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1 Introduction 
This Cleanup Action Plan (CAP) describes the Cleanup Action selected by the Washington State 
Department of Ecology (Ecology) for the cleanup of contamination at the Central Waterfront Site 
(Site) in Bellingham, Washington. This CAP was developed using information presented in the Final 
Remedial Investigation and Feasibility Study Report, Central Waterfront Site, Bellingham, Washington 
(RI/FS; Anchor QEA 2018). This document has been prepared to satisfy the requirements of the 
Model Toxics Control Act (MTCA), Chapter 70.105D Revised Code of Washington (RCW), 
administered by Ecology under the MTCA Cleanup Regulation, Chapter 173-340 Washington 
Administrative Code (WAC).  

1.1 Site Description and Background 
The Site encompasses approximately 51 acres of upland waterfront industrial property in Bellingham, 
Washington. The Site is bordered on the north by I&J Waterway, on the east by Roeder Avenue, on 
the south by Whatcom Waterway, and on the west by the former Aerated Stabilization Basin (ASB) 
and Bellingham Bay (Figure 1-1). The Site consists of upland areas. Adjacent intertidal and sediment 
areas are not included within the Site boundary, with the exception of sediment impacts in the 
nearshore area of Whatcom Waterway. Figure 1-2 shows the Site property ownership within the Site, 
including the Port of Bellingham (Port), Sanitary Services Company (SSC), Puget Sound Energy (PSE), 
and the State. The State also owns adjacent aquatic land in Whatcom and I&J Waterways that is 
managed by the Washington Department of Natural Resources (DNR). The City of Bellingham (City) 
has rights-of-way within the Site. 

1.2 Purpose and Scope 
This CAP was developed using information presented in the RI/FS. Ecology issued the draft RI/FS for 
public comment in September of 2017. The RI/FS was then revised to address public comments 
received, and approved by Ecology in March of 2018. The RI/FS summarized approximately 30 years 
of environmental investigations performed under Ecology direction to characterize the nature and 
extent of contamination at the Site. The RI/FS also screened cleanup technologies and evaluated 
different potential cleanup alternatives consistent with MTCA regulatory criteria.  

The purpose of this CAP is to describe Ecology’s Selected Cleanup Action for the Site, and consistent 
with MTCA (WAC 173-340-380) requirements, the following information is included herein: 

• Summary of Site background and history, current and future land use, and current Site 
conditions (Section 2) 

• Cleanup requirements applicable to the Site, including cleanup standards and other federal, 
state, and local laws applicable to the Cleanup Action (Section 3) 
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• Summary of the remedial alternatives considered and evaluated in the RI/FS (Section 4) 
• Description of the Selected Cleanup Action and appropriate Institutional Controls (Section 5) 
• Impacted media and contaminant types and quantities remaining on Site (Section 5) 
• Rationale for selecting the Cleanup Action and preliminary determination for regulatory 

compliance of the Selected Cleanup Action (Section 5) 
• Schedule for implementing the Cleanup Action (Section 6) 

1.3 Coordination with Sediment Cleanup and Waterfront Development  
The Site is situated between two ongoing sediment cleanup projects: the Whatcom Waterway and 
I&J Waterway sites. This CAP was developed to be compatible with the cleanup of these adjacent 
sediment sites and to prevent migration of upland contaminants into adjacent sediments following 
cleanup activities. In addition, this CAP was developed in parallel with ongoing land-use planning 
and development activities being performed by the Port and the City. A community vision of the 
future of the Bellingham waterfront is underway (referred to as the Waterfront District), and the Site 
plays a vital role in development opportunities to revitalize a working waterfront.  

2 Site Background 
This section describes background information relevant to the cleanup of the Site. 

2.1 Site History 
The following presents a general summary of the Site history; detailed information is available in the 
RI/FS (Anchor QEA 2018). 

2.1.1 Dredging and Filling History 
The Central Waterfront shoreline was initially created during early development of Whatcom 
Waterway and I&J Waterway. Early dredging activities in the Whatcom Waterway and I&J Waterway 
areas in the early 1900s included dredging of shallow channels, with side-casting of the dredged 
materials behind bulkheads for creation of shoreline fill areas. Additional localized dredging events 
were performed between 1961 and 1979. 

The ASB, located to the west of the Site, was constructed in 1978 and 1979, along with installation of 
wastewater pipelines beneath Whatcom Waterway, and installation of an outfall line offshore of the 
ASB.  

2.1.2 Historical Site Use and Operations 
The Site has been used for industrial activities by multiple parties since the 1880s. Industrial 
operations conducted within the area include, but are not limited to, lumber mill, truck dispatching, 
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shallow-water marine area used for log rafting, boat maintenance and storage, bulk fuel terminals, 
foundry operations, coal storage and shipping, cement warehouse, electrical equipment operations, 
seafood distribution, fueling operations with underground storage tank (UST) use, municipal landfill, 
olivine rock processing plant, U.S. Naval Reserve, gravel hauling, PSE substation, disposal company, 
and warehousing. 

The historical operations of the Site are presented for four general Site areas based on significant 
operations and geographic areas. Figure 2-1 shows the locations of associated historical operations, 
including the former Chevron Terminal, Colony Wharf, Roeder Avenue Landfill, and Olivine Uplands 
areas. 

The former Chevron Terminal area is located within the southwest portion of the Site and was 
operated as a bulk fuel terminal from approximately 1913 until the late 1980s. The former terminal 
included two tank farms, a marine vessel loading dock with associated piping, three tanker truck 
loading racks, a rail loading rack, product storage warehouse and office, and facility piping and 
stormwater management features. Former terminal features, including aboveground storage tanks 
and loading racks, have been demolished and removed from the property.  

The Colony Wharf area is located within the southeastern portion of the Site and, since the early 
1900s, has been used for a variety of industrial activities. Historical land uses include sales of building 
products (coal, lime, cement, plaster, brick, and tile); steel casting company; foundry operations; truck 
garage; manufacture of cement products; boat repair and maintenance; machine shop and welding; 
fish and seafood distribution; and electrical equipment manufacture, sales, and repair. In addition, 
two USTs and an associated fuel dispenser were used at the property for gasoline storage and 
fueling. 

Prior to 1965, the area of the site occupied by the Roeder Avenue Landfill consisted of a shallow-
water marine area used for log rafting. In 1965, the Roeder Avenue landfill was constructed largely 
on Georgia-Pacific (GP)-owned property by first constructing a clay berm extending north-south 
between the Hilton Avenue and C Street areas, and then placing refuse and soil cover within the 
enclosed area. According to the City of Bellingham records (RETEC 1996, 1997), the berm was 
constructed of inexpensive clay overburden, on top of the tide flats between the Hilton Avenue 
bulkhead and the Chevron property. Between 1965 and 1974, the Roeder Avenue Landfill was 
operated as a disposal site for wood waste and other material from the GP mill and as the main 
disposal site for municipal refuse by the City. 

The former Olivine Uplands area is located within the northern portions of the Site along Hilton 
Avenue, immediately north of the Roeder Avenue Landfill. Operations included lumber mill 
operations, truck fueling and equipment maintenance, and olivine ore and cement processing. In the 
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western portion of the area, a former bulk fuel terminal (former Time Oil) operated from 
approximately the early 1960s to the mid-1980s. 

2.1.3 Environmental Investigations 
Numerous environmental investigations have been performed at the Site since the mid-1980s as part 
of environmental activities at four previously independent sites: the former Chevron Terminal, Colony 
Wharf, former Olivine Uplands, and former Roeder Avenue Landfill. These four independent sites 
were consolidated into the Site in 2003, and subsequent environmental studies were performed on a 
site-wide basis.  

The Site RI was initiated in 2007 and 2008 with supplemental RI activities completed from 2009 to 
2016. Table 2-1 provides a listing and description of environmental investigations at the Site, 
including the study author and the party for which the study was prepared. The locations of Site 
investigation sampling are shown in Figure 2-2.  

2.1.4 Previous Cleanup Actions  
Cleanup actions have been performed in portions of the Site, including the following: 

• Decommissioning of eleven USTs at seven locations between 1987 and 2003 (see Figure 2-1) 
• Completion of remedial actions at the former Chevron Terminal to address petroleum-related 

contamination to prevent the migration to Bellingham Bay, including 1) soil bioremediation 
efforts between 1993 and 1994; 2) removal of contaminated soil and product accumulation in 
the southern corner of the site during 2001; and 3) an interim action in 2013 along the 
southwest shoreline to remove impacted soil and sediments, in the area where sheens had 
been observed, and creosote-treated pilings 

• Construction in 2000 to 2001 of a 250,000-square-foot warehouse building by GP over the 
central portion of the former Roeder Avenue Landfill, in addition to grading, capping, and 
installation of a landfill gas control system beneath the warehouse 

• Completion in 2016 to 2017 of the C Street Terminal project by the Port, including 
1) rehabilitation of utilities and upland infrastructure; 2) enhancement of stormwater collection 
and treatment of the existing C Street waterfront terminal and adjacent right-of-way areas 
located at C Street and Maple Street; and 3) associated impacted soil removal and disposal 

• Construction in 2016 of the 54,000-square-foot All American Marine building over the 
southeastern portion of the former Olivine Uplands area, in addition to grading, hardscape, 
landscape, installation of a landfill gas control system beneath the building, and associated 
impacted soil removal and disposal 

In addition to these actions, cleanup work was implemented in parallel with Phase 1 of the Whatcom 
Waterway cleanup as described in Section 2.2.  
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2.2 Adjacent MTCA Cleanup Sites  
The Port, with Ecology oversight, has initiated separate cleanup agreements for contaminated 
sediments located within the Whatcom Waterway and I&J Waterway sites, which bound the Site to 
the south and north, respectively. 

The design and implementation of the cleanup of the Whatcom Waterway site is being performed in 
two cleanup phases, with two separate and independent construction projects, each addressing 
distinct areas of the site. Phase 1 of the Whatcom Waterway cleanup was performed from mid-2015 
through mid-2016, and involved work along the southern Central Waterfront Site boundary, 
including in-water work performed to address Central Waterfront contaminants. That work included 
dredging and construction of engineered capping, shoreline stabilization, some structure demolition 
and removal, and bulkhead construction (steel sheet pile containment walls) that provided source 
control. The design of the Phase 2 construction project will address remaining Whatcom Waterway 
areas, by using a combination of dredging, capping, confined aquatic disposal, and institutional 
controls (ICs) to achieve cleanup levels. These activities may be performed in association with certain 
waterfront redevelopment activities. 

A CAP has been developed for the I&J Waterway site. An Agreed Order requires the development of 
detailed design documents for the sediment removal work described in the CAP.  

2.3 Current and Future Land Use 
Land within the Site is owned by a variety of both public and private entities as shown in Figure 1-2. 
The majority of the parcels within the Site boundaries are owned by the Port. The City owns certain 
street rights-of-way and a small parcel adjacent to the electrical substation. The Port leases certain 
parcels to tenants for a variety of uses. Current tenant and private operations include boat 
maintenance and storage (Landings at Colony Wharf), electrical substation (PSE), refuse and recycling 
truck maintenance and storage (SSC), Technology Development Center for educational purposes 
(Bellingham Technical Institute) within the warehouse building, seafood processing (Bornstein 
Seafoods), boat storage and lift service (Hilton Harbor), concrete floats and shore-protection 
structures (Bellingham Marine Industries), ship manufacturing (All American Marine), and public trail 
and parking. 

As part of land use planning, the Port and City completed the Waterfront District Sub-Area Plan 
(Port/City 2013), to include an area-wide rezoning from industrial to a mixed use Marine Trade 
designation (i.e., combination of commercial, industrial, and institutional mixed-uses). Key planning 
elements that affect the Site are described in RI/FS Section 3.6. The Waterfront District Sub-Area Plan 
is currently being updated and undergoing City of Bellingham and public review. Figure 2-3 presents 
the current draft area-wide zoning plan. 
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In addition, as part of the Waterfront District Sub-Area Plan’s selected land use for the Whatcom 
Waterway site and in conjunction with Ecology, the ASB (located along the western boundary of the 
Site) and its impacted sediments will be dredged and removed. The ASB breakwater will then be 
opened, reconnecting the inner basin with the tidally influenced marine waters of the Bay. The ASB 
will be redeveloped as a new marina with integrated public shoreline access and habitat 
enhancements.  

2.4 Site Subareas 
During the RI/FS, the Site was divided into three subareas that have been identified as having soil, 
groundwater, sediment, and/or landfill gas and soil vapor contamination, based on evaluation of 
data obtained during the past 30 years of environmental investigations and cleanups. The three Site 
subareas are: Landfill and Perimeter subarea (including the former Roeder Avenue landfill and 
adjacent perimeter areas), C Street Properties subarea (including properties along the southern 
shoreline of the Site that previously included the former Chevron Terminal and Colony Wharf areas), 
and Hilton Avenue Properties subarea (including properties along the northern shoreline of the Site 
that previously included the former Olivine Uplands and former Time Oil fuel facility). Figure 2-4 
shows the subarea boundaries.  

2.5 Current Site Conditions 
Current site conditions were described in the Conceptual Site Model, as part of RI/FS Section 6. 
Groundwater contaminants of concern (COCs) within the Landfill and Perimeter subarea were 
identified as metals, petroleum hydrocarbons (total petroleum hydrocarbon-gasoline range [TPH-G], 
TPH-diesel range [TPH-D], and TPH-motor oil range [TPH-MO]), polycyclic aromatic hydrocarbons 
(PAHs), volatile organic compounds (VOCs), benzene, and semivolatile organic compounds (SVOCs). 
Landfill refuse and soil contamination within the landfill boundary were delineated based on 
historical information and extensive test pitting and borings and are assumed to pose a threat to 
human health or the environment through direct contact. Landfill gas impacts and distribution 
covered the entire landfill footprint and areas adjacent to refuse (i.e., landfill perimeter). Landfill 
impacts are a source of contamination to groundwater outside of the Landfill footprint, particularly in 
the northern and southern landfill perimeters. Dissolved metals in groundwater (sourced at the 
Landfill) appeared to co-mingle with metals from historical operations within the C Street Properties 
subarea and have the potential to migrate from the vicinity of the shoreline to surface water. 
Therefore, the groundwater to surface water and sediment pathways were considered complete 
during the RI/FS evaluation. In addition, there is a potential for contaminant transport in 
groundwater to the ASB, when future conditions assume surface water receptors consistent with the 
marina development. 
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Petroleum hydrocarbons and associated constituents (TPH-G, TPH-D, and TPH-MO), benzene, PAHs, 
metals, VOCs in soil, soil gas, groundwater, sediment porewater, and sediment were identified as 
COCs within the C Street Properties subarea. Contaminated sediments in the adjacent Whatcom 
Waterway were remediated by dredging and capping completed during Phase 1 of the Whatcom 
Waterway cleanup (RI/FS Section 2.4). Although soil impacts are a source of contamination to 
groundwater and porewater, recent RI monitoring (i.e., in 2013 and 2016) indicated that groundwater 
contamination had generally not reached the southern shoreline of this subarea, except for a few 
locations where petroleum hydrocarbons and metals had exceedances in porewater and/or 
groundwater. Nearshore monitoring wells in the western portion of this subarea indicate migration 
of metals from groundwater to adjacent surface water/sediments is a potential pathway. 

Petroleum hydrocarbons (TPH-G), metals (arsenic and lead), and PAHs in soil were identified as COCs 
within the Hilton Avenue Properties subarea. However, the soil impacts are not a source of 
contamination to groundwater, as monitoring over time has indicated empirically that soil 
contamination is not leaching to groundwater.  

Table 2-2 provides a detailed summary of the principle RI/FS findings, including the nature and 
extent of contaminants, fate and transport, and current and future pathways and receptors for each 
subarea. Figure 2-4 depicts the extent of soil and groundwater contamination developed as part of 
the RI/FS. 

3 Cleanup Action Requirements 
Cleanup Action requirements must be met by the cleanup of the Site, consistent with MTCA, through 
the following: 

• Remedial Action Objectives (RAOs), which are specific goals to be achieved by the Cleanup 
Action and designed to adequately protect human health and the environment under a 
specific land use  

• Cleanup Standards, which include both cleanup levels (chemical- and media-specific 
concentration of a contaminant that is protective of human health and the environment via all 
exposure pathways) and a point of compliance (the location where the cleanup level must be 
attained to achieve protectiveness) and are consistent with the current and anticipated future 
land use 

• Applicable or Relevant and Appropriate Requirements (ARARs), which are other 
regulatory requirements that apply to the Site’s Cleanup Action 

Site-related sediment contamination has been addressed by the cleanups at the Whatcom Waterway 
sediment site. As a result, cleanup requirements for the sediment areas of the Site are not addressed 
in this CAP.  
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3.1 Remedial Action Objectives 
The RAOs for surface/subsurface soil, groundwater, landfill-associated gas, refuse, and soil gas 
considered the applicable exposure pathways for those media. Table 3-1 summarizes the RAOs by 
the various Site subareas. 

Each RAO is achieved by meeting chemical- and media-specific cleanup standards (cleanup levels 
and points of compliance) that are based on the specific exposure pathways, and/or otherwise by 
preventing exposure through containment with associated engineering and/or ICs. 

3.2 Cleanup Standards 
The MTCA Cleanup Regulations (WAC Sections 173-340-720, -730, and -740) were followed to 
develop cleanup levels for groundwater, soil, and air for this Site, which are consistent with those 
applied across cleanup sites throughout Bellingham Bay. As such, established cleanup levels 
addressing potentially complete exposure pathways are compatible with the respective screening 
levels developed in RI/FS Section 4 and the determination of the nature and extent of contamination 
presented in RI/FS Section 6. 

Tables 3-2, 3-3, and 3-4 present the cleanup levels for groundwater, soil, and air (soil vapor), 
respectively, consistent with the potentially complete exposure pathways identified in the Conceptual 
Site Model (RI/FS Section 6). Table 3-2 includes the most stringent of the groundwater cleanup levels 
based on protection of the adjacent marine environment (surface water and sediment) or vapor 
intrusion to existing, occupied, and future structures (indoor air) or outdoor ambient air on the Site. 
Table 3-3 includes the soil cleanup levels based on protection of groundwater for the Landfill 
Footprint and C Street Properties subareas) and based on protection of human direct contact (for the 
Hilton Avenue Properties subarea), for unrestricted land use. Table 3-4 includes the air (soil vapor) 
cleanup levels based on protection of indoor air and landfill gas (methane) pathways.  

Compliance with groundwater cleanup standards also encompasses the MTCA requirement to 
remove soil with light non-aqueous phase liquid (LNAPL) (i.e., “free product”) exceeding the residual 
saturation concentration. A site-specific soil TPH remediation level of 19,000 milligrams per kilogram 
(mg/kg) was derived as protective of the soil-to-groundwater pathway (protective of LNAPL 
accumulation) and is applicable exclusively to the C Street Properties subarea (RI/FS Appendix F).  

Remediation of Site-related sediment contamination located within the Whatcom Waterway along 
the southern Site boundary was completed in 2015 in conjunction with the Whatcom Waterway 
Phase 1 cleanup action. The Phase 1 work is described in detail in the Whatcom Waterway EDR 
(Anchor QEA 2015). Completion of that cleanup has addressed all Site-associated sediments 
exceeding screening levels identified in the RI/FS.   
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3.3 Points of Compliance 

3.3.1 Groundwater 
The highest beneficial use of this Site’s groundwater is discharge to marine water. Therefore, a 
groundwater point of compliance shall be established that is protective of the marine sediment 
(bioactive zone) and marine water column (Whatcom and I&J Waterways and Bellingham Bay). 

Under MTCA (WAC 173-340-720(8)(b)), the standard groundwater point of compliance is throughout 
the Site (regardless of whether groundwater is potable or not). However, MTCA (WAC 173-340-
720(8)(c)) states:  

Where it can be demonstrated under WAC 173-340-350 through 173-340-390 that it 
is not practicable to meet the cleanup level throughout the site (e.g., within the 
refuse) within a reasonable restoration timeframe, [Ecology] may approve a 
conditional point of compliance that shall be as close as practicable to the source of 
hazardous substances, and except as provided under (d) of this subsection, not to 
exceed the property boundary. Where a conditional point of compliance is proposed, 
the person responsible for undertaking the cleanup action shall demonstrate that all 
practicable methods of treatment be used in the site cleanup.   

It is anticipated that it would not be practicable1 (as demonstrated in the Disproportionate Cost 
Analysis [DCA] in RI/FS Section 10) to meet groundwater cleanup levels throughout the Site within a 
reasonable timeframe with a standard point of compliance. Due to the solid waste landfill present at 
this Site and the DCA, groundwater conditional points of compliance are defined at the landfill north 
and south perimeters—between the area of known contamination (Landfill footprint) and the 
shorelines.   

A standard point of compliance applies throughout the C Street Properties subarea because it is 
anticipated that, with a reasonable restoration timeframe, groundwater concentrations will attain the 
cleanup levels.  

For vapor intrusion protection of volatile groundwater contaminants, the groundwater point of 
compliance for the Site is set throughout the shallowest aquifer (Site Groundwater Unit; see RI/FS 
Section 3.2.1.5 and 3.3.1). 

 
1 Practicability is based on a determination that a more permanent cleanup action is not practicable based on the Disproportionate 

Cost Analysis in WAC 173-340-360(3)(e). 
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3.3.2 Soil 
The standard soil points of compliance are established throughout the Site based on protection of 
groundwater and from vapors (from the ground surface to the uppermost groundwater saturated 
zone). However, for the direct-contact exposure pathway (i.e., throughout the Site from the ground 
surface to 15 feet below ground surface), the standard soil point of compliance is not applicable to 
this Cleanup Action because it is a containment-based remedy (i.e., capping), as described in 
Section 5. Per WAC 173-340-700(4)(c): 

Where a cleanup action involves containment of soils with hazardous substances 
above cleanup levels, the cleanup action may be determined to comply with cleanup 
standards provided the compliance monitoring program is designed to ensure the 
long-term integrity of the containment system, and the other requirements for 
containment in this chapter are met. 

ICs will be used to limit or prohibit activities that may interfere with the integrity of the containment 
system and provide inspection and maintenance of the site-wide cap to assure the continued 
protection of both human health and the environment. 

3.3.3 Air (Soil Vapor) 
The standard air point of compliance under MTCA (WAC 173-340-750(6)) is defined as ambient air 
throughout the Site, whether indoors or outdoors. It is assumed that, given the range of current and 
potential future land uses, air (soil vapor) hazards at the Site are primarily associated with enclosed 
spaces (e.g., buildings). Therefore, engineering controls such as under-building venting systems have 
been incorporated in the Cleanup Action, including passive venting for methane gas associated with 
the Landfill footprint and Perimeter subarea and vapor intrusion controls for VOCs/TPH soil gases 
associated with the C Street Properties subarea. The need for engineering controls to prevent vapor 
intrusion into existing buildings will be evaluated during remedial design. The need for engineering 
controls to prevent vapor intrusion into future buildings will be evaluated during design of those 
buildings. In addition, ICs requiring the use of these engineering controls will also be used, when 
necessary, to limit or prohibit activities that may interfere with the integrity of the Cleanup Action.  

3.4 Applicable, Relevant, and Appropriate Requirements 
WAC 173-340-710 provides that MTCA cleanup actions must comply with applicable local, state, and 
federal laws (ARARs), in addition to environmental standards. It is anticipated that the Cleanup Action 
will be conducted under a Consent Decree (CD) entered into by Ecology, the Port, and potentially 
other PLPs. In performing the Cleanup Action under a CD, the Cleanup Action would be exempt from 
the procedural requirements of RCW 70.94, 70.95, 70.105, 77.55, 90.48, and 90.58, and of any laws 
requiring or authorizing local government permits or approvals (see WAC 173-340-710(9)(b)). 
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However, the Cleanup Action must still comply with the substantive requirements of such permits or 
approvals (WAC 173-340-710(9)(c)).  

The applicable ARARs to this Site (chemical-, location-, and action-specific), as well as local and state 
requirements identified as applicable but procedurally exempt for cleanup actions at the Site, are 
described in RI/FS Section 7.2. Additional permits, approvals, and substantive requirements may be 
further identified during remedial design, and their approval shall reflect Ecology’s determination on 
which ones apply and may be listed as an exhibit to the CD. 

4 Remedial Alternatives Considered in the RI/FS 
In the RI/FS, six remedial alternatives were developed to provide a range of remedial scopes with the 
objective of protecting human health and the environment; these alternatives were evaluated with 
respect to criteria defined by MTCA (RI/FS Sections 9 and 10). Figures 4-1 through 4-6 depict the 
cleanup action elements for each of the six remedial alternatives considered, as summarized below: 

• Alternative A. This alternative primarily relies on capping, groundwater monitored natural 
attenuation (MNA), clay berm/ASB physical diversion wall on the western boundary of the 
Landfill footprint subarea, contingent targeted groundwater treatment on the southeastern 
boundary of the C Street Properties subarea, engineering controls for vapor intrusion/landfill 
gas, ICs, and a hotspot soil removal in the C Street Properties subarea. 

• Alternative B. In addition to the elements of Alternative A, Alternative B includes targeted 
shoreline groundwater treatment in the C Street Properties subarea. 

• Alternative C. In addition to the elements of Alternative A, Alternative C includes targeted 
shoreline groundwater treatment in the Landfill footprint and the C Street Properties 
subareas. 

• Alternative D. In addition to the elements of Alternative C, Alternative D includes in situ soil 
and groundwater treatment in the C Street Properties subarea. 

• Alternative E. In addition to the elements of Alternative B, Alternative E includes in situ soil 
and groundwater treatment in the C Street Properties subarea, and a groundwater barrier wall 
at the downgradient boundary of the Landfill footprint subarea. 

• Alternative F. This alternative includes full excavation, transport, and off-site disposal of 
contaminated soils and refuse in the three subareas, including the hotspot in the C Street 
Properties subarea. 

In addition, the above six remedial alternatives included common scope elements such as 
mobilization/demobilization, groundwater compliance monitoring, institutional controls, and 
previously completed and ongoing interim remedial actions and cleanups at the Site (i.e., Chevron 
Area Interim Action, All American Marine Building Interim Action, C Street Terminal Interim Action, 
and Whatcom Waterway Phase 1 cleanup action; see RI/FS Section 9.1.5). 
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Table 4-1 summarizes the total costs for each alternative, including costs by subarea. The total cost 
for each alternative includes approximately $9.9 million of spent costs, related to previously 
completed or ongoing interim actions or cleanups (listed above).  

The remedial alternatives were developed to be independent of other Site-specific redevelopment 
and interim remedial actions, but they were designed to be compatible with these actions (RI/FS 
Section 9.1). 

5 The Selected Cleanup Action 

5.1 Description of the Selected Cleanup Action 
Alternative A was identified in the RI/FS Section 10 as the remedial alternative that is permanent to 
the maximum extent practicable for the Site and is, therefore, the Selected Cleanup Action. The 
Selected Cleanup Action consists of the following cleanup action elements (Figure 5-1): 

• Previously completed and ongoing interim remedial actions and cleanups at the Site (i.e., 
Chevron Area Interim Action, All American Marine Building Interim Action, C Street Terminal 
Interim Action, and work performed in conjunction with the Whatcom Waterway Phase 1 
cleanup action, referred to as “spent costs” of approximately $9.9 million).  

• Hotspot soil removal in the C Street Properties subarea. Soils exceeding the TPH 
remediation level of 19,000 mg/kg will be removed, transported, and disposed of off site. The 
hotspot was delineated in the RI/FS with an estimated in-place volume of 1,000 cubic 
yards (cy).  

• Reduced-permeability caps in the Landfill footprint and in the C Street Properties 
subareas. Reduced-permeability caps will limit infiltration of surface water and mobility of 
contaminants into groundwater and will prevent direct contact and erosion in these subareas. 
Capping will consist of a combination of existing asphalt pavement, concrete building 
foundations, new buildings and pavement, and/or new soil covers. Existing surface conditions 
in the Landfill footprint subarea and the southwestern portion of the C Street Properties 
subarea are expected to limit infiltration sufficiently to meet the requirements of a reduced-
permeability cap (RI/FS Section 9.3). Under the Selected Cleanup Action, a physical barrier 
(e.g. soil/gravel and/or hard surface) is needed to supplement existing graveled areas to 
address the soil pathway for direct contact and erosion of soils.  

The physical barrier will be evaluated during remedial design and may consist of either a hard 
surface (e.g., asphalt paving) or soil/gravel cap. New hard surfaces will be composed of a 
minimum 3 inches of concrete/asphalt or building foundations, and their design will need to 
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incorporate applicable stormwater collection and control systems. A soil/gravel cap will 
consist of a 2-foot cap with a marker/separation layer, to be placed on the contaminated 
areas that currently have a soil/gravel surface (a minimum of 24 inches of uncontaminated soil 
and/or gravel). The actual environmental cap will be determined during the design process 
and may consist of a combination of soil/gravel and/or hard surfaces. Site grading will be 
designed to maintain the required remediation performance standards and will be integrated 
with current Site conditions and drainage.  

Future development at the Site has the potential to encounter different contaminants with 
varying degrees of impact, depending on the project location.  Because of this variability, each 
future development project will need to be evaluated on a case-by-case basis to determine 
the appropriate management of any contaminated materials that may be encountered. 

An environmental covenant will be established to prevent disturbance of the cap and to 
restrict certain future activities to be consistent with the CAP.   

• Physical barrier cap in the Hilton Avenue Properties subarea. A physical barrier cap in this 
subarea will address the soil pathway for direct contact and erosion of surface and subsurface 
contaminated soils, because infiltration reduction is not required. Under the Selected Cleanup 
Action, the physical barrier will be evaluated during remedial design and may consist of a 
hard surface (e.g., asphalt paving) or soil/gravel cap. New hard surfaces will be composed of a 
minimum 3 inches of concrete/asphalt or building foundations, and their design will need to 
incorporate applicable stormwater collection and control systems. A soil/gravel cap will 
consist of a 2-foot soil/gravel cap (consisting of a minimum 24 inches of uncontaminated soil 
and/or gravel with a marker/separation layer). The physical barrier will be placed on the 
contaminated areas that currently have a soil/gravel surface. The actual environmental cap will 
be determined during the design process and may consist of a combination of soil/gravel 
and/or hard surfaces.  

• Clay berm/ASB groundwater diversion wall on the western boundary of the Landfill 
footprint subarea. As described in RI/FS Section 8.4, the clay berm is currently performing as 
an effective “hanging” low-permeability physical diversion wall down to the native layer, not 
only containing groundwater within the Landfill subarea, but also diverting it and increasing 
its flow path and travel time prior to discharging to adjacent surface water. Also, under 
current conditions, the ASB water level is about a half-foot higher than the adjacent 
groundwater elevation of the landfill and creates a relatively flat groundwater gradient and 
area of stagnation. 

As described in RI/FS Section 3.6, the Whatcom Waterway cleanup and plans include the 
development of a marina within the current ASB footprint. This action would result in 



 

Final Cleanup Action Plan 
Central Waterfront Site 14 January 2020 

groundwater flow and associated potential contaminant transport from the landfill toward the 
future tidally influenced marina. Under this potential future scenario, surface water receptors 
would potentially be affected. The timeline for the marina development is currently unknown. 
However, if the marina development occurs, monitoring of shallow groundwater and intertidal 
porewater would be required to evaluate groundwater flow and contaminant transport from 
the landfill into the marina. Results from this monitoring would be the basis to inform the 
decision of whether a treatment action in the western shoreline of the landfill is necessary. 

• Groundwater MNA. As described in the RI/FS Section 8.5.1, MNA relies on natural processes 
(physical, chemical, or biological) that can lead to the reduction of mass, toxicity, mobility, 
volume, or concentration of organic contaminants in soil or groundwater. MNA will be 
applied in the C Street Properties subarea through performance sampling to address residual 
contamination in groundwater that exceeds applicable groundwater cleanup levels (in 
conjunction with the clay berm/ASB physical diversion wall). Based on RI/FS Section 6, the 
COCs that currently exceed cleanup levels in groundwater are metals (including arsenic, 
cadmium, copper, chromium, lead, mercury, nickel, zinc, and manganese); benzene, toluene, 
ethylbenzene, and xylenes (BTEX); carcinogenic polycyclic aromatic hydrocarbons (cPAHs); and 
TPH compounds. However, as demonstrated in the RI/FS Appendix H, natural attenuation is 
effectively reducing concentrations of these groundwater COCs in each of the subareas. 

Targeted contingent actions will be considered for implementation if MNA fails to restore 
groundwater quality below required cleanup levels within a reasonable restoration timeframe 
and is determined not to be protective of human health and the environment. Targeted 
contingent actions could include in situ treatment or downgradient groundwater treatment 
and/or control. Design of a contingent action would be conducted if potential failure of MNA 
is demonstrated by groundwater compliance monitoring results, at which time substantial 
additional information would be available to determine the causes of failure and, therefore, 
the most effective and practicable means to remedy it. 

• Engineering controls. The need for engineering controls will be evaluated for existing and 
future buildings to prevent exposure to soil vapors and landfill gas through indoor inhalation. 
The remedial design will include pre-remedial design investigation activities to determine the 
need for engineering controls at existing and occupied buildings. The need for engineering 
controls to prevent vapor intrusion into future buildings will be evaluated during design of 
those buildings. Engineering controls may consist of vapor intrusion control systems for VOCs 
and TPH in soil vapor and groundwater (in the C Street Properties subarea), and a landfill gas 
collection system for methane (in the Landfill footprint). The type of system would be selected 
based on building specifics, including its current and future use. 
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• Appropriate ICs. The Port and Ecology will develop an Institutional Controls Plan (ICP) for the 
Site that includes environmental covenants in accordance with WAC 173-340-440 and RCW 
64.70. ICs will include the following:  

‒ Fences and warning signs to limit access to the Site or specific areas on the Site 
‒ Deed restrictions (restrictive environmental covenants) addressing land use and soil 

excavation 
‒ Notification regarding the presence of residual contaminated materials and regulation 

of the disturbance/management of those materials and any of the cleanup action 
components 

‒ Requirements for groundwater and intertidal porewater monitoring to evaluate 
groundwater flow and contaminant transport from the landfill into the marina if the 
ASB is breached. Results from this monitoring would be the basis to inform the decision 
of whether a treatment action in the western shoreline of the landfill is necessary. 

‒ Prohibition on extracting groundwater and its preclusion for consumptive use 
‒ Restrictions to prevent disturbance of caps without Ecology approval 
‒ Engineered controls evaluation in future buildings to address potential landfill gas or 

vapor intrusion 
‒ Provision for long-term inspection and maintenance of cleanup actions including long-

term monitoring and maintenance, and inspection of the containment wall previously 
installed in conjunction with the Whatcom Waterway Phase 1 cleanup action 

‒ Prohibition of conveyance of any interest in any portion of the Site without providing 
for the continued adequate and complete operation maintenance and monitoring of 
remedial actions and continued compliance with the restrictive covenant 

‒ Restriction to lease any portion of the Site to uses and activities consistent with the 
restrictive covenant and notification of all lessees of the restrictions on the use of the 
Site 

‒ Specific worker protection standards applicable to specific areas of the Site 
‒ Identification of responsibilities for IC implementation 

A Compliance Monitoring Plan (CMP) will be developed during remedial design to describe the long-
term monitoring program of the Cleanup Action. It will be implemented to evaluate the performance 
of MNA, hotspot removal, and engineering controls to verify the attainment of the groundwater, soil, 
and air (soil vapor) cleanup standards defined in the CAP. Therefore, the CMP will consist of the 
following: 

1) A groundwater monitoring program, which will include location of monitoring wells (shallow 
wells most likely distributed in the Landfill Perimeters and in the C Street Properties subarea 
and shoreline, and deep wells along the Landfill shoreline), monitoring frequency, location-
specific monitoring analytes, and analytical methods) 
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2) A soil confirmation sampling program, which will include location and depth of soil samples, 
analytes, and analytical methods) 

3) An indoor air monitoring program, which will include both existing and future occupied 
buildings. Future buildings will follow construction quality assurance monitoring (to be 
conducted during installation of an engineered control), indoor air monitoring (to be done 
prior to occupancy and during normal operation to screen for potential accumulations of 
gases in the building), and vent monitoring (to evaluate gas conditions below concrete slabs, 
confirming the mitigation system performance). 

In addition, protection monitoring will be described in the CMP to ensure worker health and safety 
during implementation of the Cleanup Action. 

A contingent targeted groundwater treatment on the southeastern portion of the C Street Properties 
subarea was included in RI/FS Alternative A (RI/FS Section 9.3) to prevent metal-contaminated 
groundwater from migrating into surface water and sediments. However, based on groundwater 
monitoring conducted during wet and dry seasons (summer and winter of 2016, and summer of 
2017) the results demonstrated a contingent action is not needed as part of the Selected Cleanup 
Action described in this CAP (see Appendix A for a summary of the groundwater monitoring results) 
because the groundwater to surface water pathway in this area is not complete. 

In addition, sampling and analysis of a white sandy, fine-grained material in the area of the former 
Olivine operations was conducted at Ecology’s request in March 2018. This material was originally 
exposed in surface soils (the upper 1 foot) in the I&J Waterway shoreline due to bank erosion at the 
end of the east bulkhead adjacent to the former Olivine Uplands (within the Hilton Avenue subarea). 
However, based on the analytical results, the need for potential targeted removal and capping of this 
material is not warranted nor included in the Selected Cleanup Action described in this CAP. Appendix 
B compares the analytical results for this material with the cleanup levels and demonstrates the 
material is not impacted. 

The Selected Cleanup Action will comply with WAC 173-340-360. It will be protective of human 
health and the environment and provide for compliance monitoring. The soil is anticipated to comply 
with cleanup standards upon completion of remedy design and construction (estimated at 1 to 2 
years) and the groundwater is anticipated to comply with groundwater cleanup standards 
throughout the Site between 20 and 25 years. The total estimated cost for the Selected Cleanup 
Action is $13.2 million.2 

 
2 The total cost for the Selected Cleanup Action ($13.2 million) differs from the total cost of Alternative A in the RI/FS ($13.5 million) 

because the contingent targeted groundwater treatment on the southeastern portion of the C Street Properties subarea was 
excluded in this CAP, per Section 5.1 and Appendix A. The total cost for the Selected Cleanup Action includes $9.9 million of spent 
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5.2 Impacted Media Remaining on Site 
Following implementation of the Selected Cleanup Action (Figure 5-1), and subject to final 
engineering design and permitting, the following impacted media will remain on Site:  

• Hilton Avenue Properties Subarea. An estimated 11,200 cy of contaminated 
surface/subsurface soils with metals (lead and arsenic), BTEX, TPH-G, and cPAHs will remain in 
the Hilton Avenue Properties Subarea (based on an average contamination depth of 9 feet). 
These contaminated soils will be capped with a physical barrier that will address the soil 
pathways for direct contact and erosion. This cap will be subject to long-term maintenance and 
monitoring requirements, to be specified in the CMP. This capped area will also be addressed 
in the restrictive covenants to be filed following completion of the Cleanup Action. 

• Landfill Footprint Subarea. An estimated 725,300 cy of refuse, surface/subsurface soils, and 
groundwater contaminated with metals, cPAHs, TPH, BTEX, and naphthalene will remain in the 
Landfill Footprint Subarea (based on an average contamination depth of 23 feet). Refuse and 
contaminated soils will be capped with a reduced-permeability cap that will control and 
reduce infiltration and migration of dissolved contaminants into groundwater, toward the 
Landfill Perimeter areas, the clay berm, and the C Street Properties subarea. This cap will be 
subject to long-term maintenance and monitoring requirements, to be specified in the CMP. 
This capped area will also be managed through restrictive covenants to be recorded following 
completion of the Cleanup Action.  

In addition, landfill gas (e.g., methane) will remain present within the landfill refuse boundary, 
and will be addressed with a landfill gas evaluation to determine the need for an engineered 
collection system to be constructed beneath existing and future buildings to prevent 
inhalation. All existing and future landfill gas collection systems will be subject to long-term 
monitoring requirements, to be specified in the CMP. 

• C Street Properties Subarea. An estimated 76,100 cy of surface/subsurface soils and 
groundwater contaminated with metals, cPAHs, TPH, BTEX, and naphthalene will remain in the 
C Street Properties Subarea (based on an average contamination depth of 7.5 feet). These 
contaminated soils will be capped with a reduced-permeability cap that will control and 
reduce infiltration and migration of dissolved contaminants into groundwater, toward the 
western shoreline of the C Street Properties subarea. This cap will be subject to long-term 
maintenance and monitoring requirements, to be specified in the CMP. This capped area will 

 
costs, related to previously completed or ongoing interim actions or cleanups (i.e., Chevron Area Interim Action, All American 
Marine Building Interim Action, C Street Terminal Interim Action, and Whatcom Waterway Phase 1 Cleanup Action; see RI/FS 
Section 9.1.5). 
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also be addressed in the restrictive covenants to be filed following completion of the Cleanup 
Action.  

In addition, VOCs and TPH in soil vapor will remain present within the C Street Properties 
subarea, and will be addressed with vapor intrusion evaluation to determine the need for 
engineered control systems, to be constructed beneath existing and future buildings, to 
prevent exposure through indoor inhalation. An engineering control will be subject to long-
term monitoring requirements, to be specified in the CMP. 

5.3 Rationale for Selecting the Cleanup Action 
Per RI/FS Section 10, a comparative evaluation of the six remedial alternatives was performed within 
the framework of MTCA requirements, in accordance with WAC 173-340-360, as follows: 

• Threshold requirements (WAC 173-340-360(2)(a)): 
‒ Protect human health and the environment 
‒ Comply with cleanup standards 
‒ Comply with applicable state and federal laws 
‒ Provide for compliance monitoring  

• Other requirements (WAC 173-340-360(2)(b)): 
‒ Use permanent solutions to the maximum extent practicable  
‒ Provide for a reasonable restoration timeframe  
‒ Consider public concerns   

It was determined that all six remedial alternatives developed in the RI/FS met the threshold 
requirements. Estimated restoration timeframes ranged from 20 to 25 years for Alternatives A, B, 
and C; 10 years for Alternative D; 5 years for Alternative E; and 2 to 3 years for Alternative D. These 
restoration timeframes were determined to be reasonable (Table 5-1). 

Consideration of public concerns is an inherent part of the cleanup process under MTCA. The RI/FS 
report was issued for public review and comment in September of 2017. The RI/FS was then revised 
based on the public comments received and approved by Ecology in March of 2018.  

A DCA was conducted to assess the extent to which the remedial alternatives would use permanent 
solutions to the maximum extent practicable. The DCA quantified the environmental benefits of each 
alternative, and then compared them to its total costs. Costs are disproportionate to benefits if the 
incremental costs of a more permanent remedial alternative are greater than the incremental degree 
of environmental benefits achieved by that alternative over that of lower cost remedial alternatives 
(WAC 173-340-360(3)(e)(i)). Based on the results of the DCA (Table 5-2 and Figure 5-2), Alternative A 
was determined to be the most cost-effective and, therefore, met the definition of permanent to the 
maximum extent practicable under MTCA. Additional details on the DCA evaluation criteria, 
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weightings, and overall environmental benefits and costs for the remedial alternatives evaluated are 
included in RI/FS Section 10. 

Consistent with MTCA remedy selection criteria (WAC 173-340-360), Ecology concludes that 
Alternative A accomplishes the following:  

• Complies with MTCA cleanup standards and with other applicable regulatory requirements 
• Achieves human health and environmental protection in a reasonable timeframe (20 to 25 

years), compared with the range of alternatives evaluated, and to the extent practicable with 
respect to groundwater restoration 

• Improves the overall environmental quality by reducing the long-term risks over time 
• Reduces the volume and mobility of impacted media and COCs in the environment 
• Provides long-term effectiveness by eliminating a source of COCs (hotspot soil removal) in the 

C Street Properties subarea and by effectively reducing groundwater contamination through 
the clay berm and ASB groundwater diversion wall. Long-term effectiveness for the Cleanup 
Action is dependent on groundwater and cap compliance monitoring, and ICs will remain in 
place to ensure reliability and effectiveness of management of any residual risks. 

• Has minimal and easily manageable short-term construction risks (associated with capping 
and hotspot soil removal), compared with the range of alternatives evaluated 

• Is easily implementable, with low technical challenges associated with extensive capping in 
the three subareas and the hotspot removal, and some administrative challenges related to 
the effective implementation of ICs, if parcels are sold 

• Considers and addresses public concerns 
• Is cost-effective, relative to the range of alternatives evaluated 
• Includes long-term monitoring and ICs that will be defined in the CMP and ICP to ensure 

long-term effectiveness in accordance with WAC 173-340-400 and 173-340-410 
• Is protective under the current industrial land uses for which the property is zoned, but it is 

also compatible with ongoing land-use planning and future development activities being 
performed by the Port and the City 

• Provides source control by preventing migration of upland contaminants into adjacent 
sediments following cleanup of the adjacent sediment sites (Whatcom Waterway and 
I&J Waterway) 

6 Next Steps for Cleanup Implementation 
A schedule of design deliverables is included as an exhibit to the Agreed Order. Implementation of 
the cleanup action will be conducted under a future amendment to the Agreed Order, or a future 
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Consent Decree. The anticipated deliverables and milestones for design and implementation of the 
cleanup action are listed below: 

• Complete pre-remedial design investigation and then design of the Cleanup Action 
construction components (i.e., reduced-permeability cap, physical barrier cap, landfill gas 
collection systems for existing and occupied buildings in the Landfill and Perimeter Subarea, 
TPH-impacted hot spot soil removal in the C Street Properties subarea) 

• Complete hotspot soil removal from the C Street Properties subarea and initiate reduced-
permeability and physical barrier capping 

• Develop a CMP that includes monitoring requirements for groundwater, indoor air, and 
capping 

• Develop and initiate implementation of an ICP 

Groundwater MNA compliance monitoring will continue until groundwater cleanup levels are achieved 
throughout the Site. The RI/FS estimated that it may take up to 25 years, with the limiting factor being 
groundwater natural attenuation in the Landfill Footprint and C Street Properties subareas. 
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NOTES:
1. Areas within the landfill boundary are assumed to pose a threat to human health or
the environment through direct contact or release to the environment
2. Landfill gas is limited to areas within the landfill perimeter and soil gas is limited to
areas of soil and/or groundwater petroleum impacts in the C Street Properties subarea.
3. Areas addressed in the RI/FS are based on screening levels and the RI/FS evaluated
a range of cleanup levels applicable to the Site.
4. Aerial by U.S. Geological Survey: July 2009.
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Figure 2-4
Extent of Groundwater and Soil Contamination

Cleanup Action Plan
Central Waterfront Site

Bellingham, WA

Extent of Groundwater and Porewater Concentrations Above Screening Levels
Extent of Soil Concentrations Above Screening Levels

Central Waterfront Site Boundary
Extent of Landfill Refuse
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NOTES:
1. Capping addresses the pathway for direct contact and erosion. Stormwater system upgrades as part of capping will be
specified in the Engineering Design Report. The actual environmental cap will be determined during the design process and may
consist of a combination of gravel and/or hard surfaces.
2. A permeable reactive barrier on the west C Street Properties is assumed in the FS as the targeted treatment for costing
purposes only. Applicable treatment technology will be determined in the Engineering Design Report.
3. Aerial by National Agriculture Imagery Program (NAIP): July 2013.
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Figure 4-1
Alternative A

Cleanup Action Plan
Central Waterfront Site

Bellingham, WA

Alternative Elements
Approximate Clay Containment Berm (1964)
Soil/Refuse Cap
Hotspot Soil Removal
Groundwater MNA
Contingent Targeted Treatment

Previous Cleanup Work
Whatcom Waterway Sediment Removal and Capping
All American Marine Building Construction
C Street Terminal Improvements
Former Chevron Area Facility Soil/Sediment Removal

Central Waterfront Site Boundary
Subarea Boundary
Launch Route

FS - feasibility study
MNA - monitored natural
attenuation
RI - remedial investigation
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1. Capping addresses the pathway for direct contact and erosion. Stormwater system upgrades as part of capping will be specified in the Engineering Design Report. The actual environmental cap will be determined
during the design process and may consist of a combination of gravel and/or hard surfaces.
2. A permeable reactive barrier in C Street Properties is assumed in the FS as the targeted treatment for costing purposes only. Applicable treatment technology will be determined in the Engineering Design Report.
3. The opening in the permeable reactive barrier represents the presence of a significant box culvert outfall located along C Street. The treatment system (if selected) would be designed to accommodate this
structure, while performing the anticipated remedial function.
4. Aerial by National Agriculture Imagery Program (NAIP): July 2013.
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Figure 4-2
Alternative B

Cleanup Action Plan
Central Waterfront Site

Bellingham, WA

Alternative Elements
Approximate Clay Containment Berm (1964)
Soil/Refuse Cap
Hotspot Soil Removal
Groundwater MNA
Targeted Treatment
Contingent Targeted Treatment

Previous Cleanup Work
Whatcom Waterway Sediment Removal and Capping
All American Marine Building Construction
C Street Terminal Improvements
Former Chevron Area Facility Soil/Sediment Removal

Central Waterfront Site Boundary
Subarea Boundary
Launch Route

FS - feasibility study
MNA - monitored natural
attenuation
RI - remedial investigation
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NOTES:
1. Capping addresses the pathway for direct contact and erosion. Stormwater system upgrades as part of capping will be specified in the Engineering Design Report. The actual
environmental cap will be determined during the design process and may consist of a combination of gravel and/or hard surfaces.
2. A permeable reactive barrier in C Street Properties and Landfill areas is assumed in the FS as the targeted treatment for costing purposes only. Applicable treatment technology
will be determined in the Engineering Design Report.
3. The opening in the permeable reactive barrier represents the presence of a significant box culvert outfall located along C Street. The shoreline treatment system (if selected)
would be designed to accommodate this structure, while performing the anticipated remedial function.
4. Aerial by National Agriculture Imagery Program (NAIP): July 2013.
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Figure 4-3
Alternative C

Cleanup Action Plan
Central Waterfront Site

Bellingham, WA

Alternative Elements
Soil/Refuse Cap
Hotspot Soil Removal
Groundwater MNA
Targeted Treatment
Contingent Targeted Treatment

Previous Cleanup Work
Whatcom Waterway Sediment Removal and Capping
All American Marine Building Construction
C Street Terminal Improvements
Former Chevron Area Facility Soil/Sediment Removal

Central Waterfront Site Boundary
Subarea Boundary
Launch Route

FS - feasibility study
MNA - monitored natural
attenuation
RI - remedial investigation
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Figure 4-4
Alternative D

Cleanup Action Plan
Central Waterfront Site

Bellingham, WA

Alternative Elements
Soil/Refuse Cap
Hotspot Soil Removal
In-Situ Treatment and Capping
Groundwater MNA
Targeted Treatment
Contingent Targeted Treatment

Previous Cleanup Work
Whatcom Waterway Sediment Removal and Capping
All American Marine Building Construction
C Street Terminal Improvements
Former Chevron Area Facility Soil/Sediment Removal

Central Waterfront Site Boundary
Subarea Boundary
Launch Route

FS - feasibility study
MNA - monitored natural
attenuation
RI - remedial investigation
TPH - total petroleum
hydrocarbon

NOTES:
1. Capping addresses the pathway for direct contact and erosion. Stormwater system upgrades as part of capping will be
specified in the Engineering Design Report. The actual environmental cap will be determined during the design process and
may consist of a combination of gravel and/or hard surfaces.
2. A permeable reactive barrier in C Street Properties and Landfill areas is assumed in the FS as the targeted treatment for
costing purposes only. Applicable treatment technology will be determined in the Engineering Design Report.
3. The opening in the permeable reactive barrier represents the presence of a significant box culvert outfall located along C
Street. The shoreline treatment system (if selected) would be designed to accommodate this structure, while performing the
anticipated remedial function.
4. Air sparging is the assumed in-situ treatment for TPH in C Street Properties.
5. Aerial by National Agriculture Imagery Program (NAIP): July 2013.
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NOTES:
1. Capping addresses the pathway for direct contact and erosion. Stormwater system upgrades as part of capping will be
specified in the Engineering Design Report. The actual environmental cap will be determined during the design process and
may consist of a combination of gravel and/or hard surfaces.
2. A permeable reactive barrier in C Street Properties is assumed in the FS as the targeted treatment for costing purposes
only. Applicable treatment technology will be determined in the Engineering Design Report.
3. The opening in the permeable reactive barrier represents the presence of a significant box culvert outfall located along C
Street. The shoreline treatment system (if selected) would be designed to accommodate this structure, while performing the
anticipated remedial function.
4. Air sparging is the assumed in-situ treatment for TPH in C Street Properties.
5. Barrier wall along the Landfill footprint may be a slurry wall or sheetpile wall to be determined in the Engineering Design
Report.
6. Aerial by National Agriculture Imagery Program (NAIP): July 2013.
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Figure 4-5
Alternative E

Cleanup Action Plan
Central Waterfront Site

Bellingham, WA

Alternative Elements
Soil/Refuse Cap
Hotspot Soil Removal
In-Situ Treatment and Capping
Barrier Wall
Groundwater MNA
Targeted Treatment
Contingent Targeted Treatment

T(
Groundwater Extraction Well
with Discharge to POTW

Previous Cleanup Work
Whatcom Waterway Sediment Removal and Capping
All American Marine Building Construction
C Street Terminal Improvements
Former Chevron Area Facility Soil/Sediment Removal

Central Waterfront Site Boundary
Subarea Boundary
Launch Route

FS - feasibility study
MNA - monitored natural attenuation
POTW - Publicly Owned Treatment
Works
RI - remedial investigation
TPH - total petroleum hydrocarbon







 

Figure 5-2 
Relationship Between Benefits and Costs 

Cleanup Action Plan 
Central Waterfront Site, Bellingham, WA 

I:\
Pr

oj
ec

ts
\P

or
t o

f B
el

lin
gh

am
\1

20
00

7-
01

 C
en

tr
al

 W
at

er
fr

on
t S

ite
 R

IF
S\

CA
P\

Fi
gu

re
s\

Fi
gu

re
 5

-2
.d

oc
x 

 



 

 

 

 

Appendix A  
Pre-Design Compliance Monitoring 
Results 
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Appendix B  
Northeast Bank Solids Sampling 
Memorandum 
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