel and Marine 
Marketing (F AMM), and that entity conducted bunker oil and fuel product storage, blending and 
marketing operations at the Site until early 2003, when FAMM terminated its lease of the facility. 
FAMM also subleased the lube-oil portion ofthe operation to Rainier Petroleum in order to 
operate tankage at the tank farm until August 2003. Delta Western was hired to provide 
terminating operations during this period, and, after August 2003, monitored the facility in 
caretaker status. 

The tank farm remained idle after 2003. The Port decided to remove the remaining aboveground 
equipment to reduce risks of hazardous substance releases. In the spring of 2005, the Port 
initiated product removal and demolition activities, including paving of the Lease Parcel, as part 
of an independent interim remedial action. That interim action was completed in the summer of 
2005. 
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Port of Seattle Terminal 91 Site Map 

----1 ~..-

2.0 Chemicals of Concern 

Port or Seattfe Tennlnat 91 Facility 
ZOOl W. Galfk!d St., Seattle. WA. 98119 

Historically, chemicals of concern at the Lease Parcel include petroleum products, which are 
considered hazardous substances under MTCA, as well as volatile organic compounds, semi
volatile organic compounds (including polycyclic aromatic hydrocarbons), metals, and 
polychlorinated biphenyls. These substances were released to soil and groundwater primarily 
from aboveground storage tanks, fuel distribution piping systems, and other activities associated 
with historical operations at the Site. These activities included storage of petroleum products 
and treatment and storage of dangerous waste. Results from soil and groundwater investigations 
and monitoring performed over the past twenty years have been submitted to Ecology. 
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3.0 Public Participation Activities and Responsibility 

The purpose of this Public Participation Plan is to promote public understanding and 
participation in the cleanup process for this site. This section addresses how Ecology will keep 
the public informed about site activity and provide opportunity for being involved in the cleanup. 

Ecology will continue to use a variety of tools to facilitate public participation in the planning 
and cleanup of this site. These tools are: formal comment periods and responsiveness 
summaries, fact sheets, public meeting (if required), information repositories, site register, and 
web tools including a web-based events calendar. Ecology will consider and implement 
constructive input provided by the community whenever possible. 

Ecology urges the public to become involved in the remedial action process. Information will be 
provided regularly to allow several opportunities to review materials and submit comments. This 
plan is intended to be a flexible working document that will be updated as community concerns 
emerge and/or more information becomes available during the cleanup process. To arrange for a 
briefing with project staff, ask questions, or provide comments on the plan or other aspects of the 
cleanup, please contact one of the persons listed below. This public participation plan will be a 
working document as the project progresses. 

For technical questions, please contact: 

Galen Tritt, Site Manager 
Washington State Department of Ecology 
Bellingham Field Office 
1440 1Oth Street, Suite 102 
Bellingham, W A 98225-7028 
Phone: (360) 715-5232 
E-mail: galen.tritt@ecy.wa.gov 

For Community Involvement questions for Port of Seattle, please contact: 

Rosie Courtney 
Port of Seattle-Community Relations, Public Affairs 
P.O. Box 1209 
Seattle, W A 981 II 
Phone: (206) 787-3414 
E-mail: courtney .r@portseattle.org 
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Goal of this Public Participation Plan 

MTCA states that public participation plans are intended to encourage coordinated and effective 
public involvement tailored to the public's needs at a particular facility. The goals of this plan 
are to: 
• Identify people and organizations with an interest or potential interest in the Site. 
• Identify community concerns related to the Cleanup and ways to address those concerns. 
• Promote public understanding of the proposed Agreed Order process and findings. 
• Encourage communication and collaboration among Ecology, the Port, and the community. 
• Meet public participation requirements under MTCA and the Dangerous Waste Regulations 

(WAC 173-340-530(6), WAC 173-340-600, and WAC 173-303-840). 

Roles and Responsibilities 

• Ecology maintains overall responsibility and approval authority for the activities outlined in this 
plan in accordance with MTCA requirements. 

• Ecology conducts public comment periods as required by MTCA. Activities performed during 
the public comment periods include: 
• Receiving comments. 
• Making decisions. 
• Preparing responsiveness summaries, if necessary. 

Public Outreach Activities 

• A 45-day public comment period will be scheduled for the proposed Agreed Order and 
Resource Conservation and Recovery Act ("RCRA")/Dangerous Waste Permit modification. 

• A formal public notice for the comment period will include: 
• A fact sheet distributed to the affected community and surrounding areas. 
• A notice placed in the Seattle Times and the Queen Anne/Magnolia News. 
• A notice published in Ecology's Site Register and Public Involvement Calendar. 
• All public documents available on Ecology's website for public review. 
• A public meeting held if ten or more people request a meeting during the public comment 

period. 

Formal Public Comment Period 

Comment periods are the primary method Ecology uses to get feedback from the public on 
proposed cleanup decisions, which Ecology presents as draft documents. Comment periods 
usually last for a minimum of30 days and are required during the investigation and cleanup 
process before final decisions are made. 

During a comment period, the public can comment in writing. Oral comments are taken if a 
public hearing is held. After formal comment periods, Ecology reviews all comments received 
and may respond in a document called a Responsiveness Summary. 

10 



Ecology will consider changes or revisions to draft documents based on input from the public. 
If significant changes are made, a second comment period may be held. If no significant 
changes are made, the draft document(s) will be finalized. 

Public Meetings and Hearings 

Public meetings may be held during the cleanup process. Ecology may also offer public 
meetings for actions of particular interest to the community. Also, if ten or more people request 
a public meeting or hearing during the comment period, Ecology will hold a public meeting for 
the purpose of taking oral comments on draft documents. 

Information Repositories 

Information repositories are convenient places where the public can go to read and review site 
information. The information repositories are often at libraries or community sites to which the 
public has access. During the comment period, the public comment documents will be available for 
review at each repository listed below. These documents will remain at the repositories for the entire 
duration of the comment period. The entire site file is available for review at Ecology's Northwest 
Regional Office by appointment. For special accommodation or translation assistance, please contact 
Galen Tritt at (360) 715-5232. Persons with hearing loss, call 711 for Washington Relay Service. 
Persons with speech disability call (877) 833-6341. 

Seattle Public Library-Central 
1000 Fourth Avenue 
Seattle, W A 981 04 
(206) 386-4636 

Port of Seattle-Pier 69 
2711 Alaskan Way 
Seattle, W A 98121 
(206) 787-3414 
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Seattle Public Library-Magnolia 
Branch 
2801 34th Avenue W. 
Seattle, W A 98199 
(206) 386-4225 

Department of Ecology 
3190 160th Ave., S.E. 
Bellevue, W A 98008 
Call for an appointment: Sally Perkins 
(425) 649-7190 
(425) 649-4450 FAX 
E-mail: sally.perkins@ecy.wa.gov 
Hours: Tues. - Thur., 8 AM - 12:00 PM and 
1:00- 4:30 PM 



Site Register and Public Involvement Calendar 

Ecology's Toxics Cleanup Program uses Site Register and web-based Public Involvement 
Calendar to announce all of its public meetings and comment periods as well as additional site 
activities. To receive the Site Register in electronic or hard copy format, call (360) 407-7000. 
The Public Involvement Calendar is available on Ecology's Web site at 
http://apps.ecy.wa.gov/pubcalendar/calendar.asp 

Mailing List 

Ecology compiled and maintains a list of interested parties, organizations, and residents living 
near the cleanup site. This list will be used to disseminate information by mail (fact sheets, site 
updates, public notices, etc.). If you wish to be added to the mailing list for this site please 
contact Galen Tritt at 360-715-5232 or by e-mail at galen.tritt@ecy.wa.gov. In the subject line, 
please indicate Port of Seattle Terminal 91 mailing list. 

Website Information 

Ecology Web site for Seattle Port Terminal 91: 
https://f011ress.wa.gov/ecy/gsp/Sitepage.aspx?csid=2674 

4.0 Public Participation Grants and Technical Assistance 

Additionally, citizen groups living near contaminated sites may apply for public participation grants 
(during open application periods). These grants help citizens receive technical assistance in 
understand ing the cleanup process and create add itional public participation avenues. For more 
information about the public participation grant, please go to Ecology's Web site at 
www.ecy.wa.gov/programs/swfalgrants/ppg.html. 

NOTE: Ecology currently does not have a citizen technical advisor for providing technical assistance to 
citizens on issues related to the investigation and cleanup of the Site. 

5.0 Public Participation Plan Amendments 

This Plan was developed by Ecology and complies with the Model Toxics Control Act regulations 
(Chapter 173-340 WAC). It will be reviewed as cleanup progresses and may be amended if necessary. 
Requests for amendments may be submitted to Ecology's site manager, Galen Tritt, for review and 
consideration. 
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Appendix A - Glossary 

Agreed Order: An order issued by the Department of Ecology under WAC 173-340-
530 with which the potentially liable person receiving the order agrees to comply. 

Cleanup: The implementation of a cleanup action, or interim action. 

Cleanup Action: Any remedial action, except interim actions, taken at a site to 
eliminate, render less toxic, stabilize, contain, immobilize, isolate, treat, destroy, or 
remove a hazardous substance that complies with WAC 173-340-350 through 173-340-
390. 

Chemicals of Concern {COCs): Chemicals of Concern are hazardous substances of 
particular concern at this Site. 

Comment Period: A time period during which the public can review and comment on 
various documents and proposed actions. For example, a comment period may be provided 
to allow community members to review and comment on proposed cleanup action 
alternatives and proposed plans. 

Consent Decree: A legal document approved and issued by a court which formalizes an 
agreement reached between the state and potentially liable persons (PLPs) on actions 
needed at a site. A decree is subject to public comment. If a decree is substantially 
changed, an additional comment period is provided. 

Containment: A container, vessel, barrier, or structure, whether natural or constructed, 
which confines a hazardous substance within a defined boundary and prevents or 
minimizes its release into the environment. 

Contaminant: Any hazardous substance that does not occur naturally or occurs at 
greater than natural background levels. 

Dangerous Waste permit: An authorization allowing a person to perform dangerous 
waste transfer, storage, treatment, or disposal operations, and typically includes specific 
conditions for such facility operations. A dangerous waste permit is necessary through 
corrective action work even after dangerous waste operations stop. 

Environment: Any plant, animal, natural resource, surface water (including underlying 
sediments), ground water, drinking water supply, land surface (including tidelands and 
shorelands) or subsurface strata, or ambient air within the state of Washington. 

Facility: Any building, structure, installation, equipment, pipe or pipeline (including any 
pipe into a sewer or publicly-owned treatment works), well, pit, pond, lagoon, 
impoundment, ditch, landfill, storage container, motor vehicle, rolling stock, vessel, or 
aircraft; or any site or area where a hazardous substance, other than a consumer product 
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in consumer use, has been deposited, stored, disposed of, placed, or otherwise come to be 
located there. 

Interim Action: Any remedial action that partially addresses the cleanup of a site. An 
action that is technically necessary to reduce a threat to human health or the environment 
by eliminating or substantially reducing pathways for exposure from? a hazardous 
substance at a facility; an action that corrects a problem that may become substantially 
worse or cost substantially more to address if the action is delayed; an action needed to 
provide for completion of a site hazard assessment, state remedial 
investigation/feasibility study, or design of a cleanup action. 

Model Toxics Control Act (MTCA): Refers to Chapter 70.1 050 RCW, first approved 
by voters in the state of Washington in the November 1988 general election as Initiative 
97, and since then, as amended by the Legislature. 

Public Notice: At a minimum, adequate notice mailed to all persons who have made a 
timely request to Ecology and notice to persons residing in the potentially affected 
vicinity of the proposed action; mailed to appropriate news media; published in the local 
(city or county) newspaper of largest circulation; and the opportunity for interested 
persons to comment. 

Public Participation Plan (PPP): A plan prepared under the authority of WAC 173-
340-600 to encourage coordinated and effective public involvement tailored to the 
public's needs at a particular site. 

RCRA: The Resource Conservation and Recovery Act was enacted by Congress in 
1976. RCRA's primary goals are to protect human health and the environment from the 
potential hazards of waste disposal, to conserve energy and natural resources, to reduce 
the amount of waste generated, and to ensure that wastes are managed in an 
environmentally sound manner. 

Responsiveness Summary: A compilation of all questions and comments into a 
document open for public comment and their respective answers/replies by Ecology. The 
responsiveness summary is mailed, at a minimum, to those who provided comments, and 
its availability is announced in the Site Register. 

Site Register: Publication issued every two weeks of major activities conducted 
statewide related to the study and cleanup of hazardous waste sites under the Model 
Toxics Control Act. To receive this publication, please call (360) 407-7200. 

Underground Storage Tank (UST): An underground storage tank and connected 
underground piping as defined in the rules adopted under Chapter 90.76 RCW. 
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t.Q INTRODUCTION 

1.1 Purpose -~9· .!\PPli~ation 

J'his Work ·Co~ta.minatiort Gontirtg¢ncy Plan (11CCP'? has beefi devdoped tQ'.provi~ 

standru:d.. procedures to be foUow~d fot. routine sampling, .cbaracterizatlon!- and disposal o.f 

unanticipllted c(;mtarniilated soil, excavation water, debris, undergrouttd storage tanks 

r·uSTs1
'),_ umlergtot1nd .fu.el ·pjp.elines, Md( Q1: tnana~ment of other potential so.utce 

stru~tures that may·be disco'\Tcred during construction activities at the Part Cif Seatde~s 

('Ports") Termirtal9i Site ("Site"). wl"thin ·or outside-of the Tank Farm Affected Area 

(;'TFAN'). This GQP 'viii. cover new discovedes·made dUling the following acti"ities~ 

• Planned.Consttuctioq p~oj~c~ thaf a¢ part of redeyeloptnen~ activities at the Site 

and that qften include soil: excavation as part of the scope of W:o.rk. These p.rojects 

arc typ!c:~y carried ot;tt by third-party con·struction firms Ullder cont:tact to the 

Poit:. 

• General maintenance and repair-activi.ties iQcll,lding Port underground utilities 

excavations. These typically are pe.tfotql¢Q 'by Port·main~nance. personnel, the 

J.>ort's construction division rj.c., Port G,p.qstr\lc#on, Services ("PCS.')),, t;he Port's 

t:hitd-party co.ntractors, QJ: utility comp~nies with. right-of-way access ~P P9.tt

property (e.g., Puget Sound Energy-'s ~s·rit!liri); 

Due to the nature of contractual issues and schedi.iliPS?.tequitetnents for these consuuction 

projects and activities, it may be necessary to makc:rclacively quick decisiot)s regarding 

handling of contaminated materials that tnight be. encountered but that were not anticipated 

despite prior review of known environmental conditions. 1biSCCP provides procedures 

for handling these specific situations with the Washjngton Department of Ecology's 

("Ecology's") advl'nce approval ( •. e., by Ecology's app.~;oval of this CCP al;lrl its incorporation 

into the Agreed Order for the Stte). · 
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1.2 Site Location and Backg~ound 

The Terminal 91 .Facility is the real property owned by the Port of Se:tttle enco~passing 

approximately 216 acres and loc;:ated at 2001 West Garfield Stteet, Seatde, Wasbington. The 

Site includ~s areas where cdeas~ of Haz:u;dous Substances originating from the Tetminal 91 

Facility have cotne to be located. The Site iS defined by the ettent of contamination caused 

by (he releases of hazardous substanc~ and may include both ~ubmerged lands and uplands. 

The Site location is shown on Fig\lre 1, and a Site plan i$ provided as Figure 2. 

The Site is comprised of three separate atld Clistin.ct areas: (1)" the TFAA; (2) the Submerged 

Lands 1\..rea; and (3) the Upland Ar~a. The TfAA ~o!llprises the Tank FartnLe:,..se Parcel 

and ttny areas where hazardous ~ubstances originating from the Tank Farm Lease Parcel 

have come to b.e located. 11\e St.¢mecged Lands .Area means tha~ part of the··rerminal 91 

Facility covered by marine waterS, generally located on the sout}leni portion of the Tcrmlna1 

91 Facility and ·adjacent ~o Piers 90.·and ~.rt. The Upland Area means that part at the 

Terminal91 Facility other-than the Submerged Lands Area and th~ TF A.A. 

'fhe Tank Fartn Lease Parcel was ~ed lustori~ally for fuel storage and dangerous waste 

treatment and storage. Aboveground closure of the former dangerous waste treatment and 

storage facility was app.toved by Ecolt>gy in Octob~~ 2003, and. the tank farm was 

demolished in 2005 as part (jf .an independent interim :r<:.tned,ial action . . .Abovegtound and 

underground piping systems at the Site were used to transfer bunker oil and fuels between 

the Tank Farm Lease Par~~l and ship berths. 

The rest of the 1.'erminal 91 Facility outside the Tank Farm Lease Parcel has been used' for 

v~rious industrial uses ·such as ship berthing and fueling, naval supply depot activities, 

parking of cars aQd school buses, cruise ship terminal operations, fish-processing equipment 

.tn!lnufacturing, and cold storage. Another historic fuel tank farm also was located to the 

west of the Tank Farm Lease Parcel. 
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i.3 C.CP Organization 

This CCP 1.$ organized fn the following manner: 

• Sectic;m~ 1 through $ discus!Hhe CCP's background and applicability~ how the work 

will: be implemente~ key personnel responsibilities, and reporting requirements, 

• Figutes 1 and 2 sho\v the location of the Site and .relevant·l\teas within the Site. 

• Figure 3 is a flowchart shpwing how ~~w discoveries of unanticipated contamination 

will be reported to Ecology. 

• Table 1 lists the types of $runplcs that generally would be collected under this CCP. 

• 'fable 2-lists Port-apptovcd treatment/ disposal facilities that could be used under, this 

CCP. 

• .Appendix A. contains Standard Operating Procedures ("SOPs'~ that will be performed 

under thi,s CCP.. 
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2.0 CONSTRUCTION ENVIRONMENTAL OVERSIGHT 

2.1 $cQpe· of Environmental Oversight Activities 

The .:Port's Seaport Enviro.nmental P.rogramgroup .coordinates and ptovide~ ove.t:sight of 

envirorun~t~ tnanage~ent activities for Port construction projects at Tenninal91. 

Oversight: incl!ldes r(!view of cons.tructi.on plans and specifications. review qf background 

information {e.g., historical environmental data), review ofcciritractor work l?lans. and field 

oversight during construction.-includirtg fidd sampling, ·\Vaste ,char~cterlz1ttion, and disposal 

facility coordination. With respect to Termina191, oversight responsibilities also .include 

compliance with the Agreed Qrd~. Env1torunental oversight is provided by Port 

environmental tnanagementstaffand its enviromnental consultants, and is coordinated with 

Ecology as. described in the following sections. 

2.2 Roles and Responsibilities 

The specific roles. and· responsibilities of Pott em·ironmental personnel .associated with 

Terminal 91 construction -activities are described as follows. 

The Port's Site Project 'Manager provides project input on environmental conditions and 

remedial options and oversees the Agreed Order work. 

The Port has a designated Envitonmental Management Specialist who is responsible for 

oversight of environmentalinanage.tnent activities as part of the Port's const:nlction projects. 

The Environmental Management Specialist provides teview of construction plans and 

specifications, background environmental informationJ aod contractor and consultant work 

plans; and provides oversight of the Field Environmental Consultants. 'lbe Envil:oruncntal 

1\laoagement Specialist assists the Port'!> Site Project Manager in selection of req1edial 

options. 
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l'he Port has designated a consultant to act as A_greed Order Project Coordinatot OQ behalf 

of the Port of Seattle, and as such the consult~nt i.s the primary contact with Ecology's 

Project Coordinator. 

Field EnvironmentaL ConsultRnts for the·project are environmental scientists .. engineers, or 

technicians tha~ ar.e trained in coi;!.taminated.so.il and \~ater identificatiol\. sampling, waste 

characterizntion and profiling, and tcmediation oversight. The Field Environmental 

Consultants tepott to the designated Environmental Management Specialist on 

em·ironmetit.'ll cohsttuction activities. Their responsibilities· include collection of soil, wat~t, 

1lud inedia samples; waste characterization profiling; assistance in remedial pl~g; ~ad 

obscn'atioil of contractor activities involving ha~dling of cotitaminat~d tnedia. 
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~.0 EN\'IRONMENTAL DJSCOVERY MID REMEDIAL 

PLANNING 

3.1 Discpvery of Unanticipated Contamination 

.As describecfw Sections ~.1 and 4.4, Po.11: environmental management personnel review 

construction_.pL'lns prior to implementation, and assess the potential for construction 

I:J(cavntion ;~ci:ivities to· ~ncouoter contaminated soil based on factors such as previous 

sampling and,;h1stoiic activ.itics .at the construction project location. However, it ls still 

possible that·:unan ticipated .con tiunitiation (e.g! f. contaminated soil, excavation w~ter:, o.r 

debris) and/ o~; potentiai sourc;e struct:llres su~h as underground fuel storage ot traqsfer 

facilities maY.:be·founa during excavation activities. Potentially contaminated medi~ or 

t?otential sout¢e sti:uctur~s typically are identified and reported by the ~on tractor, the 

t:esident engineer an~/oc .inspector, Poa:t cnvironment1l staff, or the Field Enyironmental 

Consultant during periodic site visits. When potentially contaminated media or potential 

sot:(rce sttottotes•are identified, the Port's field J:epresentath•e in charge ofsupervising tbe 

construction project (i.e., the tcsidett.t enginee.r, inspector, superintendent, or fo~:eman) 

typi~lly contacts the Port's Environmental Management Specialist and/ or the Field 

Environmental Consultant to further investigate the report. These primary points of contact 

are based on the chain-of-command that js established fpr each project. This sec.tion 

describes the process for environmental management of these potentL'll discoveries. 

3.2 Field Screening and Assessment 

After receiving a report of potentially ¢ontaminnted media-or potential so~ce structures, the 

Field Environmental Consultant or Port Environmental Management Specialist-will visit the 

site to perform the initial field screening and assessment. Contaminated areas w'ill be 

screened using visual obserrations, olfactory clues, and/ or photoionizatioil detector ("PID") 

measurements. If warranred in the enviropmental.professional's judgment, samples would 

be collected to determine if contamination exists in a ptoject area, to evaluate the extent of 

contamination~ to design cleanup actions, to document residual concentrations .remaining in 

the project area after completion of intetirn cleanup actions, to docull;lent cwnplction of a 
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cleanup action, and/ or to characterize waSte n:•utterial fot. reuse or disposaif treatrtlen t 

putpos~s. For _potetttially contaminated media) screening and sampling (if appropriate) will 

be perfort~ed. as de$¢ribed in SOP-1 (Appendix A). For USTs, saropl41g also will be 

performed as desc.tibed lrt SOP-6 (Appendi~ A). 

Screening -and laboratory analyses. to be performed on samples will be selected based on 

the Ecology .. approved Guidance for Waste Designation Procedur~s at terminal '91 

(November 11, 2Q08; Appendix B}.'~nd Management c;>fthe J;lort of Seattle's T;.91 

Facility's Tank Fann ~ite Subsurface Debris (December 18, 2008; Appendix C). 

3.3 Remedial Planning and Remedial .Actions 

:\fter the ijeld scree.rt.ing and ini~l assessment. have been· completed, the field 

Environmental -Consuli:.·mt will wotk with the Port Environmental Management Specialist 

and/ or the Port Site Ptojcct Manager as appropriate to plan appropriate ·~etnedial actions fot 

the contaminated media or source structure. 'Planning considerations for .remedial actions to 

be conducted during the construction activicy will inclu9e the type or contamination, 

pqtential.extent, contact with ground water, anP, type of construction activity being 

p~rformed. 

Potential remedial ·actions to be considered for contaminated soil typically 1nciude a range of 

options. For examplc1 the range could \'aty f~om approptiare disposal of only the media that 

was required to be removed from the ~xcavation .in order to complete the planned 

cooshucriort acri'\,ities, to over-excavation· of all impacted soil in the vicinity. The remedial 

option selected for -implementation duting the construction project would depend upon .such 

factors -as the contractor's scheduling and/ or contractual requirements, placemen.t of 

structures during the construction project that would tnake the iocation inaccessible for 

future remedial activities, and/ ol' project pu!lget constraint$. Common remedial actions that 

typically could be included in thi1; sel~ction process are as follows: 

• Excavation and disposal of soil at- an appropriate facility 
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• Skimming .of floating product from excavation water, or de\vatering the e..xcavation, 

and hauling or dischnrgi,ng the p.roduct and/ or Water Jo an ~ppropriate facility 

• Installation of product collection devices such ns productmoriitoring/recovety'wells 

in open excavations _J?r.lor·to backfllliog to facilitate 'later product 

monitoring/ recovery activities 

• Addition of commonly used remediation products such ·as-Oxygen Rele.'tsc 

Compound C'ORGrM11
) to open. exca,·ations to enhance nn~tal. attenuation 

processes. 

Remedial action procedures to be followed for this work are ptovide.d in SOP~2 thtough 

SbP-5 (Appendix .A). 

For USTs, .remedial actions will include decorrtmissioning and sice assessment activities in 

accordance with Ecology~s UST'.regulations ang .guidance, as de5cribeq in SOP-6 (Appendix 

A). 

Foe underground fi.tel pipelines or other st.ructures,reinedial actions will include 

decommissioning by cleanit1g as necessary, snmpling any pipe coatings for potential 

asbestos-tontainirlg materials (if indicated),,temoval, and disposal at an appropriate facility. 

A separate consultant or contractor will be hired by the Port to provide sampling and 

material;-handling services for the asbestos evaluation and material-handling work. Retnedial 

ac:·tion procedutes tQ be followed for this work arc provided in SOP-7 (Appendix A), 

3.4 Waste Disposal Characterization and Profiling 

Samples of soil, water, or debris will be collected and analyzed as necessary to characterize 

waste material tor reuse or disp~sal purposes. The types of analyses to be performed will be 

dependent on the past uses of the area. The number of samples to be collected will be based 

on the requirements of the receiving elisposal/treatmcnt facility. Waste profiles will be; 

prepared by POS emrironmentnl management staff or environmental consultants, as 

authotized by POS. Waste chatacterization, profiling, nnd management will be petfo_rmed 
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using Ecology~approv!=d Guidance for Waste Design~tion P.rocedures a.t Tennina'l 91 

(Novetnbet 11~ 2008; Appendix B) and Management of the Port of Seattle's 1'-91 Facility's 

Tank Farm Site Subsurface Debris (Decetnber 18, 2008; Appendix C). 
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4.0 REMEDIAL ACTION AND CONFIRMATION SAMPLING 

4.1 Field Observation of Remedial Action 

The .Fidd Envitonmental'Consultrutt or J>ort Environmental-Management Sp,edalist \vill 

_observe remedia~ accions th~t:_are perform..ed b.y the third-party contractor, PCS, or I?ort 

inaintenance personnel. lf the remedia1 action ~onsists of contaminated -soil excavation, the 

Fieid Environmental Consultant ot' P0d Environmental Management Specialist will be 

respottsible for screening of contaminated soil that is temoved ftom excavation in order to 

assist the third-pa~ty contractor,. PCS, or Poi:t maintenance personnel irt determining. the 

total ·quantity of soil to be removed. 'Ihe Field Environmental Consultant or Port 

Enyi.t:onm,_(!ntal Management Specialist also will observe-other remedial activities such as 

removal of free product from excavation water and cleanit:lg-and removal of Usl·s, 

underground fuel pipelines) or-other potencinl source structures, if discovered. 

4.2 Cleanup Action and Soil Profl).ing. 

For remedial actions involving soil ·excn.vntion~ th~ tbird-:p.arty contractor, PCS, or Port 

maintenance personnel will be responsible '(or ~x~avatiqri of contaminated material1lnd 

transport to the recyclin& treatinehl1 '~sposa,l.:.fa<;ility. o.t; transfer Station. O versight of the 

contaminated soil excavation will :be p.t;ovidcd by the Field. Env.lronmental Consultant or 

Port Environmental ManagementSpecj;:tli$t~ as. described in_ Section 4. t. Soil profiling for 

the receiving f.'lcility typicallr wilt be _performed· by Port environmental management staff or 

environmental consultants and provided to ~he contmctor ·and the receiving facility. 

4.3 Contaminated Media. Transport-and Disposal/Treatment 

Contaminated ·media will be tr~spbrtedto apptopriate receiving fucilities by the third-party 

contractor, PCS, ot Port mnintenancc.personncL The riort requites that media be.sent to 
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Port-approved (aciliries, or .requires prior Port approvar before a facility call be used: Port

approved receiving facilities··are listed in·Tablc 2. 

4.4 Confirmation Sampling and Analysis 

Where the terneclial action consists of so.il excavation, the Field Eovirorunen~l Consultant 

will ~ollect confirmation samples of soil remaining in the bottom and sidewalls of tfte 

remecllal excavation. :as appropriate, in o.rqeJ: to ~on firm th~t deanup has been completed 

nnd/ or to docmnent contaminated soil left in place. Confu~tiqn soil samples will be 

collect~d'.l.t app~opriate intervals depending on the size and wnfi~tioQ of !he el(~vated 

e,:ontiuninated soil. Labomto.cy analytical methods to be performed will be dependent on the 

source of th.e relea~. At a m.inimutn, sample interv~ls wilL lk selected ~ shown in 'rab.le. L 

4.5 Site RestoratioQ 

Site restoration typically will be deter~ned in advance by the nature of the construetion 

project. Typically if spil excava,ti:on is performed, the purpose is to install underground 

structures such as ductbanks and/ or othet utilities, manholes •. vaults, and buildiitg footings 

or to fa®.tate improvements such as replacement pilings along the .piers. Materials placed 

back in ·the excavation ·Can include these· structures as well as clean fill material excavated 

from othey pottions qf the site during consttuction activities, or from other Port p1-opetcies, 

OJ: imported clean fill materials such as ~ushed rock. The nature of these materials will 

depend on the needs of the construction project and will be· deter:tnined by the Port .resident 

engineer and contractor. 
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5.0 REPORTING 

5.1 Notification 

After the 4litial discovery and .assessment have been made as described in Se<:tion.;3.2. and 

the presence of cont:uninated media (or underground -fuel pipelines, a UST. ot othey similar 

~tructures) has been confirmed, the "Project CoordinatoJ; on behalfofthe'Port.or the Port's 

Site ?rojectManaget or designee will contact Ecology's Sit~ 'Projec~Cootdinator by-phone 

or· emaii within 24 hours of the conftrmation that contaminated ·media me preSent. ~ot: this 

Site, samples of media shall be consi~etl!d .tontaminated if the envltonmentru professional 

.Con dudes that 'the concentration of chemical constituents -exceeds ~trCA Method A 

indpstrial cleanup levels. Because the scheduling of construction projects can involve-work 

at night and on weekends, or 24-hour 7~day shifts, it will not always be possible fot the 1><;>.tt 

to est.-.blish immediate contact with Ecology's Project Coordinator. -:rn thQse cases~ due to 

the nature of the constn1ction project xcquir.einents, it may be necessary to proceed with the 

Port'~ scle~ted remedial action. Figure 3 shows the decision tree to be used in the event that 

Ecol<;>gy•s Site Project Coordinator is not-it'nmecliately available, and immediate action needs 

to be taken in-9rder to .continue work on the project. 

5.2 Status Reports 

Field observations, field screening results, sample analytical results,. cleanup actions 

performed, and qqanrities of media tmnsportecl fot recycling or disposal will be reported to 

Ecology <luting the fu:st quarte.dy starus repo~t following the actions. 

5.3 Summary Reports 

After cotnpletion or remedial actions under this work plan, a summary report of the 

remedial action will be prodqced. The sutnlllaqr report will include a .map of sample 

locations; a, tnap of the extent of the excavation or other remedial -activity, laboratory 

analytical reports of samples collected, tabulated summaries of laboratory analytical results. 

materials disposal document.'ltion, and sununaries of quantities of materials disposed. The 
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remedial action report will be delivered to Ecology within 9Q days of~ompletion ·of the 

construction project that includes the remedial action. 
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1'able 1 

Summary of Sample Collection Informadon 
Terminal 91 :Site Unanticipated Contamination 

-
' Minimum N\unbe~, 

Samp~e of 

Purpo~e i Mattix S;ttnpl~s Satnple Method 

G<?~s:n~ti<>~ .Soil 3.· DisQ:.ete 
- - -

Confum~tion SoU Evety 100 feet Disctete 

Waste Soil Per Disposal Gornposite 
Characte,dzati,on Liquids Facility 

Profiling, Debris Requirements 

Quality Assi.u:ance Quality Assurance Soil 1 Duplicate 

Notes: 
a. The total number of samples will be selected based on size ·of the cxcavatipn. 

Work Plan for Handling 
Unanticipated Cont.'lmination Page 1 of1 
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TabJe2 

List of Port~Apptoved Treatment/Disposal Facilities 
Terminal 91 Agteed Order 

Raba~c.;J/ AUied Waste 

Roosevelt Regional Landfill 
500 Roosevelt Grade Road 
Roos~velt~ WA 99356 

Wast~ Management/ Chern. Waste Mana~ement 

Chemical Was~e Management ofthe Northwest 
17629 Cedar Springs Lane 
Arlington, OR 97812 

Columbia Ridge Recycling and Landfill 
18177 Cedar Springs Lane 
.Arlington, OR 97812 

LaFarge/Systech 

LaFarge/Systech - Seattle 
5400 W. Marginal Wny S.W, 
Seattle, WA 98106 

LaFarge/Systech- Fredonia Kansas 
1420 South Cement Road 
Fredonia, Kansas 66736 

Rinker 

Rinker - Everett Soil Remediation 
6300 Glenwood Ave 
Everett, W A 98213-0037 

Clean Harbors 

Clean Harbors Deer Park, L.P. 
~027 Independence Parkway South 
La Porte, TX 77571 
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Clean Hatbors Aragonite, LLC 
H600 N0rth Aptus- Road 
Dugway, UT 84022 

Cle.'tn Harbots Environtneotal Services.. Inc."' Kimball 
2247 South Highway 71 
Kimball, NE 69145 

Clean Harbors El Do~do, t.tc 
309 .American Cic:cle 
ElDorado, AR 71730 

Emerald Services 

Emerald Services- Airport Way 
lSOO Airport Way South 
S~ttle, WA 98134 

Emer~d Servi~;es - Tacoma 
1825 Alexander A venue 
Tacoma, WA 98421 

US .Ecology 

US Ecology - Grand View Idaho 
20.400 Lemley Rd. 
Gtand View, ID 83624 
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STANDARD OPERATING PROCEDURE (SOP) # 1 
Field Screening and Initial Assessment Soil Sample Collection 

PID Screening 

1. Calibrate the photoion.ization detector ('PID") at least daily in accordance with the 
manufacturers' written instructions. 

2. Hold the PID probe to freshly exposed surfaces of the potentially contaminated soil 
found within the excavation, excavntion stockpile, or backhoe bucket. 

3. Alternatively, place soil in a zip-lock plastic bag or sample jar and screen using a 
headspace analysis. 

4. Document the sample location on a figure and results in the field log. 

Visual and Olfactory Screening 

1. Observe suspected contaminated media in comparison to typical clean media. 

2. Document any unusual colors, textures, materials, or odors in the field log. 

Sheen-Test Screening (for Soil) 

1. Pbce small quantity of soil in plastic bag or dean jar and add an equivalent amount of 
potable or distilled water. 

2. Document observed sheen or the absence of sheen in the field log. 

Soil Sample Collection 

1. Soil samples tnay be collected depending on the results of the field screening. If field 
screening docs not indicate the presence of potential contamination, soil sampling may 
not be required. 

2. Document the soil sample collection, if performed, in field log. Record sample location, 
sample number, date and time collected, and results of any field screening as described 
above. 
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STANDARD OPERATING PROCEDURE (SOP)# 2 
Excavation of Unanticipated Contaminated Soil 

t. The contractor will excm'llte contaminated soil under the direction of the Field 
Environmental Consultant. The contaminated soil will be direct-hauled to the 
apprmred disposal/treatment facilit}' or stockpiled, depending on the nature of the 
contamination and the status of the waste characterization profiling. 

2. The Field Environmental Consultant will obsenre the contractor's activities during 
excavation of contaminated soil for disposal/treatment. '!be Field Environmental 
Consultant will document in the field log the extent of the area containing 
contaminated soil, the exca~tion extent, environmental test results, test locations, 
and the actions talcen to comply with the CCP. 
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STANDARD OPERATING PROCEDURE (SOP)# 3 
Recovery of Free Product from Excavation Water 

1. If free product collects in a standing body of water at the bottom of an excavation, 
the Field Environmental Consultant will worl< with the Port resident engineer and 
the contractor to develop n site-specific remedial action plan to be approved by the 
Port. The free product remedial action will involve using sorbcnt pads or booms to 
extract the free product and pumping the excavation water and/ or product to a 
holding tank or an oil·water separator. 

2. The Field Environmental Consultant will document in the field log the extent of the 
area containing free product, the excavation extent, test results, and the actions taken 
to comply with this CCP. 
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STANDARD OPERATING PROCEDURE (SOP)# 4 
Installation of Product Monitoring/Recovery Wells 

Product monitoring/recovery wells may be itlStalled in an excavation in order to 

facilitate future product monitoring aqd/ or recovery efforts in areas where LNAPL is 
suspected to be present on the water table. These welts would be installed during 
backfilling of the excavation as part of site restoration activities. Well installation will be 
performed in accordance with the Minimum Standards for Constt.uction and 
Maintenance ofWelts (WAC 173-160). 
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STANDARD OPERATING PROCEDURE (SOP)# 5 
Application ofORCTM or Other Commonly Used Remedial Products 

This procedure could be used to enhance natural attenu.-1.tion processes in areas where 
petroleum hydrocarbons have been detected in ground water. In the case of an open 

excavation, ORC™ or other commonly used remedial products could be applied directly 
to groundwatet· in order to assist in degrading petroleum constituents. 1be procedure to 
be used is as follows. 

1. The Field Environmental Consultant and/ or Port Environmental Management 
Specialist will consult with the applicable vendor to determine an appropriate rnte, 
volume, and method for application of the product based on site-specific conditions. 
Materials Safety Data Sheets ('MSDSs") for the product will be obtained and kept on 
file for usc in reporting. 

2. The Field Environmental Consultant and/ or Port Environment.'1.l Management 
Specialist will oversee the contractor or vendor's applic.'ltion of the product at the 
Site. 

3. The Field Em•ironmental Consultant and/ or Port Environmental Management 
Specialist will recmd the details of timing, location, volumes and methods for 
application of product applied to the excavation. 'These data will be kept on file for 
use in reporting. 
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STANDARD OPERATING PROCEDURE (SOP)# 6 
Removal of Unanticipated Underground Storage Tanks 

1. The Port resident engineer or inspector will notify the Field Environmental 
Consultant if an unanticipated underground storage tank ("UST') is encountered 
during excavation. 

2. The Field Environmental Consultant will coordinate with the Port resident engineer 
and the contractor to develop a plan for removal of the UST. The plan shall include 
a) determination of UST contents, b) removal of tank contents for recycling or 
disposal if applicable b) tank inspection and decommissioning in accordance with 
state underground storage tank regulations, and c) preparation of a UST 
decommissioning report. The work will be performed in accordance with the State 
Underground Storage Tank Regulations 01/ AC 173-360). A licensed tank 
decommissioner will be present during the tank decommissioning activities. 

3. The Field Environmental Consultant will coordinate with the Port resident engineer 
to verify that the proper tank closure notifications are made and th~t the contractor 
perfonns the specified UST decommissioning and prepares a UST decommissioning 
report. 

4. The Field Environmental Consultant will perform the UST site assessment and 
prepare the UST site assessment report. The site assessment will be performed using 
the Department of Ecolo1:,ry's Guidance for Site Checks and Site Assessments for 
Underground Storage Tanks (Ecology Publication 90-52). A certified site assessor 
will be present during the site assessment activities. 

5. Follow procedures for soil excavation identified in SOP # 2 if contaminated soil is 
encountered and remedial action is performed as part of the construction project 
activities. 
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STANDARD OPERATING PROCEDURE (SOP) # 7 
Removal of Unanticipated Underground Fuel Pipelines or Other 

Potential Source Structures 

1. 'l11e Port 1·esident engineer or inspector tvillnotify the Field Environmental 
Consult.'\nt if an unanticipated underground fuel pipelines or other potential somce 
structures are encountered during excavation. 

2. The Field Enviromnen tal Consultant will coordinate with the Port resident engineer 
and the contractor to develop a plan for removal of the fuel pipelines or other 
structures, if required by the construction project. The plan shall include a) 
determinacion of fuel pipelines or strucrure contents, b) removal of contents for 
recycling or disposal if applicable, c) determination if fuel line coatings contain 
asbestos and d) identification of an appropriate di$posnl facility for the pipelines or 
other sttuctures. 

3. The Field Environmental Consultant will document in the field log the removal 
activities, the excavation extent, test results, and the actions taken to comply with 
this CCP. 

4. Follow procedures for soil excavation identified in SOP# 2 if contaminated soil is 
encountered and remedial action is performed as pa.l't of the construction project 
activities. 
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GUIDANCE FOR WASTE DESIGNATION PROCEDURES 
AT TERMINAL 91 

1.0 BACKGROUND AND REGULATORY FRAMEWORK 

A RCRA dangerous m~ste treatment and storage facility ("TSD,') formerly was operated by 

former tenants of a 4-acrc portion lknown as the Tank Farm Lease Parcel] within the Port of 

Seattle's 216-acre Terminal 91 property. Corrective action at the entire Terminal91 property 

is required undcL· a RCRA Part B permit because EPA's definition of "facility" for the purposes 

of corrective action includes all contiguous property under control of the owner or operator. 

This document provides a basis and rationale for an approach to characterization of cleanup 

media as dangerous or non-dangerous waste. It is intended for \tse i11 cleanups conducted 

within all areas subject to the 1998 Agreed Order and the 2009 Agreed Order (in progress). 
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2.0 RATIONALE FOR DETERMINATION IF WASTE MEDIA IS 

DANGEROUS OR NON-DANGEROUS 

2.1 GENERAL PRINCIPLES 

Contaminated media (e.g., soil or ground water) is not dangerous ·waste unless it exhibits a 

dangerous waste characteristic, state-only critcri:~ or is cont:~minated with concentrations of 

hazardous constituents from listed dangerous waste. Note that a "contained-out» 

determination may be granted by Ecology for environment:~ I media that contains 

concentrations of listed wastes that are below health-based levels (typically MTCA Method B 

cleanup levels). Characteristic and state only wastes are determined by means of gellerator 

knowledge and standard testing methods and are based upon the properties of the waste. By 

contrast, determination that a contaminated medi:~ contains constituents from a listed 

dangerous waste requires knowledge that a listed waste was released to and came into actual 

contact with the media in question. If a facility owner or operator makes a good faith effort 

to determine if a mate1'ial is a listed waste but cannot make such a determination because 

documentation rc~rding a source of contamination, contaminant or waste is 11mwailable or 

inconclusive, the generator of the waste may asst1mc the source, contaminant, or waste is not 

listed waste and, therefore, provided the material in question does not exhibit a characteristic 

of dangerous waste or st:-~tc only criteria, RCRA requirements do not apply (EPA 1998). 

2.1.1 Potential for Characteristic and State Only Criteria Wastes at Terminal 91 

As with any cleanup site, contaminated media d1at constitutes characteristic dangerous waste 

could potentially be encountered wherever cleanup occurs at the TerminaL 1bereforc, the 

Port will apply standard waste classifications considerntions to determine whether particular 

wastes might exhibit dangermiS waste characteristics of toxicity, ignitability, etc. and docs not 

exhibit a state only criteria. 

Guid:tncc for \X.'astc 
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2.1.2 Potential for Listed Wastes Mixed with Cleanup Media at Terminal91 

Media may be dangerous based on their contact with listed dangerous wastes. 1ney could be 

encountered wherever listed wastes were released or where such releases have migrated. 

Characterization of wastes as mixed with listed dangerous wastes may be difficult at Terminal 

91, because there is little information regarding historic releases of listed wastes, and because 

the chemical constituents now found in the media are consistent with various materials known 

to have been handled at the Tetmin;~.l, some of which were listed dangerous w.tstes but the vast 

majority of which were not. Because many of the chemical constituents likely to be found in 

mediA at Teuninal 91 could be attributed to cid1er listed dangerous wastes or other wastes 

(solid wastes or characteristic dangerous wastes), care should be taken to avoid "false positive" 

identification of media as having been mixed with listed dangerous wastes. Therefore, the 

Port would ch;~.racterize media by accounting for professional judgment and other factors in 

addition to media's chemical constituents. Because undocumented releases of listed 

dangerous w.~stes may have occun·ed, the use of professional judgment in determining the 

likelihood that environmental media could be contaminated with listed dangerous wastes is 

required. Some but not all possible examples: soils contaminated with listed constituents, 

located below or neat areas where listed dangerous wastes were managed or located; 

groundwater contaminated with listed constitnents located below, near and downgraclient of 

areas where listed dangerous wastes were managed or located. 

The use of professional judgment and other factors relate to the possibility that the media in 

questio11 could have been contaminated by exposure to releases of listed dangerous waste, and 

they include: 

• knowledge of listed wastes that were and were not handled at the TSD, as well as 

lmo\vledgc of other fuels and wastes historically handled at the Tcnninal that have 

con!;Ulllents in common with the listed wastes handled ~t the TSD; 

• knowledge of where wastes were released (although no releases of listed w.~stes are 

specifically known to have occurred); 

• undocumented releases of listed dangerous wastes1
; 

1 Althc)llgh there are no cepo.ctcd and documented rcleMes of listed wastes from the Tank Fann Lease 
P:ucel, the Port will need 10 assume the possibility of unreported rele:~ses of listecl d:~ngerous wastes in 
evaluating cont:uninatccl environmental media near areas where listed wastes were m~nagcd or located. 
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• knowledge of locations where listed wastes were or were not handled; and 

• consideration of whether media could have been co11taminated by release.c; of 

constituents other than listed waste, based on knowledge of historic relenses of such 

materials as, for example, fud oil or bunker oil. Factots relevant under this categot; 

include where such releases occurred and concentrations or pattcxns of the 

constituents involved. 

2.2 FACTORS AFFECTING WASTE DESIGNATION AT TERMINAL 91 

2.2.1 Listed Wastes Known to Have Been Handled and Their Locations 

The RI/DE Report identified wastes known to have heen handled at the Tank Farm Lease 

Parcel during its operation as a RCRA DW treatment and storage facility [see attached Tables 

2.3 (Wastes historicallr managed at the TSD) and 2.4 (\Vastes managed at the time of closure) 

from the RI/DE Report (PSC 1999), which was incorporated by reference iota the final RI 

Summary Repott (Roth Consulting 2007) for the T91 Tank Farm Site]. TI1e wastes 

historically handled at the facilily fell into six categories, five of which were either solid wastes 

or characteristic dangcro\lS wastes. One of the six categories included some low-level listed 

wastes. 11tese listed wastes consist of low levels of FOOl - FOOS waste. Outside of the 

Tank Farm Lease Parcel, there are no locations of the Terminal where listed dat1gerous wastes 

arc known to have been handled. However, it is possible that listed dangermts wastes that 

may have been released from within the Tank Farn1 Lease Parcel may have migrated with 

groundwater to portions of the site "outside" the Tank Farm Lease Par.cel. ·n1is is based on 

cleanup documents prepared under the 1998 Agreed Order [for example the T91 Baseline 

Report (Kennedy/Jenks Consultants 1997)] and under EPA's jurisdiction prior to the 1998 

Agreed Order [such as the Remedial Facility Assessment (EPA 1994)]. 

ln the case of contaminated saturated soils and groundwa1cr, the Port will need ro evnluatc site sample 
data and usc professional judgment 1n considermg 1he likelihood that nearby ~oils and downgradienl 
cont:ltninated saturated soils and groundwater are contaminated from an unreported and 
undocumented relense of an upgt'l!dicnt listed dangerous waste. The Port may also 11se other criteria 
including but not lunited to, concenwuioo of col\lamiOams, a11d the relath•ely small or large volumes 
of listed wastes mauaged (and locations) compaced to volumes and locations of non-lis1ed dangerous 
\vasles (with similar chemical constituents) in specific areas to evaluate the likelihood tha1· 
cnvironmerual media is contammated with a listed dangerous was1e. The Port should documcm its 
designation justifications and conlacl the Ecology NWRO if they have questions. 

Guidance for \'<-'aste 
Designation Procedures 
a1 Terminal 91 Page 4 of 7 

[ 
1 
I. 

! 
f 
> 



2.2.2 Listed Waste Releases 

Media to be removed from any areas where listed dangerous wastes were released would need 

to be evaluated for possible classification as dangerous wastes. Based on information 

provided by the former facility operator, PSC, in the RI/DE Report (PSC 1999), however, 

there were no known releases of listed or other dangerous wastes at the Tank Fann Lease 

Parcel.2 PSC did report releases of large quantities of non-dangerous wa!lte or product at the 

Tank Farm Lease Parcel, including bunker oil, asphalt, fuel oil, aud oily water (PSC 1999). 

'lhere are no reported releases of listed dangerous wastes at the Terminal outside the Tank 

Farm Lease Patcel:' 

2 !d. 
3 /d. 
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3.0 WASTE CHARACTERIZATION PRINCIPLES FOR TERMINAL 91 

3.1 MEDIA REMOVED FROM AREAS OUTSIDE THE TANK FARM 

AFFECTED AREA 

Cleanup media to be gener:tted as wnstcs in connection with clel!.nup activities outside the 

Tank Farm Affected Area ("TFAA') will be classified using professional judgment and 

site-specific knowledge, including knowledge of contaminants known to have been or 

potentially released in the area nnd contaminants detected in analysis of the media. Petroleum 

and fuel-related materials were released outside of the Tank Farm, but as noted nbovc, no 

releases of listed wastes are known to have occurred anywhere nt Terminal 91, and listed 

dangerous wastes are not bclieved to have been mannged outside the TFAA'. Therefore, as 

cleanup media are generated as wastes outside the TFAA, the Port will conduct routine 

sampling as necessary for waste screening and disposal puq>oses. Unless such analyses and 

professional judgment indicate the likelihood of dangerous waste characteristics, state-only 

criteria, or listed waste contamination, media from outside the TFAA will be mnnaged as solid 

waste. Note: ''Tank Farm Affected Area" includes nreas where constituents Ou\zardous 

substances) from the Tank Farm Lease Parcel have come to be locnted. It is possible that 

media could be removed from strata overlying saturated zones affected by such migration. If 

such media are not believed to have come into contact with the migrated constituents because, 

for example, the)' nre always above the saturnted zone, they would not he considered to be 

from the TFAA, and would not be subject toany presumptions relating to the TFAA, such as 

increased potential fo1: contact with listed dangerous wastes'. 

~ ld. 
~ ld. 
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3.2 MEDIA FROM THE TANK FARM AFFECTED AREA FOUND 
NOT TO CONTAIN RELEVANT LISTED WASTE 

Media removed from the TFr\A will be sampled and analyzed to determine whether it conmins 

constituents associated with listed wastes known to have been handled at the TSD. 1nose 

appear to have been limited to the listed wastes FOOl - FOOS. Results from these analyses will 

be used to designate cleanup media wastes according to the following principles: 

• Media found not to contain such FOOl - FOOS constituents will be managed in the 

same manner as section 3.1, i.e., as solid wastes (unless they exhibit a dangerous waste 

characteristic). 

• Media found to contain only BlEX constituents will be managed as in section 3.1. 

'Ibis is because there is no information i.ndicnting releases' of listed dangerous wastes 

containing BTEX constituents in the TFAA. On the other hand, multiple relatively 

large-volumes of non-dangerous ·n>£-I materials were reportedly released. 

• Other media found to contain constituents associated with listed wnstes knowu to have 

been managed at the TSD (other than BTEX constituents) will be evaluated in tight of 

historic waste handling and release information 7 to determine whether there is 

evidence that it contains a listed dangerous waste. 

• Media found to contain such listed constituents, but nt levels (below 1.\ITCr\ Method 

B), may, with Ecology's approval, be managed as solid wasres in accordance with 

Ecology's w1-ittennpproval and required management of contained-out environmental 

media. 

• Media found to contain constituents as a result of mixture with listed dangerous wastes 

will be managed as listed dangerous wastes, unless Ecology approves a contained-out 

determination. 

u Id. 
7 Id. 
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TABLE2.3 

WASTES HISTORlCALL Y MANAGED AT THE S1TE BY BEI 
TERMINAL 91 T A..NK FARM SITE RIIDE REPORT 

WASTE DESCRIPTION 

Waste Oils1 

Crankcase oils, bunker fuels, diesel 
and tank cleaning residuals, and 
waste boiler fuel (fuel oil #6) 

Coolant Oils 
Metal machining waste 

Oily Industrial Wastewaters 
Tank cleaning waste, bilge waters, 
etc. 

Industrial Wastewaters Without Oil 
Automobile manufacturing waste 

Industrial Wastewaters With Solvents 
Rinsewater from cleaning and 
stripping of airplanes 

Waste Sludges 
Oily sludges from cleaning of 
sumps 

1Jnformation obtained from BEl files. 

POTENTIAL CONTAMINANTS 

l. Metals including cadmium, chromium, lead 
2. Other constituents silicon, and phenol (less than 1,000 ppm) 
3. Sulfur; and 
4. Iron scale 

l. Metals including aluminum, arsenic, chromium (Ill), iron, and 
zinc; 

2: Exotic metals including magnesium and titanium; and 
3. Chlorinated paraffins (non-hazardous waste) 

I. Low-level oil contamination; 
2. Metals including trivalent chromium, hexavalent chromium, 

lead, and zinc; 
3. Waste oil constituents including cadmium, copper, iron, lead, 

phenols and silicon: 
4. Surfactants including soaps, and dcfoamers (non-hazardous 

wastes) 

I. Low levels of hexavalent chromium (Vl) 
2. Aluminum 

1. Low levels ofFOOl-FOOS Wasle 
2. Phenol 
3. Low-level (approximately 1000-4000 ppm) methylene chloride 

I. Metals including cadmium, chromium, lead 
2. Other constituents silicon, ancl phenol (less than 1,000 ppm) 
3. Sulfur 
4. Iron scale 

lNote: All waste oils have the possibility oflow-lcvel PCB contamination and levels ofBTEX compounds. 
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TABLE2.4 

WASTE AND PRODUCTS HANDLED BY BEl I 
AT THE TIME OF ABOVEGROUND CLOSURE 

TERMINAL 91 TANK FARM SITE RI/DE REPORT 

WASTE DESCRfPTION WASlECODES 

Bunker·C and water WT02 
Cleaners-mixed alkaline, glycol <10%, oil, water WT02 

Crankcase oil WT02 

Cutting fluid!ttamp oil: chlorinated paraffins, diethylene wP02 

Dewatered oil tank sludge WT02 

Dewatered tank bottom solids potentially containing 0004,0006,0007,0008,0009 
arsenic, cadmium, chromium, lead, or mercury 

Diesel fuel -with benzene 0018, WT02 

Emulsified oiJ.coolaot/water/detergent WT02 

Ethylene glycol/wateNultifreeze <12% concentration WT02 

Jet/A-fuel and water WT02 

Machine coolant (Trim-sol) WT02 

Mineral oil WT02 

Mineral oil DOOI 

Mixed oils WT02 

Non-RCRA waste liquid WT02 

Oil tank bottom solids WT02 

Oil, Bunker C WT02 

Oil, water with trace metals WT02 

Oil/kerosene \\'T02 

Oily absorbent pads/debris/solids WT02 

Oily floc from water tn:atment WT02 

Oily floc/water: lead & benzene DOOR, 0018, Wf02 

Oily sump sludge WT02 

Paint booth rinsings containing chrome D007, WT02 

Petroleum distillate, dye penetrant/water treatability WT02 

Petroleum oil sludge WT02 

Phenolic water WT02 

Phosphate ester-based hydraulic fluid WT02 

Process water WT02, D0\8 

Sodium hydroxide (alkalineiphenolic) WT02 

!Information obtained from BEl files. 

Notes: 
Waste Codes 
DWIEHW 
NA 

As designated by Ecology and/or EPA. 
Dangerous Waste/Extremely Hazardous Waste 
Not Applicable 
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TABLE 2.4 (Continued) 

WASTE AND PRODUCTS HANDLED BY BEJl 

AT THE TIME OF ABOVEGROUND CLOSURE 
TERl'vHNAL 91 TANK FARM SITE RIIDE REPORT 

Waste Description Waste Codes 

To \uene/pa int F00.5 

Tramp oil from machine coolant oil WT02 

Used engine oil WT02 

Waste combustible liquid, n.o.s, (diesel) Wf02, 0018 

Waste oil WT02 

Water & oil from oil-water separators WT02 

Water with lead <500 ppm DOOB, WT02 

Water with phenol, coolant, metal chips & debris WT02 

Water, methanol, hydrochloric acid, hexane, sediment WT02 

Water, oil with lead DOOS, WC02 

Water, oil, coolant WT02 

Water, oil, coolant WP02 

Water, oil, coolant (ethylene glycol) WT02 

Water, oil, sludge WT02 

Water, oil, soap WT02 

Water, oil, soap, grease, contaminated WT02 

Water, synthetic hydraulic fluid, oil WT02 

Water/MEK, acetone, perchloroethylene FOOl, F002, F003, F005, D035, 
0039 

Water/oil/hydraulic fluid/antifreeze- auto maintenance WT02 

Water/oil/jet fuel WT02 

Water: phenol< SOO ppm; acetone, toluene, Ill-Tri FOOI,F002, F003,F005 

Well drilling debris: barium, cadmium, chromium, lead 0005, 0006, 0007, D008 

Aqueous wastes containing phenol non-regu Ia ted 

Boron wastewater non-regulated 

Bunker C fuel oil non -regulated 

Combustible oily water non-regu \ated 

Concentrated salt brine with water, iron, nickel, hydroxide non-regulated 

Coolant non-regulated 

Coolant slops non-regulated 

Diesel/water non-regulated 

I Information obtained from BEl files. 

Notes: 
Waste Code5 
DW/EHW 
NA 

As designated by Ecology and/or EPA. 
Dangerous Waste/Extremely Hazurdous Waste 
Not Applicable 
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TABLE 2.4 (Continued) 

WASTE AND PRODUCTS HANDLED BY BErt 
AT TI-IE TIME OF ABOVEGROUND CLOSURE 

TERMINAL 91 TANK FARM SITE RIIDE REPORT 

WASTE DESCRIPTION 

Flash Point> I 00°F 

Gasoline/water 

Heavy metal aqueous waste 

Hydraulic oil 

Hydraulic oil/fuel oil, waste 

Lube Oil 

Mixed oil > &5% BSW thenn chem treat 

Mixed o11 BSW 0% to 12% 

Motor oil 

Oil sludge & water 

Oil/water BSW 13% to 30% 

OiVwater BSW 31% to 500/o 

P.S. 400 - heavy fuel oil 

Transfonner oil, if recyclable 

Treatable aqueous wastes 

Turbine oil, if recyclable 

Water containing asphalt emulsion/petroleum distills. 

Water, oil 

Water, oil. coolant 

Water/fuel 

Weak alkaline non-corrosive 

llnformation obtained from BEl files. 

Notes: 

WASTE CODES 

non-regulated 

non-regulated 

non-regulated 

non-regulated 

non-regu \a ted 

non-regulated 

non-regulated 

non-regulated 

non-regulated 

non-regtJiated 

non-regu Ia ted 

non-regulated 

noi1-regulated 

non-regulated 

non-regulated 

non-regu Ia ted 

non-regu \a ted 
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Management of the Port of Seattle's T-91 Facility's 
Tank Farm Site Subsurface Debris 

December 18, 2008 

Issue submitted via email from the Port on November 10. 2008: 

T91 Tank Farm Site Subsurface Debris: 
"The purpose of this email is to follow up on the subsurface debris issue that we discussed on our 
meeting on October 29, 2008. The primary purpose of that meeting was to discuss the status of the Port 
of Seattle's ("POS's'? Feasibility Study preparation for the Terminal91 Tank Farm Site ("Tank Farm 
Site'?. During that meeting, we discussed several possible remedial action alternatives for the Tank Farm 
Site, some of which would likely involve removal and possible offsite disposal/recycling of concrete and 
other existing subsurface structures (Including meta/tank bases). We discussed some possible options 
for handling the subsurface structures, and agreed that further discussion would be necessary to come to 
agreement on how the subsurface debris would be handled during the final remedial action. Such a 
determination will be necessary in order to provide accurate cost estimates for the remedial action 
alternatives that involve handling of contaminated debris. 

As you know, portions of the Tank Farm Lease Parcel ("Lease Parcel'? historically were operated by 
former POS tenants as a dangerous wast€! treatment and storage facility ("TSD'?. The aboveground 
portions of the TSD were "clean-closed" by Philip Services Corporation prior to and during 1995, and 
Ecology approved the final aboveground closure in a letter dated October 1, 2003. In that letter, Ecology 
stated 'the below-ground contamination is deferred to the on-going corrective action at the facility and 
Ecology is not certifying the Pier-91 facility as "clean-closed" at this time'. 

During implementation of remedial action at the Tank Farm Site, it is probable that remaining in-place 
concrete and steel structures will be encountered. The in-place structures are what remain of the former 
tank farm after the 2005 demolition of the aboveground porllons of the tank farm as part of an interim 
remedial action. During the 2005 demolition, some of the tank bases were left In place because It was 
considered possible that/he space between the two tank bases (where present) could contain oily sand 
or pea gravel containing potential dangerous waste. If the final cleanup action selected by Ecology 
requires that the existing subsurface structures be removed, steel formerly in contact with dangerous 
waste will be decontaminated and recycled offsile using procedures described in Ecology's closure 
guidance. 

Concrete structures known to remain at the Lease Parcel include the pavement that surrounds (and 
possibly lies beneath) some or all of the tank bases, and concrete footings at the locations of the former 
secondary containment walls. As part of typical demolition activities, the concrete will be removed from 
the ground by breaking it up into manageable pieces. For concrete not in contact with dangerous waste, 
standard construction methods will be performed. 

The upper (aboveground) surfaces of the concrete pavement were clean-closed during past closure 
activities. The lower surface of these concrete pieces will likely have sol/ adhered to them. Once the 
concrete is broken up and removed, there are three general options for how it can be managed: 

Recycle and reuse offsile. This Is the typical method of handling 
at most construction sites. This option may require some level of decontamination and/or sampling of the 
lower concrete surfaces prior to offsite reuse. 

Recycle and reuse onsile as structural fill. This method may or may 
not require decontamination and/or sampling at the lime of emplacement, but future decontamination 
and/or sampling might be required for this materia/If disturbed during future construction activities. 

I 
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of as solid waste, this could involve collection of random representative chip samples of the bottom 
surfaces of the concrete to see if they meet a numerical cleanup standard. If presumed hazardous waste, 
sampling might not be required. 

The regulatory status of the concrete debris that is in contact with dangerous waste will be critical to how 
this waste will be managed and what the associated costs are. Please let us know at your earliest 
convenience when you will be able to meet to discuss these options further." 

Susan Roth, LHG 
Roth Consulting 

The Department of Ecology's response to the Port of Seattle question on the 
management of contaminated debris at Terminal 91 Tank Farm site (submitted via email on 
November 10, 2008). 

Ecology is working with the Port of Seattle (POS) to address issues associated with the 
management of contaminated debris, and In particular concrete, at the Terminal 91 Tank Farm 
site. Given the scale of the affected area and volume of contaminated debris Involved, Ecology 
is offering guidance to maximize environmental benefit yet be feasible and attainable in the field. 
This guidance is based on information Ecology has to date and Is offered as a courtesy to help 
expedite the development of the feasibility study (FS). Ecology may revise this guidance 
response if new information indicates that such revisions are needed to be in compliance with 
MTCA, RCRA and other ARARs. 

Ecology suggests the POS look to the recently finalized document: 'Guidance for Waste 
Designation Procedures at Terminal 91' ( GWDP) to provide a framework and consistency for 
the concrete debris determinations for disposal options. 

When assessing contaminated debris, consider the following: 
• Identify those portions of the tank farm site that are affected by TPH from areas that may 

also be potentially affected by listed wastes. 
a. As per the EPA publication Management of Remediation Waste Under RCRA 

(EPA530·F·98-026, October 1998) do not classify remediation waste as listed 
waste unless there is data available to serve as the basis for that listing or if there 
is reasonable likelihood that listed dangerous waste is the source of the 
contamination. This may Include the presence of PCBs and chlorinated 
compounds, as well as other wastes not typically associated with TPH. 

b. Criteria to be used to delineate such areas should follow the same guidance 
decisions established in the final GWDP. 

• For debris affected only by TPH-011 contamination 
a. Debris will not need to be sampled for designation purposes (per WAC 173-303-

071). 
b. Standard demolition, removal, and disposal practices may be ·used 

! 
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c. Ecology will look favorably upon disposal practices that incorporate reuse and 
recycling. Such practices will be qualitatively evaluated on an environmental net 
benefit basis. 

d. MTCA encourages permanent solutions to the maximum extent practicable. 
Ecology will also look favorably upon remedial actions that remove concrete in 
order to access and remove highly contaminated soils. 

• For debris subject to dangerous waste designation requirements, develop a sampling 
and analysis plan to be reviewed and approved by Ecology. 

a. For debris that does not designate as dangerous waste': Use best professional 
judgment for disposal. 

i. Consider what contaminants and concentrations are present to guide 
reuse or re-emplacement scenarios. 

ii. Consider current and potential exposure pathways and endpoints. 
iii. Consider potential future land use. 
iv. Ecology will not allow the placement of contaminated debris back on the 

land where such action leads to exceedances or potential exceedances of 
cleanup levels. 

b. If determined to be a dangerous waste, dispose in accordance with Chapter 173-
303. In general, the options are: 

i. Send to a dangerous waste landfill and is subject to Land Disposal 
Restrictions (LDRs); 

ii. Decontaminate the dangerous waste debris per the Debris LOR treatment 
methods. Depending on the LOR debris treatment method, the post
treated debris may no longer be regulated as a DW; 

iii. Onsite or offslte recycling will need to meet the requirements 
of WAC 173-303 

1 Through sampling/analysis or generator knowledge 
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EXHIBITF 
IMPLMENTATION SCHEDULE 

TERMINAL 91 TANK FARM CLEANUP ACTION 

Task Schedule 
Submit 30% Design Basis Memorandum (DBM) to Ecology 90 days1 from effective date of Cleanup 

Agreed Order 

Ecology Review of30% DBM 30 days from receipt of 30% DBM 

Meeting to Review Ecology Comments on 30% DBM 10 days from receipt of Ecology comments 

Submit Draft Engineering Design Report (EDR) and 90% 180 days from receipt of Ecology 
Construction Plans and Specifications (CPS) to Ecology comments on 30% DBM 

Ecology Review of Draft EDR and 90% CPS 60 days from receipt of Draft EDR 
and 90% CPS 

Meeting to Review Ecology Comments on Draft EDR and 10 days from receipt of Ecology comments 
90%CPS 

Submit Final EDR and 100% CPS to Ecology 70 days from receipt ofEcology comments 

Ecology Approval; ofFinal EDR and 100% CPS 15 days from receipt of Final EDR 
and 100% CPS 

Construction of Cleanup Action Per approved schedule in Final EDR 

Notes -

1 - Assumes Data Gaps Investigation completed within 30 days of effective date of Cleanup AO 

i If Ecology disapproves the proposed Final EDR, the Port shall respond as provided in Section VII.A.4.c of the 
Agreed Order. 
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ATTACHMENT  2 
COMPLETED AOCS AND SWMUS REQUIRING CORRECTIVE ACTION 
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TERMINAL 91  

COMPLETED AOCS AND SWMUS REQUIRING CORRECTIVE ACTION AND COM-
PLETION DATES 

 
Discrete 

Unit 
SWMU, AOC, or Other 

Area 
Description Status 

A.1.  AOC 2 USTs and UST Releases on Termi-
nal 91 Premises—Tanks A-G 

Complete with recording of re-
strictive environmental covenant 
8/30/17. 

B.1.  SWMU 32 Oil Blending Station Complete; Ecology letter 4/20/05
B.2.  SWMU 33 Solid Waste Yard Complete; Ecology letter 4/20/05
B.3.  SWMU 35 Storage Area Outside Building W-

47
Complete; Ecology letter 4/20/05 

B.4.  SWMU 36 Storage Inside Building W-47 Complete; Ecology letter 4/20/05
B.5.  SWMU 37 Car Wash Station Complete; Ecology letter 4/20/05 

B.6.  SWMU 38 Paint and Motor Oil Waste Build-
ing C-154

Complete; Ecology letter 4/20/05 

B.7.  SWMU 39 Paint Filter Waste Storage Area Complete; Ecology letter 4/20/05
B.8.  SWMU 40 Short Fill Complete after restrictive cove-

nant; Ecology letter 4/20/05
B.9.  SWMU 43 Berth Stations and Valve Vaults Complete; Ecology letter 4/20/05
B.10.  SWMU 44 Waste Oil Storage Shed Complete; Ecology letter 4/20/05
B.11.  SWMU 45 Storm Drain at North End of Ter-

minal 91
Complete; Ecology letter 4/20/05 

B.12.  SWMU 46 Two Storm Drains at Center of 
Terminal 91

Complete; Ecology letter 4/20/05 

B.13.  SWMU 47 Abandoned Oil/Water Separator Complete; Ecology letter 4/20/05
B.14.  SWMU 48 Transfer Piping Complete; Ecology letter 4/20/05
B.15.  AOC 2 USTs and UST Releases on Termi-

nal 91 Premises—Tanks H and I
Complete; Ecology letter 4/20/05 

B.16.  AOC 2 USTs and UST Releases on Termi-
nal 91 Premises—Tank J 

Complete; Ecology letter 4/20/05 

B.17.  AOC 2 USTs and UST Releases on Termi-
nal 91 Premises–Tank K

Complete; Ecology letter 4/20/05 

B.18.  AOC 2 USTs and UST Releases on Termi-
nal 91 Premises–Tank T

Complete; Ecology letter 
11/16/11 

B.19.  AOC 2 USTs and UST Releases on Termi-
nal 91 Premises–Tank Z

Complete; Ecology letter 4/20/05 

B.20.  AOC 4 Leaking Motor Complete; Ecology letter 4/20/05
B.21.  AOC 5 PCB Transformer Pad Complete; Ecology letter 4/20/05
B.22.  AOC 7--Pier 90 Area 

 
 
AOC 7--Pier 91 Area 
 
 

Concrete Aprons  
 
 
Concrete Aprons (see also 1991 
Soil Investigation for Pier 91 Chill 
Facility)

Complete; Ecology letter 
11/16/11 
 
Complete; Ecology email 
10/9/12 

B.23.  AOC 16 Inactive Transformers Complete; Ecology letter 4/20/05
B.24.  Other Area (from Baseline 

Report) 
1990 PNO Pipeline Break South of 
Building T-38, Pier 91

Complete after restrictive cove-
nant; Ecology letter 4/20/05
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B.25.  Other Area (from Baseline 
Report) 

1991 PNO Pipeline Break at South 
End of Pier 91

Complete; Ecology letter 4/20/05 

B.26.  Other Area (from Baseline 
Report) 

1994 Transformer Pad Complete; Ecology letter 4/20/05 

B.27.  Other Area (from Baseline 
Report) 

1994 DAS Building Site Investiga-
tion

Complete; Ecology letter 4/20/05 

B.28.  Other Area (from Baseline 
Report)--Pier 90 Area 

1991 Soil Investigation for Pier 91 
Chill Facility--Pier 90 Area (see 
also AOC 7)

Complete; Ecology letter 
11/16/11 

B.29.  Other Area (from Baseline 
Report) 

1996 PNO Pipeline Alignment Soil 
Remediation, Pier 90

Complete; Ecology letter 
11/16/11 

B.30.  Other Area (from Baseline 
Report) 

1996 PNO Pipeline Break, Pier 91 Complete; Ecology email 
10/9/12 

B.31.  Other Area (from Baseline 
Report) 

1994 DAS Utility Trench Investi-
gation

Complete; Ecology letter 
11/16/11 

B.32.  Other Area (Independent 
Cleanup) 

1999 PNO Pipeline Release on Pier 
90

Complete; Ecology email 
3/16/12 

B.33.  Other Area (Independent 
Cleanup) 

Pier 91 Pipeline Decommissioning 
and Historic Pipeline Releases in 
the Vicinity of the Carnitech Build-
ing

Complete; Ecology email 
10/9/12 
 

B.34.  Other Area (Independent 
Cleanup) 

Pier 91 Pipeline Decommissioning 
and Historic Pipeline Releases in 
the Vicinity of the Cruise Ship Ter-
minal

Complete; Ecology email 
10/9/12 
 

B.35.  Other Area (Independent 
Cleanup) 

Pier 91 Historic Pipeline Releases Areas B & C--Complete; Ecol-
ogy emails 2/3/12 and 3/16/12  
 
Area D--Complete; Ecology 
email 7/17/13 

B.36.  Other Area (Brownfields 
Investigation) 

Building 136 
 
 
Building 136 Hydraulic Lifts 

Complete; Ecology memo 
emailed 12/23/13 
 
Complete; Ecology letter 
10/31/18 

B.37.  Other Area (Brownfields 
Investigation) 

Locomotive Fueling Area Complete; Ecology email 8/4/16 

B.38.  Other Area (Brownfields 
Investigation) 

Incinerator UST Area Complete; Ecology email 8/4/16 

B.39.  Tank Farm Affected Area 
Interim Action 

Stormwater Sump Bottom Filling 
Interim Remedial Action

Complete; Ecology letter 12/7/11 

 
Notes: 
AOC is Area of Concern 
SWMU is Solid Waste Management Unit 
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