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1 INTRODUCTION 

On October 12, 2009, 8th Avenue Terminals, Inc. (8th Avenue Terminals), entered into an 

Agreed Order (AO; No. DE 6721) with the Washington Department of Ecology (Ecology) to 

complete a remedial investigation (RI) and feasibility study (FS), and prepare a cleanup 

action plan (CAP) for the 8th Avenue Terminals, Inc., site (Site).  On April 18, 2014, the 8th 

Avenue Terminals, Inc. property (Property) was purchased by DeNovo Seattle, LLC 

(DeNovo), and the responsibility for completing the required activities under the AO was 

transferred to DeNovo.  The Site is defined by the extent of contamination caused by the 

release of hazardous substances at the Property at 7400 8th Avenue South in Seattle, 

Washington.  The Property is located along the northeast bank of the Duwamish Waterway 

and the west bank of Slip 4, and includes the southwestern part of Slip 4 (see Figure 1-1). 

 

This RI/FS process is part of Ecology’s effort to investigate properties adjacent to the federal 

Lower Duwamish Waterway (LDW) Superfund Site for potential ongoing sources of 

contamination to the Superfund Site.  In early 2008, Ecology issued a Site Hazard Ranking of 

“2” for the site, due in large part to the perceived potential of contaminants on the Property 

to migrate to the LDW sediments (primarily Slip 4).  In response, Crowley Marine Services, 

Inc. (Crowley), the former property owner, conducted an independent investigation at the 

Property to assess the potential contaminant migration pathways to the waterway.  A report 

that presented the results of that investigation was submitted to Ecology on August 1, 2008 

(SLR 2008).  

 

Under the AO, 8th Avenue Terminals was required to provide additional data and analysis to 

determine the potential risks to the LDW posed by the Property, to determine if active 

cleanup of the Site is necessary and, if so, to facilitate the selection of a cleanup alternative.  

More specifically, the RI will determine the nature and extent of contamination and assess 

the potential risks to human health and the environment.  The FS will identify, screen, and 

evaluate potential remedial measures.  Based on the results of the RI/FS, the CAP will 

present a proposed remedial action to address the remediation of contamination present at 

the Site, as necessary. 
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After the negotiation of an RI scope of work, 8th Avenue Terminals agreed to conduct the 

scope of work developed by Ecology and presented in Ecology’s RI/FS Work Plan 

(Work Plan) dated October 2012 (Ecology 2012) after modifications to the scope were 

accepted by both parties (Ecology 2013; see Appendix A-1).  In accordance with Washington 

Administrative Code (WAC) 173-340-350(6) and (7)(a), the RI is being conducted in two 

phases to adequately characterize the Site, address critical questions, focus sampling efforts 

on data gaps, prevent the collection of unnecessary data, and increase the efficiency of the 

investigation.  The first phase of the RI (Phase 1) was conducted from May 2013 through 

February 2014 by SLR International (SLR) and consisted of collecting the data necessary to 

assess the potential contaminant source areas that currently have limited data, to better 

understand contaminant fate and transport and associated potential receptors, and to further 

review the applicable or relevant and appropriate requirements (ARARs) for the Site.  After 

identifying the appropriate ARARs for the Site, the preliminary conceptual site model was 

revised, contaminants of potential concern (COPCs) were identified, and preliminary soil 

and groundwater screening levels were developed for the COPCs in accordance with 

WAC 173-340-350(9)(a).   

 

A Draft Data Gaps Report dated February 2014 (SLR 2014a) was prepared and described the 

field activities performed during Phase 1 of the RI, presented the results of the work, 

including the revised preliminary conceptual site model and the proposed preliminary soil 

and groundwater screening levels, and identified the remaining investigation data gaps that 

would be addressed during the Phase 2 investigation. The Data Gaps Report was finalized by 

SRL in October 2014 (see Appendix A-2).  Ecology provided comments to the Data Gaps 

Report and summarized an evaluation of the remaining data gaps (Ecology 2014; see 

Appendix A-3). In addition, during a meeting between Ecology and DeNovo on October 1, 

2014, Ecology presented a series of maps (prepared by Kennedy/Jenks Consultants) with a 

revised conceptual site model and focus on further data collection needs for Phase 2 of the RI 

(see Appendix A-4)1.   

                                                 
1 During its review, Ecology did not consider the preliminary cleanup levels, conditional points of compliance 

wells, and non-potability determination identified in the 2014 SLR’s Draft Data Gaps Report.  Ecology 

comments considered these elements to be ‘preliminary’ in this phase of the investigation and identified that 

these items will be revisited during completion of the RI/FS process. 
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In coordination with Ecology and DeNovo, SLR and Anchor QEA conducted soil sampling 

and chemical testing in July 2014 to support implementation of planned development 

activities (i.e., rail construction) that were determined by Ecology to be completed under an 

interim action process.  As part of that interim action planning effort, soil samples were 

collected at 42 locations throughout the Site and groundwater samples were collected from 

three existing site monitoring wells that were subsequently decommissioned (Figure 2-1) in 

anticipation of construction of the interim action. Appendices B and C present final 

laboratory and data validation reports for the July 2014 soil and groundwater sampling 

efforts.  

 

As part of the interim action, the purpose of the July 2014 sampling effort was to evaluate 

soil conditions throughout the proposed interim action project area, and to develop the 

extents of planned soil removal activities associated with the interim action.  As part of the 

July 2014 investigation, continuous soil samples were obtained from the anticipated bottom 

depth(s) of excavation, as well as from deeper (2-foot) intervals, including one from the top 

of the saturated zone, and one each from approximately 15 and 20 feet below ground surface 

(bgs). Soil samples from the uppermost sample at each location and groundwater samples 

(collected from site monitoring wells EMW-5S, DMW6, and MW-2) were analyzed for 

COPCs identified for the Site.  

 

In August 2014, Ecology withdrew their Determination of Non-Significance (DNS) as part of 

the Model Toxics Control Act (MTCA) State Environmental Policy Act process, and the 

planned interim action (including site development activities for construction of new rail 

access) was not implemented.  DeNovo then began coordination efforts with Ecology for 

completion of required supplemental Site investigation activities, development of RI and FS 

reports, and a CAP, in accordance with the AO for the Site. 

 

This draft Sampling and Analysis Plan (SAP) Addendum (Addendum) document addresses 

the second phase (Phase 2) of the RI and identifies the RI data gaps for the Site (described in 

Section 2), thereby completing the investigation of the nature and extent of the 

contamination at the Site and the assessment of any potential risks to human health and the 

environment presented by the contamination.   Completion of the Phase 2 investigations 
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described in this SAP Addendum will also allow for development of the RI and FS reports, as 

required by the AO. 

 

1.1 Purpose 

The purposes of this draft SAP Addendum are to describe the proposed scope of work for 

Phase 2 of the RI, and to specify procedures for implementation of the proposed field 

activities and sample analyses that will serve as the basis for development of the RI and FS 

reports, as required by the AO.   

 

1.2 Sampling and Analysis Plan Organization 

The draft SAP Addendum is organized in five sections.  A brief description of each section is 

presented below: 

 Section 1—Introduction.  Section 1 contains an overview of the draft SAP 

Addendum. 

 Section 2—Remaining Investigation Data Gaps.  Section 2 contains an overview of the 

data gaps presented in the Data Gaps Report (SLR 2014a) and updates to RI data gaps 

based on the July 2014 interim action soil sampling effort. 

 Section 3—Remedial Investigation Scope of Work (Phase 2).  Section 3 presents the 

proposed scope of work that will be performed during Phase 2. 

 Section 4—Field Sampling Plan (FSP)  Section 4 identifies the proposed sampling 

locations and depths, and presents the procedures to be used in field sampling and 

characterization studies.  Included are procedures for drilling and soil sampling; soil, 

groundwater, storm water, and sediment sample collection; sample labeling, shipping, 

and custody; groundwater monitoring well installation and development; 

decontamination; and residuals management. 

 Section 5—Analytical Methods.  Section 5 identifies the analyses and analytical 

methods that will be used during Phase 2 of the RI. 

 

A Quality Assurance Program Plan (QAPP, Ecology 2012) that describes the quality 

assurance/quality control procedures for the proposed Phase 2 field activities and laboratory 

analyses is presented in Appendix D of the Work Plan.  Phase 2 of the RI will be conducted 

in accordance with the QAPP.  Current analytical methods and laboratory practical 
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quantitation limits (PQLs) for each medium supersede those included in Ecology’s 2012 

QAPP and are presented in Section 5. 
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2 REMAINING INVESTIGATION DATA GAPS 

Based on the results of the first phase of the RI, SLR identified several remaining 

investigation data gaps (Appendix A-2; SLR 2014a and 2014b) to address during 

implementation of Phase 2 of the RI.  On April 21, 2014, Ecology commented on the data 

gaps identified in the Data Gaps Report, and provided additional recommendations 

(Appendix A-3; Ecology 2014).  In July 2014, additional soil and groundwater data were 

collected and analyzed as part of the interim action and planned redevelopment activities for 

the Site.  Historical and Phase 1 RI data, along with the recent July 2014 data (all existing 

locations shown in Figure 2-1), were evaluated against Site-specific soil and groundwater 

screening levels (described below), and are used herein to identify remaining data gaps as 

part of Phase 2 of the RI.  Additional discussion of data gaps occurred at a meeting with 

DeNovo and Ecology on October 1, 2014, where Ecology consultants (Kennedy/Jenks) 

provided technical information to support Ecology’s comments that were issued in 

September 2014 (Appendix A-4) regarding the draft SAP Addendum submitted in June 2014.  

 

2.1 Preliminary Screening Levels 

Preliminary screening levels (PSLs) were developed for soil and groundwater contaminants 

by evaluating potential pathways and exposure scenarios applicable to the Site.  The basis for 

development of the PSLs is the protection of the highest beneficial use of each Site medium, 

including protection of human health and the environment (with respect to protection of 

surface water and sediment quality in the LDW), and ensuring that all the requirements of 

federal, state and local regulations are satisfied.  The pathway and exposure scenarios 

evaluation for potential soil and groundwater contamination included conservative pathway 

assumptions and accounted for Site-specific conditions.  A summary of the potential 

pathways for the ARAR evaluation is included in Table 2-1.  Based on pathways applicable to 

the Site, an ARAR evaluation for Site soil and groundwater is presented in Tables 2-2 and 

2-3.  These tables present each potential ARAR and the rationale for their identification, and 

provide justification as to whether the potential ARAR is retained as a Site-specific PSL.  A 

description of the pathway and ARAR evaluation process for each medium is provided 

below. 
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2.1.1 Pathway Evaluation 

A summary of the applicable pathways for the ARAR evaluation is presented in Table 2-1. 

Site soil and groundwater have potential exposure pathways to human health and/or 

ecological receptors.  For upland soils, the primary exposure pathway is direct contact, so 

direct contact ARARs are applied.  Soil-to-groundwater leaching of contaminants is an 

applicable pathway for upland soils, and therefore, relevant soil ARARs under MTCA 

include those derived for protection of groundwater.  Groundwater at the Site is assumed to 

be non-potable, and final determination of this assumption will be made in the RI report in 

coordination with Ecology.  The soil ARARs evaluation for protection of groundwater at the 

Site was conducted based on this assumption.  

 

The groundwater exposure pathways are defined by protection of the highest beneficial use 

of Site groundwater.  Both groundwater and surface water at the Site are non-potable based 

on MTCA criteria (WAC 173-340-720[2]), and this will be verified as part of the final RI 

report.  Groundwater at the Site discharges to the LDW and therefore, must be protective of 

LDW human health and aquatic life exposure pathways for both surface water and sediment. 

 

2.1.2 ARAR Evaluation 

A summary of the soil, groundwater, and surface water ARARs that were evaluated are 

included in Tables 2-2 and 2-3.  The ARAR evaluation includes a review of the applicability 

of each potential ARAR to the Site and whether a potential ARAR is retained or not retained 

in the determination of Site-specific PSLs.  In additional to identifying ARARs, the Site-

specific soil and groundwater PSLs were determined based on the following assumptions: 

 Promulgated ARARs.  Promulgated ARARs established under state or federal law are 

retained as site-specific PSLs.   

 Unrestricted Land Use.  The property is zoned as industrial; however, for purposes of 

determining soil PSLs, unrestricted land use is assumed. 

 Terrestrial Ecological Evaluation (TEE).  A TEE for Site soils is assumed not to be 

applicable, given the industrial setting of the Site; however, analysis of the proximity 

to the Slip 4 habitat restoration area will be evaluated as part of the RI to determine if 

completion of a TEE is required. 

 Natural Background.  The Site-specific soil PSLs take into account natural background 
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concentrations for select metals published by Ecology.  Groundwater natural 

background concentrations were not used for determination of groundwater Site-

specific PSLs. 

 Soil to Groundwater.  Potential ARARs for soil protective of groundwater are based 

on the most stringent potential groundwater and surface water ARARs that apply to 

the Site, and were calculated using MTCA Equation 747-1 (WAC 173-340-747(4)(b)) 

with a calculated average Site-specific organic carbon content of 0.4 percent.   

 Conservative Pathway Assumptions.  The potential soil ARARs protective of 

groundwater do not take into account Site-specific conditions (e.g., fate and transport 

processes). 

 Potable Water.  Based on groundwater salinity data collected from site monitoring 

wells, groundwater beneath the Site is assumed to be non-potable, and this 

assumption will be verified during development of the RI report.  The LDW surface 

water is also determined to be non-potable; and therefore, potential soil ARARs are 

protective of non-potable groundwater and surface water for the purposes of Phase 2 

investigation planning.   

 

2.1.3 Determination of Site-Specific Preliminary Screening Levels 

The evaluation of potential pathways and ARARs resulted in the determination of Site-

specific PSLs for soil and groundwater.  PSLs were the lowest value of those ARARs retained 

in Section 2.1.2.  After determining the PSLs, the PQLs that were established for each 

analytical method were compared to PSLs.  If the lowest possible PQL exceeded the PSL, 

then the PQL was identified as the PSL.  Site-specific PSLs for soil and groundwater are 

presented in Tables 2-4 and 2-5. 

 

2.2 Soil Data Gaps 

Soil data gaps were determined based on a review of historical data, Phase 1 RI data, and 

recent (July 2014) interim action Site data (see the summary of soil results in Tables 2-6 

through 2-10) by comparing these data to Site-specific preliminary soil PSLs, as described in 

the previous section.  The remaining RI data gaps for soils, to be fulfilled as part of Phase 2 

investigations, are outlined below. A summary of RI data gaps was identified by SLR in the 

Data Gaps Report, by Ecology in their comments to the document, and in meeting materials 
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and maps provided by Kennedy/Jenks on October 1, 2014, as well as DeNovo’s responses and 

comments addressing each data gap as part of Phase 2 data collection efforts.  This summary 

is also included in Table 3-1.  In addition, six cross-sections (Figures 2-2a through 2-8f) and 

two plan views (Figures 2-9a through 2-10b) have been developed to aid in determining the 

vertical and lateral extent of soil contamination for the COPCs. 

 

The following describes a summary of the remaining soil data gaps that require further 

evaluation in the RI/FS process to determine nature and extent of contamination at the Site:   

 The lateral extents of arsenic-impacted soil were evaluated using a PSL of 7 

milligrams per kilogram (mg/kg), which is currently considered the natural 

background level for arsenic. Based on that evaluation, the lateral extents of arsenic-

impacted soil have not been delineated to the west of the Property, and the lateral 

extents of two localized areas of arsenic-impacted soil at the western part of Parcel F 

(Figure 2-1) are not defined.  The vertical extents of the arsenic-impacted soil have 

not been delineated at several locations throughout the Site.   

 The lateral extents of lead-impacted soil at the Site were evaluated using a PSL of 17 

mg/kg, which is the natural background level.  Based on that evaluation, the lateral 

extents of lead-impacted soil have been delineated at most locations, except along the 

western part of Parcels D and F (Figure 2-1). The vertical extents of lead-impacted 

soil (i.e., above the PSL) have not been delineated at several shoreline borings. 

 The lateral extents of copper-impacted soil at the Site were evaluated using a PSL of 

36 mg/kg, which is the natural background level.  Based on that evaluation, the lateral 

extents of copper-impacted soil have been delineated at most locations, except along 

the western part of Parcel D. The vertical extents of copper-impacted soil (i.e., above 

the PSL) have been mostly delineated, except at shoreline location CMW-3 

(Figure 2-1). 

 The lateral and vertical extents of naphthalene-impacted soil at the site were 

evaluated using a PSL of 2,262 micrograms per kilogram (µg/kg), which is based on 

the MTCA Method B Direct Contact/Ingestion cleanup level soil, and was calculated 

using site-specific assumptions.  Based on the evaluation of site soil data to the PSL, 

the lateral extents of the naphthalene-impacted soil have not been delineated to the 

east of the former aluminum window manufacturing plant (near the Property line) 

and in the area east and south of the former wood treatment facility.  The vertical 
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extents of the naphthalene-impacted soil have not been determined at several 

locations throughout the Site. 

 The lateral and vertical extents of total carcinogenic polycyclic aromatic hydrocarbon 

(cPAH)-impacted soil at the site were evaluated using a PSL of 100 µg/kg, which 

corresponds to the MTCA Method A Unrestricted Land Use soil cleanup level.  The 

lateral extents of the total cPAH-impacted soil have not been delineated east and 

south of the former wood treatment facility, along the western property boundary, 

and in the area surrounding the former pipe manufacturing building (Figure 2-1).  

The vertical extents of the total cPAH-impacted soil have not been determined at 

several locations throughout the Site. 

 The extents of polychlorinated biphenyl (PCB)-impacted soil at the property were 

evaluated using a PSL of 47 µg/kg, which is the MTCA Method B Direct 

Contact/Ingestion cleanup level that was calculated using site-specific data 

(WAC 173-340-747).  Based on that evaluation, the lateral extents of PCB-impacted 

are mostly delineated, except along the southern Site shoreline, and in the upland 

areas between the former wood treatment and storage areas and shoreline of Slip 4. 

The vertical extents of PCB-impacted soil have not been delineated in the vicinity of 

the former creosote tanks (e.g., boring DB-12) (Figure 2-1). 

 The source of 1,1-dichloroethene (DCE) in soil at FMW-2 (Figure 2-1) has not been 

determined, and may be associated with activities at the neighboring Markey 

Machinery Company facility. 

 The extents of Diesel Range Organics (DRO)- and Residual Oil-Range Organics 

(RRO)- impacted soils were evaluated using a PSL of 2,000 mg/kg, which corresponds 

to the MTCA Method A unrestricted land use level for both total petroleum 

hydrocarbon (TPH) constituents. The data necessary to calculate a Site-specific, risk-

based Method B cleanup level for TPH have not yet been collected. Therefore, Phase 

2 of the RI will include the collection of, extractable petroleum hydrocarbons (EPH) 

and volatile petroleum hydrocarbons (VPH) to calculate Method B cleanup levels that 

are appropriate for the Site. Based on the evaluation of soil DRO and RRO data to the 

PSL, the lateral extent of DRO and RRO-impacted soil has not been delineated to the 

west of EMW-7S and EB-40 (Figure 2-1).    

 The source and the lateral and vertical extents of the oily substance with a creosote-

like odor in deep boring EMW-10D (at the former wood treating operations area) 
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have not been determined.  The location of EMW-10D is shown on Figure 2-1. 

 Total dioxins/furan concentrations were compared to the PSL of 5.2 nanograms per 

kilogram (ng/kg), which is the natural soil background level for total dioxins/furans 

Toxic Equivalency (TEQ; Ecology 2010). The lateral extents of each area of 

dioxin/furan-impacted soil have not been delineated, and the vertical extent of the 

impacted soil is not defined at boring EMW-9S (Figure 2-1). 

 

2.3 Groundwater Data Gaps 

Data gaps were determined based on a review of recent site groundwater data, including 

2013 Phase 1 RI data and July 2014 interim action data (see the summary of groundwater 

results in Tables 2-11 through 2-14) by comparing these data to Site-specific groundwater 

PSLs, as described in Section 2.1.  Historical groundwater data collected from 1988 to 2012 

were not included in the data gaps evaluation, as these data are not representative of current 

Site groundwater conditions; historical site groundwater data, screened to Site-specific PSLs, 

are included in Appendix D for informational purposes only.  The remaining RI data gaps for 

groundwater, to be fulfilled as part of Phase 2 investigations, are outlined below.  A summary 

of RI data gaps identified by SLR and Ecology, as well as DeNovo’s data gap comments are 

also included in Table 3-1.  In addition, eight plan view maps (Figures 2-11 through 2-18) 

have been developed to aid determining the lateral extent of groundwater contamination for 

the COPCs. 

 

The following describes a summary of the remaining groundwater data gaps that require 

further evaluation in the RI/FS process to determine the nature and extent of contamination 

at the Site:   

 The lateral extent of total cPAH-impacted groundwater has not been delineated to 

the west of the Property (e.g., west of EMW-7S), and downgradient from the former 

wood treatment facility.  The vertical extents of total cPAH-impacted groundwater 

have not been defined at wells EMW-4D and EMW-15D (Figure 2-1). 

 The lateral and vertical extents of metals impacts to groundwater have not been fully 

delineated at the Site, specifically along the western property margin, the southwest 

shoreline, and along the western shoreline adjacent to the seawall. 

 Though volatile organic compounds (VOCs) are not typically above groundwater 
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PSLs, the extent of potential tetrachloroethylene (PCE) and vinyl chloride impacts to 

Site groundwater should be verified at all wells. 

 Potential matrix interferences in total and dissolved metals results, including those 

caused by groundwater salinity (i.e., polyatomic interferences), will be evaluated as 

part of Phase 2 groundwater analyses by  using EPA Method 200.8 with Universal 

Cell Technology (UCT).  

 

2.4 Sediment Data Gaps 

Based on the previous sediment dredging adjacent to the Property, the extensive sediment 

sampling that has been conducted in the LDW and Slip 4, and EPA’s planned remedial action 

for the LDW Superfund Site, few sediment data gaps remain for this Site (see the summary of 

sediment results in Table 2-15).  In accordance with the Work Plan, additional surface 

sediment sampling will performed to provide baseline surface conditions in the barge berth 

areas. 

 

During the October 1, 2014 meeting between Ecology and DeNovo, Ecology identified 

additional surface and subsurface sediment data gaps adjacent to the 8th Avenue right of way 

along the shoreline of the Duwamish River.  The Ecology-identified data gaps include an 

evaluation of the nature and extent of contamination related to a historical sand dump and 

sand blast area near the southwestern corner of the Property, as depicted in a 1952 

Georgetown Steam Plant Map (see Appendix E).  

 

2.5 Catch Basin Solids and Storm Water Data Gaps 

Catch basin solids sampling was completed in accordance with the Work Plan during Phase 

1.  No RI data gaps remain for catch basin solids and stormwater (see the summary of catch 

basin solids and storm water results in Tables 2-16 and 2-17).  In accordance with the Work 

Plan, there will be one additional stormwater sampling event completed as part of Phase 2 

investigations at the Site. 

 

2.6 Cultural Resources Investigation 

DeNovo is in the process of coordinating with the Washington State Department of 

Archaeology and Historical Preservation (DAHP) and Ecology to prepare and implement a 
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Cultural Resources investigation effort that will address planned remediation and 

redevelopment activities at the Site.  The Site is identified as a location that may contain 

cultural resources (archaeological and/or historical resources), and a review of available 

historical information indicates that a set of pipes once crossed through the Property that 

were used to support operations associated with the former Seattle Electric Company 

Georgetown Steam Plant, which is included on the National Register of Historic Places.  As 

such, it has been determined that a Cultural Resources investigation must be completed prior 

to implementation of remediation or redevelopment activities, in order to meet permitting 

requirements for the planned work.  The scope of the Cultural Resources investigation is 

currently being coordinated with DAHP and Ecology and will be implemented (following 

agency review and approval) independent of the Phase 2 data collection efforts described in 

this draft SAP Addendum. 
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3 REMEDIAL INVESTIGATION SCOPE OF WORK (SECOND PHASE) 

The proposed scope of work for Phase 2 of the RI was developed to address the data gaps 

described in Section 2.  A summary of all RI data gaps, including data gaps identified by SLR 

in the Data Gaps Report, and by Ecology in their comments to the document and in meeting 

materials provided by Kennedy/Jenks on October 1, 2014, as well as DeNovo’s responses and 

comments to each data gap as part of Phase 2 data collection efforts, is included in Table 3-1.  

The Phase 2 RI scope of work is described in the following sections. 

 

3.1 Pre-fieldwork Activities 

Prior to conducting any field work, the following activities will be completed: 

 Permissions will be obtained from the City of Seattle to drill soil borings and/or install 

groundwater monitoring wells within the 8th Avenue South and Othello Street 

rights-of-way, located to the west and northwest of the Property, respectively. 

 A public utility locate will be requested, and it will be arranged for a private utility 

locator to identify and mark the locations of underground utilities within 50 feet of 

the proposed drilling locations. 

 All required permits to conduct sediment sampling will be obtained. 

 

3.2 Soil Boring Drilling and Sampling 

To meet the objectives described above, a total of 29 soil borings will be drilled and sampled.  

In addition, soil borings will be drilled to install replacement wells for four monitoring wells 

that were decommissioned in July 2014.  Three of the 31 borings are additional drilling 

locations that were added to address data gaps discussed in Section 2.1.  The locations of 

proposed soil borings, including soil-only borings and borings for monitoring well 

installations (see Section 3.3), are shown on Figure 3-1.  The proposed soil borings address 

the data gaps discussed in Section 2.1.  The rationale for moving several of the boring 

locations originally proposed in the Work Plan are described in Table 3-2.  Table 3-2 also 

provides a summary of the depths to be sampled and analyses to be performed, which are 

further discussed in Section 5.  The Work Plan proposed drilling and sampling of 39 soil 

borings for the second phase of the RI; however, there was limited to no technical 
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justification for 13 of the proposed borings; therefore, Table 3-2 discusses the rationale for 

eliminating each of those borings.   

 

If any of the proposed boring locations need to be moved by more than 25 feet for any reason 

(e.g., underground utilities, Site features, access restrictions, etc.), the revised location will be 

coordinated with Ecology. 

 

3.3 Monitoring Well Installation and Development 

A total of six groundwater monitoring wells will be installed at the locations indicated on 

Figure 3-1.  Prior to well installation, soil borings will be advanced at each location, as 

described in Table 3-2.  Two of the wells (EMW-17S and EMW-18S) will be shallow-zone 

wells screened across the water table between approximately 5 and 20 feet bgs (similar to the 

existing shallow monitoring wells installed during Phase 1 of the RI), and four of the wells 

(EMW-19D through EMW-22D) will be installed at greater depth (below the depths of the 

existing deep monitoring wells) and screened from approximately 75 to 80 feet bgs.  

 

The shallow and deeper wells will be installed using hollow-stem auger or sonic drilling 

techniques.  The borings for the shallow wells will be drilled to approximately 20 feet bgs.  

The borings for the deep wells will be drilled to approximately 80 feet bgs, or to the bottom 

of the water bearing unit, whichever is shallower (as determined in the field).  Approximate 

well construction details and development are described in the FSP (Section 4).  

Groundwater sampling of the new wells will be performed no sooner than 24 hours 

following the completion of well development. 

 

In addition to the new wells, two of the recently decommissioned groundwater monitoring 

wells (DMW6 and EMW 5S) will be replaced during Phase 2 of the RI.  Monitoring wells 

DMW6 and EMW-5S were decommissioned in accordance with the requirements of 

WAC 173-160 in July 2014.  The replacement wells will be constructed at similar depths 

(approximately 20 feet bgs), and with similar screen intervals (approximately 5 to 20 feet bgs) 

as the original wells.  Installation of the replacement wells will be located as close to the 

original well locations as feasible (see Figure 3-1).  Based on the evaluation of soil data gaps, 

soil samples will not be collected or analyzed for replacement well EMW 5Sa.   
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During June 2014, well HC-19 was found underneath an area where soil and compost 

materials were previously stored by a past Property tenant.  Monitoring well HC-19 was 

observed to be damaged and was decommissioned in accordance with the requirements of 

WAC 173-160 in July 2014.  In addition, intact well MW-2 was discovered during 

investigation activities at the Site, and was subsequently sampled for Site COPCs and 

decommissioned.  Wells HC-19 and MW-2 are not proposed for replacement during Phase 2 

of the RI due to their proximity to other monitoring wells that provide shallow groundwater 

data for those areas of the Site.  

 

3.4 Groundwater Sampling 

After installing all Phase 2 monitoring wells, two quarterly groundwater sampling events 

will be conducted to obtain additional required data for completion of the RI dataset.  The 

two sampling events will be conducted during low tide conditions in the LDW to minimize 

any surface water effects on the groundwater samples.   

 

The first quarterly groundwater sampling event will occur no sooner than 24 hours following 

the development of the newly installed wells.  Wells included in the sampling events are 

listed in Table 3-3 and shown on Figure 3-1 (all intact wells will be sampled during each 

sampling event).  Groundwater samples collected during each event will be submitted for 

laboratory analysis, as indicated in Table 3-3.  Analytical methods are further discussed in 

Section 5.  During each groundwater sampling event, groundwater elevation monitoring will 

be performed as described in the FSP (Section 4).  

 

3.5 Sediment Sampling 

During Phase 2 of the RI, sediment sampling will be conducted in the LDW areas adjacent to 

the Site to address sediment data gaps.  Sediment data gaps are summarized in Section 2.1 and 

Table 3-1.  Surface and subsurface sediment sampling locations proposed for Phase 2 work 

are shown on Figure 3-2, and the methodology for sample collection is described below.  

DeNovo will coordinate with the U.S. Army Corps of Engineers, EPA and the Washington 

Department of Fish and Wildlife (and other agencies as necessary) to determine if permits 

are required to complete the sediment sampling scope of work.  Sediment sampling will be 
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performed in accordance with EPA and Ecology standards for management and disposal of 

investigation derived waste. 

 

3.5.1 Surface Sediment Sampling 

Eighteen surface sediment samples will be collected within the berth areas adjacent to the 

Site at the approximate locations shown on Figure 3-2.  These samples will be collected to 

evaluate current sediment conditions in proximity to the Site and provide a baseline of 

sediment conditions prior to the start of tenant operations at the Property.  Seven of 18 

sediment locations (SSED-12 through SSED-18) will investigate the extent of a historical 

sand dump adjacent to the Site.  

 

Surface sediment samples will be collected using a hydraulic Van Veen grab sampling device 

(or similar device).  Sediment sampling methodologies are described in the FSP (Section 4).  

Approximate surface sediment sampling depths and analytical tests to be performed are 

summarized in Table 3-4. 

 

3.5.2 Subsurface Sediment Sampling 

Four subsurface sediment locations will be co-located with surface sediment locations in the 

vicinity of the historical sand dump area adjacent to the Site at the approximate locations 

shown on Figure 3-2.  The four subsurface sediment locations, SSED-SB-12, SSED-SB -13, 

SSED-SB-14, and SSED-SB-16) will investigate the nature and extent of potential sediment 

contamination associated with the historical sand dump. 

 

Subsurface sediment sampling will be collected by vibratory core sampler (vibracore) on a 

vessel.  Subsurface sediment sampling methodologies are described in the FSP (Section 4).  

Approximate subsurface sediment sampling depths and analytical tests to be performed are 

summarized in Table 3-4. 

 

3.6 Stormwater Sampling 

To further assess the potential impacts to the LDW from stormwater discharge, stormwater 

samples will be collected from the outfalls of the six site stormwater conveyance lines during 

one precipitation event with at least 0.1 inch of rainfall over a 24-hour period.  Outfalls 
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included in the sampling event are listed in Table 3-5 and are shown on Figure 3-3.  Table 

3-6 provides coordinates for proposal sampling locations. Stormwater sampling methods are 

described in the FSP (Section 4).  Stormwater sampling activities will be coordinated with 

the Property tenant and will not interfere with (or replace) the sampling required under 

their National Pollutant Discharge Elimination System (NPDES) permit(s).   

 

3.7 Tidal Study 

To further assess groundwater flow beneath the Site and interactions between the LDW and 

shallow and deep groundwater beneath the Site, a tidal study will be performed during Phase 

2 of the RI.  The study will consist of tidally filtered groundwater monitoring that includes 

pressure transducers/data loggers installed in ten shallow wells (CMW-1, CMW-4, CMW-7, 

DMW-3, EMW-1S, EMW-3S, EMW-5Sa, EMW-7S, EMW-12S, and SLR-6) completed at 

depths of approximately 20 feet bgs, four intermediate wells (EMW-4D, EMW-10D, EMW-

15D, and EMW-16D) completed at depths of approximately 50 feet bgs, and the four 

proposed deeper wells (EMW-19D, EMW-20D, EMW-21D, EMW-22D) completed at depths 

of approximately 80 feet bgs, plus a stilling well in the LDW.  Four of the locations are 

situated with shallow/intermediate/deep well groupings spread across the Site.  The locations 

of the wells are shown on Figure 2-1.  The transducers will be installed for a period of 72 

hours, and will be set to record water level measurements at 10-minute intervals.  Periodic 

manual water level measurements will also be recorded to correlate transducer 

measurements to groundwater elevations.  The shallow, intermediate, and deep nested well 

groupings will be used to compare the amplitudes of tidal signals between shallow and deep 

groundwater and to allow for calculation of vertical gradients. 

 

To further assess the potability of site groundwater, chloride and total dissolved solids data 

will be collected from Site monitoring wells during the groundwater monitoring events to 

evaluate for the presence of marine or brackish water in groundwater beneath the Site. 

 

3.8 Waste Disposal 

The soil generated by the drilling activities and the wastewater that is generated by the 

cleaning of the drilling and sampling equipment and the development and purging of the 

wells will be temporarily stored at the Site in properly labeled 55-gallon drums.  After 



 
  Remedial Investigation Scope of Work 
   (Second Phase) 

Draft Sampling and Analysis Plan Addendum  November 2014 
8th Avenue Terminals, Inc. 19 131044-01.01 

obtaining the sample analytical results, the soil and water will be characterized in accordance 

with WAC 173-303 and transported off-site for disposal at licensed facilities. 

 

3.9 Surveying 

A licensed surveyor will survey the horizontal positions and vertical elevations of the new 

soil borings and groundwater monitoring wells from Phase 2 of the RI.  The horizontal 

positions will be surveyed to the nearest 0.1 foot, relative to the Washington State Plane 

Coordinate System, North Zone, 83/91.  The vertical elevations of the ground surface and 

well casings will be surveyed to the nearest 0.01 foot, relative to the North American 

Vertical Datum of 1988 (NAVD 88). 
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4 FIELD SAMPLING PLAN 

The FSP presented below is based on the site data gaps discussed in Section 2 and 

summarized in Table 3-1.  The FSP describes the field procedures, methodologies, and 

analytical methods for each work task based on the scope of work presented in Section 3. 

 

The sampling activities for Phase 2 of the RI at the Site will be performed to provide data of 

sufficient quality and quantity to satisfy the investigation objectives for the entire Site and 

will address known data gaps.   

 

Sample locations are shown on the following figures: 

 Figure 3-1 shows the proposed soil and groundwater investigation locations that will 

be used to further delineate the lateral and vertical extents of impacted soil and 

groundwater 

 Figure 3-2 shows the proposed locations surface and subsurface sediment 

investigation locations 

 Figure 3-3 shows the outfalls that will be used for storm water investigation 

 

Sampling locations, depths, analytical testing requirements, and coordinates are listed on the 

following tables: 

 Table 3-2—Soil Sampling Locations, Analyses, and Sample Depths 

 Table 3-3—Groundwater Sampling Locations and Analyses 

 Table 3-4—Sediment Sampling Locations and Analyses 

 Table 3-5—Stormwater Outfall Sampling Locations and Analyses 

 Table 3-6—Proposed Sampling Location Coordinates 

 

4.1 Sample Locations 

During Phase 2 of the RI, a total of 29 soil borings will be drilled and sampled, and six of the 

borings will be completed as new groundwater monitoring wells to address the remaining 

investigation data gaps.  In addition, two borings will be drilled and completed as 

replacement monitoring wells for decommissioned wells DMW6 and EMW-5S (see  Section 
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3.3).  The proposed depths of soil samples that will be collected from each of the borings for 

chemical analysis are provided in Table 3-2.   

 

During Phase 2 of the RI, a total of two low-tide groundwater sampling events will be 

conducted.  The locations of the proposed and existing groundwater monitoring wells are 

shown on Figure 3-1.   

 

A total of 18 surface sediment samples with four co-located subsurface sediment locations 

will be collected within the berth areas adjacent to the piers.  The locations of the proposed 

sediment samples are shown on Figure 3-2. 

 

During Phase 2 of the RI, one stormwater sampling event will be conducted, and a 

stormwater sample will be collected from each of the six outfalls (OF1 through OF6).  The 

locations of the stormwater system components, including the outfalls, are shown on 

Figure 3-3.   

 

4.2 Soil Borings 

A total of 31 soil borings are proposed for Phase 2 of the RI, including six to be completed as 

new monitoring wells, and two monitoring wells to replace wells decommissioned in July 

2014.  The proposed soil boring and monitoring well locations are shown on Figure 3-1. 

 

Soil borings will be drilled by a driller licensed in the State of Washington by using direct-

push or sonic drilling methods, and soil samples will be collected on a continuous basis.  

After the completion of drilling and sampling activities, each temporary boring will be 

abandoned with hydrated bentonite.  Drilling activities will be performed under the 

direction of an Anchor QEA geologist.   

 

Anchor QEA field personnel will continuously log the soils encountered during drilling and 

will perform field screening for the potential presence of contamination based on visual 

appearance (staining or sheen), odor, and photoionization detector (PID) readings.  Most of 

the soil borings will be advanced to a depth of 20 feet bgs.  Some soil borings (see Table 3-2) 

will be advanced to greater depths (up to 80 feet bgs) to provide for evaluation of COPCs, site 
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stratigraphy, and for deep monitoring well installation.  If field observations indicate the 

potential presence of contaminants at the proposed bottom depth at a soil boring location, 

the boring may be advanced to greater depth as needed to evaluate the vertical extent of 

potential contaminant impacts. 

 

A minimum of two soil samples from each boring and up to five soil samples from select 

borings, based on previous analytical results and data gaps, will be submitted for laboratory 

analysis.  The samples will be analyzed for the parameters specified in Table 3-2.  Soil 

analytical methods, limits of determination (LODs), and PQLs are defined in Table 5-1. 

Additional soil samples will be collected and archived at the laboratory for possible follow-

up analyses.  Soil samples will be collected for analysis or archive at the 2-foot depth 

intervals specified in Table 3-2 for depths less than 20 feet bgs, and at approximate 10-foot 

intervals for depths more than 20 feet bgs.   

 

The approximate sample depths for analysis and archive for each soil boring are listed in 

Table 3-2.  The specified depths are the “default” depths, and samples should be collected as 

close as possible to the indicated depths; however, the depths may be adjusted slightly if 

warranted by field observations (i.e., preference will be given for sample collection where 

field observations indicate contaminant impacts are more likely).   

 

Additional samples will be submitted for initial laboratory analysis if field observations 

indicate the potential presence of contaminants.  Field observations warranting additional 

sample analyses include, but are not necessarily limited to, the following: 

 Staining, odor, non-aqueous phase liquid, sheen, and PID readings greater than 

background readings.  Additional samples will be submitted for the full suite of 

analyses listed for that specific boring in Table 3-2. 

 The presence of materials such as metals shavings or slag-like materials that may 

suggest anthropogenic activities.  Additional samples will be submitted for the full 

suite of analyses listed for that specific boring in Table 3-2. 

 The presence of burned or partially burned materials and ash that indicate past filling 

activities.  These samples will be submitted for analysis of dioxins and furans.  If 

burned or ash materials are observed in a sample already being submitted for 

laboratory analysis, analysis for dioxins and furans will be added. 
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The soil sampling procedures generally include the following: 

 All sampling equipment and reusable materials that will contact the sample will be 

decontaminated on Site in accordance with procedures identified in Section 4.10.  

The field geologist will use clean nitrile gloves for handling each sample.  

 The sample container labels will be filled out and attached to the appropriate 

containers as described in Section 4.9.  Sample handling requirements are outlined in 

Table 5-2.   

 A clean, stainless-steel spoon will be used to transfer the soil samples to the sample 

jars.   

 The laboratory-provided volatile organic analysis vials (EPA Method 5035 kit) will be 

filled at each sample interval to be analyzed for VOCs and/or gasoline range organics 

(GRO).  Soil will be transferred directly from the sampler to the sample containers.  

Care will be taken to minimize disturbance of soil placed in the containers.  Sample 

container requirements are specified in Table 5-2. 

 After filling the sample jars, the sample interval will be logged on a dedicated field 

boring log form using the United Soil Classification System.  

 Quality assurance and field duplicate samples will be collected at a frequency of 1 in 

20 samples, and is further described in Section 4.13.   

 Sample container and sample handling requirements for each Site media are provided 

in Table 5-2. 

 

After filling, the sample containers will be placed on ice in a cooler and handled as described 

in Section 4.9. 

 

4.3 Monitoring Well Installation 

As discussed in Section 3.3, six new monitoring wells will be installed following completion 

of soil boring sampling activities, and two replacement wells will be installed.  The new wells 

include two shallow wells (EMW-17S and EMW-18S) and four deep wells (EMW-19D 

through EMW-22D), and the replacement wells (DMW6a and EMW-5Sa) are both shallow 

wells.  The proposed locations of the wells are shown on Figure 3-1. 
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All monitoring wells will be installed using appropriate techniques that are suitable for 

meeting the RI/FS work plan objectives and to comply with applicable regulations.  It is 

anticipated that both the shallow and the deeper wells will be installed using a hollow-stem 

auger or sonic drill rig methods at the same location as the original soil boring.   

 

Each of the wells will be constructed of 2-inch-diameter Schedule 40 polyvinyl chloride 

(PVC) with a 15-foot-long (shallow wells) or 5-foot-long (deep wells) screen (0.010-inch-

wide slots).  The screen interval for the shallow wells will intercept the groundwater table 

with at least 1 foot of screen installed above the seasonal/temporal high water level.  A blank 

PVC casing will be attached to the screen and will extend to approximately 6 inches bgs.  

 

A filter pack consisting of 2/12 Lapis Lustre silica sand or equivalent will extend from the 

bottom of each well to approximately 2 feet above the uppermost screen slot.  A hydrated 

bentonite chip seal will be installed above the filter pack to approximately 1 foot bgs.  A 

traffic-rated steel monument will be installed (in concrete) flush with the ground surface to 

protect the well.    

 

After installation, the driller will thoroughly develop the newly installed wells by using 

surging and pumping methods.  The development will be conducted at 1- to 2-foot intervals 

beginning at the bottom of the well and extending up to the top of the water table (shallow 

wells) or top or the screened interval (deep wells).  The development process will be repeated 

until the turbidity of the groundwater becomes visually clear, three annular volumes of 

groundwater have been removed, or the well purges dry, whichever occurs first. 

 

4.4 Groundwater Elevation Monitoring 

As discussed in Section 3.4, quarterly groundwater elevation monitoring will be performed at 

low tide during two separate monitoring events.  The first elevation monitoring event will be 

performed at least 1 week after the installation of new monitoring wells and replacement of 

the exiting site wells that will be decommissioned due to site redevelopment activities. 

 

Water level measurements will include all Site monitoring wells (shallow and deep) and the 

Slip 4 stilling well for each monitoring event.  Measurements will be completed within a 
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2-hour time span for each event and will coincide with published times for low tide 

conditions in the LDW, adjacent to the Property.  Measurements will begin no earlier than 

one-half hour before the maximum low tide condition during that tidal cycle.  Well caps will 

be loosened at least 30 minutes prior to measurement to allow for equilibration of water 

levels.  

 

Water levels will be measured by using an electric water level probe at each well location.  

The probe will be cleaned between measurements, as described in Section 4.10.  The water 

level in each well will be measured to the nearest 0.01 foot from a surveyed notch in the well 

casing by using an electric water level probe. 

 

4.5 Groundwater Sampling 

As discussed in Section 3.4, two quarterly groundwater sampling events during low tide 

conditions will be included in Phase 2 of the RI.  During each sampling event, a groundwater 

sample will be collected from each monitoring well at the Property (see Figure 3-1).  The 

sample analyses to be performed for each sampling event are presented in Table 3-3. 

Groundwater analytical methods, LODs, and PQLs are defined in Table 5-3.  Table 5-2 

presents the sample handling requirements.     

 

The groundwater sampling procedures include the following: 

 The depths to groundwater will be measured in the monitoring wells before sampling.  

The water level in each well will be measured to the nearest 0.01 foot from a 

surveyed notch in the well casing by using an electric water level probe.  Water 

depths will be recorded on a dedicated purge and sample field form, and will include 

date, time, and sampler's initials.  

 The monitoring wells will be purged by using low-flow procedures.  Groundwater 

samples will be collected using a peristaltic pump fitted with silicon tubing and either 

Tygon® or polyethylene tubing.  Pump tubing will be lowered to a depth of 

approximately 1 to 2 feet below the water table in the shallow wells, and at a depth of 

approximately 1 to 2 feet below the top of the well screen in the deep wells, for 

purging and sampling.  Monitoring wells will be purged at a rate of less than 0.3 liter 

per minute.  The flow rate will be adjusted as necessary to prevent the groundwater 
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level from dropping more than 10 percent. 

 Field parameters will be measured in purged groundwater as it is discharging through 

a flow-through cell.  Groundwater will be passed through the cell and discharged into 

a temporary storage container.  Field parameters will be periodically measured (every 

3 to 5 minutes) and recorded during well purging and upon stabilization.  Field 

parameters will be measured by using a multi-parameter meter.  The multi-parameter 

meter will be calibrated before measurements are taken.  Field parameter 

measurements will include the following: 

 Temperature 

 Turbidity 

 pH 

 Dissolved oxygen 

 Redox potential (ORP) 

 Specific conductance. 

 Groundwater samples will be collected after the field parameters have stabilized to 

within 10 percent of the previous reading.  If the groundwater parameters do not 

stabilize, a maximum of three casing volumes will be purged prior to sampling.  The 

purge water will be stored and disposed of as described in Section 4.11. 

 Groundwater samples will be collected by using low-flow sampling techniques.  

Pump tubing will be maintained at a depth of 1 to 2 feet below the water table in the 

shallow wells, and at a depth of approximately 1 to 2 feet below the top of the well 

screen in the deep wells.  Groundwater samples will be collected after recording final 

field parameter readings.  

 Groundwater samples will be collected from the discharge line of the peristaltic 

pump.  All samples will be transferred in the field from the sampling equipment into 

the laboratory-prepared containers and stored in a cooler on ice pending transport to 

the laboratory.  Sample container requirements will be verified for the selected 

analytical laboratory prior to the start of field sampling activities. 

 Samples will be labeled, handled, and shipped using the procedures described in 

Section 4.9.  Sample custody will be maintained until delivery to the analytical 

laboratory.  All sampling field activity and data will be recorded on a dedicated purge 

and sample field form. 



 

 

  Field Sampling Plan 

Draft Sampling and Analysis Plan Addendum  November 2014 
8th Avenue Terminals, Inc. 27 131044-01.01 

 The sampler(s) will wear new nitrile gloves at each sampling location.  New dedicated 

Tygon® or polyethylene tubing will be used at each sampling location. 

 Quality assurance samples and duplicate samples will be collected at a frequency of 

1 for every 20 samples, as described in Section 4.13.  Duplicate samples will be 

collected by alternately filling similar containers until both containers are filled.  

 

All reusable purging and sampling equipment will be decontaminated by using the 

procedures described in Section 4.10. 

 

4.6 Duwamish River Sediment Sampling 

Surface and subsurface sediment samples will be collected in the LDW at the locations 

indicated on Figure 3-2.  Sample collection and testing will be conducted to establish 

baseline conditions adjacent to the Property prior to initiation of facility offloading 

operations and to address the data gaps outlined in Section 2.  A detailed review of sediment 

quality, and historical dredging, and previous sediment investigations completed on and 

adjacent to the Site, are provided in the Data Gaps Report (SLR 2014a; Appendix A-2). 

 

Sediment sample collection and processing procedures are described below.  Analyses to be 

performed for sediment samples are listed in Table 3-4. 

 

Horizontal positioning will be determined in the field by differential global positioning 

system (DGPS) based on target coordinates.  The horizontal datum will be North American 

Datum of 1983 (NAD 83), Washington State Plane North.  Measured geographical 

coordinates for station positions will be recorded and reported to the nearest 0.01 second.  In 

addition, state plane coordinates will be reported to the nearest foot.  The DGPS accuracy is 

less than 1 meter and generally less than 30 centimeter (cm), depending on the satellite 

coverage and the number of data points collected. 

 

Surface sediment samples will be collected from the 0 to 10 cm biologically active zone at 18 

locations in the LDW, as presented on Figure 3-2.   
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A hydraulic Van Veen (or similar) grab sampling device (or similar device) will be used to 

collect surface sediment samples.  Final sampling methodology in the LDW will depend on 

access and water level.  Van Veen sampling locations will be approached at slow boat speeds 

with minimal wake to minimize disturbance of bottom sediments prior to sampling.  

Sediment samples will be handled carefully to minimize disturbance during collection and 

transportation to the laboratory. 

 

The grab sampler will be lowered over the side of the boat from a cable wire at an 

approximate speed of 0.3 foot per second.  When the sampler reaches the mudline, the cable 

will be drawn taut, and DGPS measurements will be recorded.  Each surface grab sample will 

be retrieved aboard the vessel and evaluated for the following acceptance criteria: 

 Overlying water is present and has low turbidity 

 Adequate penetration depth is achieved 

 Sampler is not overfilled 

 Sediment surface is undisturbed 

 No signs of winnowing or leaking from sampling device 

 

Grab samples not meeting these criteria will be rejected near the location of sample 

collection.  The process will be repeated until criteria have been met.  Deployments will be 

repeated within a 20-foot radius of the proposed sample location.  If adequate penetration is 

not achieved after multiple attempts, less volume will be accepted and noted in the field 

notebook.  Once accepted, overlying water will be siphoned off and a decontaminated 

stainless steel trowel, spoon, or equivalent will be used to collect only the upper 10 cm of 

sediment from inside the sampler without touching the sidewalls.  The sampler will be 

decontaminated between stations and rinsed with site water between grabs. 

 

After sample collection, the following information will be recorded on the Field Log Sheet, 

on the Sediment Sampling Form, and/or in the field notebook: 

 Date, time and name of the person logging the sample 

 Weather conditions 

 Sample location number and coordinates 

 Project designation 
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 Depth of water at the location and surface elevation 

 Sediment penetration and depth 

 Sediment sample interval 

 Sample recovery 

 

Homogenized surface sediment will be spooned immediately into appropriate pre-cleaned, 

pre-labeled sample containers, placed in coolers filled with ice or equivalent, and maintained 

at 4 degrees Celsius.  Debris and materials more than 0.5 inch in diameter will be omitted 

from sample containers.   

 

Sample concentrations will be reported down to the lowest laboratory limit available in 

order to evaluate for potential exceedences of the Sediment Management Standards (SMS) or 

other LDW preliminary screening levels/cleanup levels.  Analytical methods for completion 

of sediment chemical testing are presented in Table 3-4.   

 

In addition to the location information collected in the field, sample logging of bulk 

sediment not sampled in containers will involve physical characterization in general 

accordance with the visual-manual description procedure (ASTM D-2488 modified).  The 

information will be recorded on the Sediment Sampling Forms (see Appendix F).  Physical 

characterization includes the following: 

 Grain size distribution 

 Density/consistency 

 Plasticity 

 Color and moisture content 

 Biological structures (e.g., shells, tubes, macrophytes, and bioturbation) 

 Presence of debris and quantitative estimate (e.g., wood chips or fibers, paint chips, 

concrete, sand blast grit, and metal debris) 

 Presence of oily sheen 

 Odor (e.g., hydrogen sulfide) 

 

Surface sediment samples collected for chemical and physical analysis will be securely 

packed and hand delivered to the analytical testing laboratory.  The sediment sample 

analyses are listed in Table 3-4.  
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4.7 Subsurface Sediment Collection and Sampling 

Subsurface sediment sampling will be carried out by vibracore to collect chemical and 

physical data.  Four subsurface sediment sampling locations are proposed as part of Phase 2 

activities.  All four locations are co-located with surface sediment sampling locations in the 

LDW adjacent to the Property.  Figure 3-2 shows the proposed subsurface sampling 

locations.   

 

The subsequent sections provide details regarding vibracore collection and sediment 

processing methods.   

 

4.7.1 Subsurface Sediment Collection Methods  

Subsurface sediment stations will be collected by a vibracore.  A vibracore collects a 

continuous profile of subsurface sediments by utilizing a high frequency vibrating coring 

device that penetrates into the underlying sediments with minimal distortion.  A vibracore is 

ideal for collecting long, relatively undisturbed cores from a variety of sediment types.  

Subsurface sediment sampling by vibracore will be advanced approximately 15 feet below 

mudline, or until refusal is met.  

 

Prior to deployment, the following procedure will be used to decontaminate sample tubes:  

 Rinse and pre-clean with potable water 

 Wash and scrub the tubes in a solution of laboratory grade, non-phosphate-based soap 

and potable water 

 Rinse with potable water 

 Rinse three times with distilled water 

 Seal both ends of each core tube with aluminum foil 

 

The aluminum foil will be removed immediately prior to placement into the coring device.  

Care will be taken during sampling to avoid contact of the sample tube with potentially 

contaminated surfaces. 

 

Vibracore sediment samples will be collected in the following manner: 

1. The vessel will maneuver to the proposed sample location. 



 

 

  Field Sampling Plan 

Draft Sampling and Analysis Plan Addendum  November 2014 
8th Avenue Terminals, Inc. 31 131044-01.01 

2. A decontaminated core tube the length of the desired penetration depth will be 

secured to the vibratory assembly and deployed from the vessel. 

3. The cable umbilical to the vibrator assembly will be drawn taut and perpendicular as 

the core rests on the bottom sediment. 

4. The location of the umbilical hoist will be measured and recorded by the location 

control personnel, and depth to sediment will be measured using a lead line. 

5. A 4-inch-diameter, thin-walled, aluminum tube will be vibratory-driven into the 

sediment using two counter-rotating vibrating heads. 

6. A continuous core sample will be collected to the designated coring depth (15 feet 

below mudline) or until refusal. 

7. The depth of core penetration will be measured and recorded. 

8. The vibrator will be turned off, and the core barrel will be extracted from the 

sediment using the winch. 

9. While suspended from the A-frame, the assembly and core barrel will be sprayed off 

and then placed on the vessel deck. 

10. The core sample will be evaluated at the visible ends of the core tube and the length 

of recovered sediment will be recorded.  If accepted, the core tube will be sectioned 

into 4- to 6.5-foot lengths. 

 

Acceptance criteria for sediment core samples are as follows: 

 Overlying water is present and the surface is intact 

 The core tube appears intact without obstruction or blocking 

 Recovery is greater than 75 percent of drive length 

 

If sample acceptance criteria are not achieved, the sample will be rejected, unless modified 

acceptance criteria are approved by the Anchor QEA field geologist. 

 

Anchor QEA personnel will record field conditions and drive notes on a standard core log 

(Appendix F).  Logs will include the following information: 

 Water depth at each station sampling using lead-line at point of sampling station 

 Location of each station as determined by DGPS 

 Date and time of collection of each sediment core sample 
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 Names of field personnel collecting and handling the samples 

 Observations made during sample collection, including weather conditions, 

complications, and other details associated with the sampling effort 

 The sample station identification 

 Length and depth intervals of each core section and estimated recovery for each 

sediment sample as measured from mean lower low water 

 Qualitative notation of apparent resistance of sediment column to coring (how the 

core drove) 

 Any deviation from the approved SAP Addendum 

 

Once the core samples are deemed acceptable, the cutterhead will be removed, and a cap will 

be placed over the end of the tube and secured firmly in place with duct tape.  The core tube 

will then be removed from the sampler, and the other end of the core will be capped and 

taped.  The core tube will be labeled with permanent black pen and inscribed with the 

location ID and an arrow pointing to the top of core.  The cores will then be cut into 

appropriate lengths for transport and processing.  Cores will be cut to a maximum length of 

6.5 feet.  The cores will be sealed tightly enough to prevent leakage or disturbance during 

transport to the processing station.  Cores will be transported daily to the on-site processing 

area.  A Chain-of-custody (COC) form (Appendix F) will be logged by Anchor QEA field 

staff and maintained by staff at the processing area. 

 

4.7.2 Subsurface Sediment Processing Methods  

The vibracore processing station will be located at the analytical laboratory.  Transported 

cores will be handled consistent with ASTM procedures (ASTM D 4220) and stored upright 

and cool until processed.  When processed, the core caps will be removed, and the core will 

be cut longitudinally using a circular saw.  The core will be split with decontaminated 

stainless steel wire core splitters or spatulas into two halves for sampling. 

 

Prior to sampling, Anchor QEA field staff will collect color photographs.  Field staff also will 

record a sediment description of each core on a standard core processing log (Appendix F).  

The following parameters will be noted: 

 Sample recovery 
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 Physical sediment description in accordance with ASTM procedures (ASTM D 2488 

and ASTM D 2487 – Unified Soil Classification System) including sediment type, 

density/consistency of sediment, and color 

 Odor (e.g., hydrogen sulfide and petroleum) 

 Visual stratification, structure, and texture 

 Vegetation and debris (e.g., wood chips or fibers, paint chips, concrete, sand blast grit, 

and metal debris) 

 Biological activity (e.g., detritus, shells, tubes, bioturbation, and live or dead 

organisms) 

 Presence of oil sheen 

 

All cores will be fully logged, photographed, and sampled from discrete 2-foot depth 

intervals based on the sampling scheme outlined in Table 3-4.  Field observations, such as 

color, odor, sheen, and anthropogenic material (e.g., blasting grit), may also be used to 

identify/adjust sample intervals.   

 

Discrete samples will be taken directly from the selected depth interval and spooned into a 

stainless steel bowl for homogenization and then into laboratory-supplied jars.  Table 3-4 

presents the subsurface sediment sampling details, including sample nomenclature, depth 

interval, and planned analyses. Table 3-6 provides coordinates for proposal sampling 

locations.  

 

Samples will be placed in a decontaminated stainless steel bowl and mixed using a 

decontaminated stainless steel mixing spoon.  The sediment will be mixed until homogenous 

in color and texture and then spooned into laboratory-supplied jars for analyses.  A COC 

form will be logged by the processing staff and relinquished to the laboratory staff 

(Appendix F).  Subsurface sediment testing will include the parameters listed in Table 3-4.  

Sample concentrations will be reported down to the lowest laboratory limits available to 

evaluate for potential exceedences of the SMS and the Draft LDW preliminary screening 

levels.  Analytical methods, LODs, and PQLs are defined in Table 5-1.  Table 5-2 presents the 

sample handling requirements.   
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Quality assurance samples and duplicate samples will be collected at the frequency of one for 

every 20 samples, as described in Section 4.13.   

 

4.8 Stormwater Outfall Sampling 

As discussed in Section 3.5, stormwater samples will be collected from each of the six outfalls 

from the Site (see Figure 3-3).  Since there will likely be minimal differences in sample 

analytical results between stormwater sampling events, completion of one stormwater 

sampling event is proposed for Phase 2 of the RI.     

 

Stormwater samples will each be collected during precipitation events with at least 0.1 inch 

of rainfall over a 24-hour period.  The sampling event will be preceded by at least 24 hours of 

no greater than a trace of precipitation.  To minimize any surface water influence on the 

samples, the samples will be collected during a period when the drainage outfalls are above 

the water level of the waterway (at low tide).  The stormwater samples will be grab samples 

collected directly from the outfall pipes.  Each sample jar may be attached to an extension 

pole in order to reach the outfall.   

 

The field geologist will use clean nitrile gloves for handling each sample.  After filling, the 

sample containers will be placed on ice in a cooler and handled as described in Section 4.9.  

The stormwater sample analyses are listed in Table 3-5. 

 

4.9 Sample Designation 

Soil samples will be identified by the boring from which they are collected and the sample 

depth range.  For example, the sample collected from boring EB-22, at a depth of 4 to 6 feet, 

would be designated “EB-22-4-6.”  The groundwater samples will be identified by the 

monitoring well from which they are collected and the date collected, using a six-digit date 

alphanumeric.  For example, the groundwater sample collected from monitoring well 

EMW-17S on November 22, 2014 would be designated “EMW-17S-112214”.  Stormwater 

samples will be identified by the outfall that they are collected from and the date collected, 

using a six-digit alphanumeric. For example, the stormwater sample collected from outfall #5 

on November 22, 2014 would be identified as “OF5-112214”.  
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Quality assurance (QA) samples (field duplicates) will be collected at a frequency of one for 

every 20 samples for each medium.  Field duplicate samples will be identified by the addition 

of 50 to the sample number when submitted to the laboratory.  The following are examples 

of sample numbering: 

 EB-72-4-6 represents a field duplicate soil sample for the 4- to 6-foot sample interval 

at soil location EB-22 

 EMW-67S-112214 represents a field duplicate groundwater sample collected at well 

EMW-07S on November 22, 2014 

 OF55-112214 represents a field duplicate stormwater outfall sample collected at 

Outfall 5 on November 22, 2014 

 

The sediment sample nomenclature is described as follows.  Each sample will be assigned a 

unique alphanumeric identifier according to the following method:  

 Each station ID will be identified by a Surface Sediment Sample (SSED)-Sample 

Number described as follows: 

 The sample number will be in the order of sampling locations, beginning with -01 

 Example sample identification nomenclature includes the following: 

 SSED-01: Surface sediment sample collected from the first location 

 Subsurface sediment locations will be identified by Subsurface Boring (SB) after the 

SSED 

 SSED-SB-12:  Subsurface sediment sample collected from the first location 

 A field duplicate collected from a sample will be identified by the addition of 50 to 

the sample number 

 SSED-51: Duplicate surface sediment sample collected from the first location 

 SSED-SB-12-52: Duplicate subsurface sediment sample collected from station 

SSED-SB-12. 

 

For rinsate blank samples, the letters “RB” will be used instead of the sample number, and 

the rinsate blank date in MMDDYY format will be added to the end.  The resulting 
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nomenclature of a rinsate blank of the decontaminated sediment sample processing 

equipment on November 22, 2014, would be SSED-RB-112214. 

 

Trip blanks will be identified with sequential sample number and a date suffix (e.g., 

TB-1-0614) on the container.  Extra samples collected for laboratory duplicates and matrix 

spike and matrix spike duplicate (MS/MSD) analyses will be identified with the same 

designation as the sample. 

 

4.10 Sample Labeling, Shipping, and Chain-of-Custody 

Sample Labeling.  Sample container labels will be completed immediately before or 

immediately after sample collection.  Container labels will include the following 

information:  

 Project name  

 Sample number  

 Name of collector  

 Date and time of collection 

 Analyses requested  

 

Sample Transport.  Samples will be transported in a sealed, iced cooler to the analytical 

laboratory at the end of each day of sample collection.  Ice will be placed into each cooler 

with the samples.  All delivered samples will be accompanied by a chain-of-custody form.  

Sample coolers will be transported to the laboratory by the field sampler. 

 

Chain-of-Custody.  Once a sample is collected, it will remain in the custody of the sampler or 

other Anchor QEA personnel until delivered to the laboratory.  Upon transfer of sample 

containers to subsequent custodians, a chain-of-custody will be signed by each person 

transferring custody of the sample container.  Upon receipt of samples at the laboratory, the 

condition of the samples will be recorded by the receiver.  Chain-of-custody records will be 

included in the analytical report prepared by the laboratory. 

 



 

 

  Field Sampling Plan 

Draft Sampling and Analysis Plan Addendum  November 2014 
8th Avenue Terminals, Inc. 37 131044-01.01 

4.11 Decontamination Procedures 

All down-hole drilling equipment will be steam-cleaned or pressure-washed prior to 

beginning drilling and between drilling each boring.  Spoons and other sampling equipment 

that will contact the soil samples will be decontaminated prior to initial use, between 

sampling locations, and between different sampling depths at the same location.  Soil and 

sediment sampling equipment will be decontaminated by steam cleaning, pressure washing, 

or by the following procedure:  

 Tap water rinse  

 Non-phosphatic detergent (Liquinox) and tap water wash  

 Tap water rinse  

 Distilled water rinse (three times) 

 Store in clean, closed container for next use  

 

Polyethylene tubing will be dedicated to each well.  The water level probe will be rinsed 

with distilled water between uses in different monitoring wells. 

 

4.12 Residuals Management 

The soil generated by the drilling activities, and the wastewater generated by the cleaning of 

the drilling and sampling equipment and the development and purging of the wells will be 

temporarily stored at the Site in properly labeled 55-gallon drums.  After obtaining the 

sample analytical results, the soil and water will characterized and will be transported off-

site for disposal at licensed facilities in accordance with WAC 173-303. 

 

4.13 Field Quality Assurance 

As described in the QAPP of the Work Plan (Ecology 2012), field QA will be maintained 

through compliance with the sampling plan, collection of field QA samples, and 

documentation of sampling plan alterations. 

 

Duplicate soil, groundwater, stormwater, and sediment samples will be collected at a 

minimum frequency of one duplicate sample per 20 samples or one duplicate sample per 

batch of samples if less than 20 samples are collected.  Duplicate samples will be collected to 

check the precision of the field sampling and analytical procedures.  During each sampling 
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event, at least one duplicate sample will be taken from one sampling point at the same time 

as the regular sample.  For soil and sediment, a split sample will be collected from the same 

homogenized sample interval.  For groundwater and stormwater, duplicate samples will be 

obtained by alternately filling like sample bottles for the two sample sets (original and 

duplicate).  Duplicate samples will be labeled similarly to the other samples and will be 

identified by the addition of 50 to the sample location ID.  The locations for duplicate sample 

collection will be determined in the field.   

 

Equipment rinsate blanks will be obtained after non-dedicated sampling equipment is 

decontaminated and will involve passing deionized organic-free water through the sampling 

equipment and transferring the water into an appropriate sampling container.  Rinsate 

blanks will not be collected if single-use or dedicated equipment (e.g., tubing) is used for 

sampling.  Rinsate blanks will be analyzed to determine whether decontamination of 

sampling equipment is adequate.  One equipment rinsate blank will be collected with non-

dedicated equipment or, at a minimum, one equipment rinsate blank will be collected for 

each sampling event for soil, groundwater, stormwater, and sediment programs.  For the 

above media, one field rinsate sample will be collected for every 20 samples collected.   

 

4.14 Standard Field Forms 

Standard field forms used to record sampling data and field observations include the 

following: 

 Daily Log 

 Boring Log Form  

 Soil Description Checklist – Field Log  

 Generalized Well Installation Details – Flush Mount 

 Well Development Log 

 Groundwater Field Sampling Data Sheet  

 Surface Sediment Field Log 

 Sediment Core Collection Form 

 Sediment Core Processing Log 

 Chain of Custody Form  

 



 

 

  Field Sampling Plan 

Draft Sampling and Analysis Plan Addendum  November 2014 
8th Avenue Terminals, Inc. 39 131044-01.01 

A blank copy of each form is presented in the Appendix F.   
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5 ANALYTICAL METHODS 

All of the soil, groundwater, storm water, and sediment samples will be submitted to 

Analytical Resources, Inc. (ARI) in Tukwila, Washington, an Ecology-certified laboratory for 

the suite of analyses required.  Groundwater samples for metals analysis will be analyzed by 

EPA Method 200.8 with UCT to reduce potential interferences associated with salinity.  

 

A PQL for each of the sample analyses will be applied to ensure that the lowest practical 

detection limit is used.  However, if interference in an analysis prevents the use of the PQL, 

then the laboratory will use the lowest possible reporting limit that is technically feasible for 

the sample matrix.  The target PQLs for all soil, sediment, and water samples are presented in 

Tables 5-1 and 5-3.   

 

5.1 Soil Samples 

Select laboratory analyses and analytical methods anticipated for soil samples will be 

performed based on evaluation of Phase 1 data (Tables 2-6 through 2-10), and include the 

following: 

 DRO and RRO by Northwest Method NWTPH-Dx (after silica gel cleanup) 

 GRO by Northwest Method NWTPH-Gx  

 Priority Pollutant Metals (antimony, arsenic, beryllium, cadmium, chromium, copper, 

lead, nickel, selenium, silver, thallium, and zinc) and barium by EPA Method 200.8 or 

6020 

 Mercury by EPA Method  7471 

 Semi-volatile organic compounds (SVOCs) by EPA Method 8270D  

 PAHs by EPA Method 8270D SIM 

 PCBs by EPA Method 8082A  

 VOCs (including n-hexane, 1,2-dibromoethane, 1,2-dichloroethane, and methyl 

tertiary butyl ether) by EPA Method 8260C 

 VPH by Ecology Method WA-VPH 

 EPH by Ecology Method WA-EPH 

 Dioxins and furans by EPA Method 1613 
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5.2 Groundwater Samples 

Select laboratory analyses and analytical methods anticipated for groundwater samples will 

be performed based on evaluation of Phase 1 data (Tables 2-11 through 2-14), and will 

include the following:  

 Total and dissolved metals (antimony, arsenic, barium, beryllium, cadmium, 

chromium, copper, lead, nickel, selenium, silver, thallium, and zinc) by EPA Method 

200.8 with UCT 

 Dissolved mercury by EPA Method 1631E 

 SVOCs by EPA Method 8270D  

 PAHs by 8270D SIM 

 PCBs by EPA Method 8082A 

 DRO and RRO by Northwest Method NWTPH-Dx (after silica gel cleanup) 

 VOCs by EPA Method 8260C  

 Total Dissolved Solids (TDS) by Standard Method 2540C 

 Chloride by Method SM4500. 

 

All dissolved metals analyses will be conducted after field filtering of the samples. 

 

5.3 Sediment Samples 

Select laboratory analyses and analytical methods anticipated for sediment samples will be 

performed based on evaluation of historical data (Table 2-15), and will include the following: 

 Arsenic, cadmium, chromium, copper, lead, nickel, selenium, silver, and zinc by EPA 

Method 200.8 or 6020 

 Mercury by EPA Method 7471 

 SVOCs by EPA Method 8270D 

 PAHs by EPA Method 8270D SIM 

 PCBs by EPA Method 8082A  

 Dioxins and Furans by EPA Method 1613 

 Total organic carbon (TOC) by EPA Method 9060 

 Grain size by ASTM D-422. 
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Dioxins/furans will be tested for sediment samples if visual field observations indicate 

potential impacts in the historical Sand Dump Area. 

 

5.4 Storm Water Samples 

Select laboratory analyses and analytical methods anticipated for storm water samples will be 

performed based on evaluation of Phase 1 data (Table 2-16), and include the following: 

 Total metals (antimony, arsenic, barium, beryllium, cadmium, chromium, copper, 

lead, nickel, selenium, silver, thallium, and zinc) by EPA Method 200.8 or 6020 

 Total mercury by EPA Method 1631E 

 SVOCs by EPA Method 8270D  

 PAHs by 8270D SIM 

 PCBs by EPA Method 8082A 

 DRO and RRO by Northwest Method NWTPH-Dx (after silica gel cleanup) 

 GRO by Northwest Method NWTPH-Gx 

 VOCs by EPA Method 8260C  

 Total Suspended Solids (TSS) by Standard Method 2540D 

 TOC by EPA Method 9060M 

 Chloride by Method SM4500. 
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