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August 3, 2017
Joanne LaBaw, Task Monitor
United States Environmental Protection Agency
1200 Sixth Avenue, Mail Stop ECL-122
Seattle, Washington 98101
Re:
Contract Number: EP-S7-13-07

Technical Direction Document Number: 17-01-0004

Seaport Landing Site, Sampling and Quality Assurance Plan 
Dear Ms. LaBaw:

Enclosed please find the draft sampling and quality assurance plan for the Seaport Landing site which is located in Aberdeen, Washington.  If you have any questions regarding this submittal, please call me at (206) 624-9537.

Sincerely,

ECOLOGY AND ENVIRONMENT, INC.
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Linda Ader
START-IV Team Leader

cc:
Derek Pulvino, Project Manager, E & E, Seattle, Washington 
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	Term
	Definition

	AST
	aboveground storage tank

	BGS
	below ground surface

	CLP
	Contract Laboratory Program

	COC
	chain-of-custody

	cPAH
	Carcinogenic Polycyclic Aromatic Hydrocarbons

	DCA
	1,1-dichloroethane

	DMP
	Data Management Plan

	DQI
	data quality indicator

	DQO
	data quality objective

	E & E
	Ecology and Environment, Inc.

	Ecology
	Washington State Department of Ecology

	EDD
	electronic data deliverable

	EPA
	U.S. Environmental Protection Agency

	ESA
	Level I Environmental Site Assessment

	FID
	flame ionization detector

	GHHSA
	Grays Harbor Historical Seaport Authority

	GPS
	Global Positioning System

	IDW
	investigation-derived waste

	IRA
	Independent Remedial Action

	LCS
	laboratory control sample

	MEL
	EPA Region 10 Manchester Environmental Laboratory

	MFA
	Maul, Foster, & Alongi, Inc.

	mg/kg
	milligrams per kilogram

	MS/MSD
	matrix spike/matrix spike duplicate

	MTCA
	Washington Model Toxics Control Act

	MTCA A
	Washington Model Toxics Control Act Method A

	MTCA B
	Washington Model Toxics Control Act Method B

	MTCA C
	Washington Model Toxics Control Act Method C

	NaOH
	sodium hydroxide

	NFA
	No Further Action

	PA
	Preliminary Assessment

	PAH
	polycyclic aromatic hydrocarbon

	PES
	PES Environmental, Inc.

	PCB
	polychlorinated biphenyl

	PCP
	pentachlorophenol

	PID
	photoionization detector

	PM
	Project Manager

	QA
	Quality assurance

	QC
	Quality control

	QAM
	Quality Assurance Manager

	QAO
	Quality Assurance Officer

	QAPP
	Quality Assurance Project Plan

	QMP
	Quality Management Plan

	RAU
	Remedial Action Unit

	RCRA
	Resource Conservation and Recovery Act

	REC
	Recognized Environmental Condition

	RPD
	relative percent difference

	RSCC
	Regional Sample Control Coordinator

	S2BVEM
	Stage 2B Validation Electronic and Manual

	S4VEM
	Stage 4 Validation Electronic and Manual

	S4VM
	Stage 4 Validation Manual

	SHPO
	State Historic Preservation Officer

	SHSP
	Site Health and Safety Plan

	SIS
	Sample Information System

	SMO
	Sample Management Office

	SOP
	Standard Operating Procedure

	SOW
	Statement of Work

	SQAP
	Sampling and Quality Assurance Plan

	SQS
	Sediment Quality Standards

	START
	Superfund Technical Assessment and Response Team

	SVOC
	semivolatile organic compound

	TAL
	Target Analyte List

	TBA
	Targeted Brownfields Assessment

	TCA
	1,1,1-trichloroethane

	TDD
	Technical Direction Document

	TL
	Team Leader

	TM
	Task Monitor

	TPH-Dx
	total petroleum hydrocarbon as Diesel to Heavy Oil

	UST
	underground storage tank

	VOC
	volatile organic compound

	WGS84
	World Geodetic System 1984

	WEST
	Weyerhaeuser Environmental Science and Technology
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Introduction

Pursuant to the U.S. Environmental Protection Agency (EPA), Region 10 Superfund Technical Assessment and Response Team (START)-IV Contract Number EP-S7-13-07 and Technical Direction Document (TDD) number 17-07-0004, Ecology and Environment, Inc. (E & E) will perform a Targeted Brownfields Assessment (TBA) at the Seaport Landing site, which is located in Aberdeen, Washington.  The EPA’s Brownfields Economic Redevelopment Initiative is designed to empower states, cities, tribes, communities, and other stakeholders to work together in a timely manner to prevent, assess, safely clean up, and sustainably reuse brownfields sites (EPA 2000a).  This Sampling and Quality Assurance Plan (SQAP) was prepared by E & E to support the initiative. 
In November of 2016, the Grays Harbor Historical Seaport Authority (GHHSA) submitted a TBA request to the EPA.  This request asked for sampling activities to identify the types and concentration of contaminants and the upland area of the property.  The assessment would support planning for remedial actions and site improvements needed to support development of an education/interpretive center and various tourist attractions at the Seaport Landing site.  The EPA approved this request and START began work in late January of 2017. 
EPA Order 5360.1 A2, Policy and Program Requirements for the Mandatory Agency-Wide Quality System requires that all environmental data collection activities that are performed by or on behalf of the EPA be supported by an approved SQAP prior to the start of data collection activities (EPA 2000b).  This SQAP contains all Quality Assurance Project Plan (QAPP) elements as described in the EPA Agency-wide Quality System Document Requirements for QAPPs (QA/R-5) (EPA 2001) and Guidance for Quality Assurance Project Plans (QA/G-5) (EPA 2002).  This SQAP details the quality assurance (QA) and quality control (QC) procedures and data collection activities (field sampling tasks) for this TBA.  The SQAP, site health and safety plan (SHSP), and standard operating procedures (SOPs) collectively form the set of plans for this project. 
The purpose of this project is to provide the GHHSA with an assessment to determine if contamination is present at the site.  As per the TBA assessment request, this effort is focused exclusively on the upland area of the site, and more specifically is limited to the area generally south of the inner harbor line.  This assessment will involve the sampling of surface soil, subsurface soil, and groundwater related to specific areas of concern within the study area.  Depending on the results of subslab soil-vapor sampling and testing performed by Maul, Foster, & Alongi, Inc. (MFA) on behalf of GHHSA, indoor air and additional subslab soil vapor sampling may occur.  This assessment will also provide an overview of recommended cleanup options and activities, should they be required.

The level of detail and the QA/QC specified in the project plans are based on the scope of work, cost, technical requirements, project-specific conditions, and the intended use of the data.  EPA QA/R-5 requires that a SQAP address 24 topics or elements in four subject areas.  The elements contained in this SQAP are grouped to reflect the following general processes:
· Project Administration (Section 2);
· Measurement/Data Acquisition (Section 3);
· Assessment/Oversight (Section 4); and

· Data Validation and Usability (Section 5).
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Project Administration

2.1
Project/Task Organization (Element A4)

This section outlines the individuals directly involved with the Seaport Landing TBA project and their specific responsibilities.  Lines of communication are shown in the project organization chart (see Figure 2-1).

2.1.1
EPA Task Monitor

The Task Monitor (TM) is the overall coordinator and decision maker for the project.  The TM reviews and approves the site-specific SQAP and subsequent revisions in terms of project scope, objectives, and schedules.  The TM ensures site-specific SQAP implementation, serves as the primary point of contact for general project problem resolution, and has approving authority for the project.

2.1.2
EPA Regional Quality Assurance Manager
The EPA Regional Quality Assurance Manager (QAM) or designee reviews and approves the QA aspects of the site-specific SQAP and revisions.  The EPA QAM or designee may conduct assessments of field activities.

2.1.3
EPA Regional Sample Control Coordinator

The EPA Regional Sample Control Coordinator (RSCC) coordinates sample analyses performed through the EPA Contract Laboratory Program (CLP) and/or the EPA Region 10 Manchester Environmental Laboratory (MEL), or both.  The RSCC also provides sample identification numbers along with a Region 10 project code.  The RSCC is the project’s EPA Scribe (i.e., EPA’s data handling software program)/data management point of contact and reviews all EPA Region 10 Scribe deliverables for adherence to the EPA Region 10 Data Management Plan (EPA 2014b).
2.1.4
E & E TBA Team Leader

The E & E TBA Team Leader (TL) provides for the overall coordination of all START-IV site assessment projects, ensuring that the projects are technically consistent, accurate, and conform to the overall goals of the EPA TBA program.

The E & E TBA TL is the EPA’s point of contact for all TBA program questions and the alternative point of contact for all TBA projects.

2.1.5
E & E Project Manager

The E & E Project Manager (PM) provides overall coordination of the field work. This position provides oversight during the preparation of the site-specific SQAP, implements the final approved version of the site-specific SQAP, and records any deviations from the SQAP.  The PM acts as the site manager for field work, as the Scribe file manager, is the EPA’s primary point of contact for technical problems and is responsible for the execution of decisions and courses of action deemed appropriate by the TM.  In the absence of the E & E PM, another E & E PM, or the E & E TBA TL, will assume the PM’s responsibilities.
2.1.5
E & E Quality Assurance Officer
The E & E Quality Assurance Officer (QAO) reviews and approves the site-specific SQAP and conducts in-house audits of field operations.  The E & E QAO is responsible for auditing and reviewing the field activities and final deliverables and proposing corrective action, if necessary, for nonconformities.

2.1.6
E & E START-IV Analytical Coordinator

The E & E START-IV Analytical Coordinator receives the CLP/EPA Region 10 laboratory information from the EPA RSCC.  The E & E Analytical Coordinator also receives validated data from the EPA chemists.

2.1.7
EPA Project Officer and E & E START-IV Program Manager

The EPA Project Officer is responsible for coordinating resources requested by the TM for this project and for the overall execution of the START-IV program.  The E & E START-IV Program Manager is responsible for the overall management of E & E resources for the START-IV contract.

2.2
Problem Definition and Background

2.2.1
Site Description

	Site Name 
	Seaport Landing

	Site Address 
	500 N. Custer Street, Aberdeen, WA 98520

	Latitude/Longitude 
	46.973031°, -123.798486°

	Reference Point for Coordinates 
	Center of Site

	Horizontal Collection Method 
	Google Earth

	Horizontal Reference Datum 
	World Geodetic System 1984

	Legal Description 
	Township 17 North, Sections 9 and 10, Range 9 West of Willamette Base Meridian

	Parcel Number 
	029901100501, 029901100100, 027401900000

	Size (in acres) 
	80 

	Site Owner
	Grays Harbor Historical Seaport Authority
P.O. Box 2019

Aberdeen, WA 98520


The Seaport Landing site is a former lumber mill located in Aberdeen, Washington (see Figures 2-2 and 2-3).  In total, the mill property included approximately 80 acres of land.  In 2013, the GHHSA acquired portions of the site, including 24 acres of upland property and assumed a sublease from the Washington Department of Natural Resources for the 14 acres of overwater property that has been leased by Weyerhaeuser from the State of Washington.  Weyerhaeuser retained ownership of the balance of the mill site, including the former log storage area east of the Seaport Landing site.  
The GHHSA-acquired property included the majority of the structures located on the upland portion of the lumber mill site, consisting of the former Main Shipping Shed, two smaller log mills, a maintenance shop, larger storage shed, the former Planer Building, and multiple smaller office-type buildings.  Surrounding properties include the former log storage area to the east; a former commercial boatyard to the west; and residential and commercial land use to the south.  The Chehalis River is situated north of the site.  West Curtis Street is located along the southern property boundary, and provides roadway access to the site.

The portions of the site targeted for TBA related sampling are generally near the center of the GHHSA-owned land area, including the area of the former maintenance building, repair shops, and the Planer Building where anti-sap stain treatment had occurred (see Figures 2-3 through 2-5).  As discussed in greater detail in Section 2.2.6, the site has been the subject of numerous environmental investigations that have identified multiple areas of contamination.  This includes tideland sediments impacted by mercury, polychlorinated biphenyls (PCBs), phenol, benzoic acid, semivolatile organic compounds (SVOCs), and total petroleum hydrocarbons (TPH); and soil and groundwater impacted by pentachlorophenol (PCP), TPH, chromium, lead, and SVOCs (including polycyclic aromatic hydrocarbons [PAHs]). 
2.2.2
Site Ownership

The property has been owned/occupied by a variety of sawmills and companies.  Based on an 1890 site map, the earliest of these was Aberdeen Lumber.  Later owners/occupants included the Schafer Brothers Lumber and Door Co. Mill #4, Simpson Timber Company, and most recently, Weyerhaeuser.  GHHSA acquired the site in 2013 with plans to convert the site to a mixed-use, working waterfront that includes docks, education centers, and a various tourism-related developments (GHHSA n.d.).
2.2.3
Historical Property Use

The Seaport Landing site historically operated as a lumber mill.  The mill structures were originally configured to produce shingles and slats for housing construction.  Mill tooling and capabilities were modified during World War II to facilitate on-site ship keel manufacturing (PES Environmental, Inc. [PES] 2010).  By 1948 a log debarker and planer was added and production of dimensional lumber began (EMCON 1997).  When milling operations began, lumber was rafted to the site on the Chehalis River and stored adjacent to the site, secured to the pilings along the mill shoreline.  In the mid-1960s, as the tideland areas were filled, over-land transport became the predominant delivery method, timber was delivered to the site by truck (PES 2010). 
In its earliest iteration, many of the mill structures were constructed on overwater piers that extended several hundred feet from the original Chehalis River shoreline.  These structures were accessed by planked, piling-supported drives and foot bridges.  From the time of construction forward, land beneath the pier/plank supported developments was brought to its current surface grade with fill material.  Sawdust and other wood waste was apparently included in this fill.  The source for the balance of this fill is unknown (PES 2010). 
The oldest and northernmost of the overwater mills was the “Big Mill” (see Former Mill Area, top of Figure 2-3).  In 1972, the Pee Wee Mill was added to filled tidelands east-southeast of the Big Mill.  With subsequent building modifications the Small Log Mill was also added to the southeast portion of the property, adjacent to the Pee Wee Mill.  The Big Mill was closed in 2006, and dismantled from 2006 to 2008.  By 2009, all remaining milling operations had ended on site (PES 2010).
2.2.4
Previous Investigations

A brief recap of reports prepared discussing environmental characterization efforts for the site is chronologically provided in the following subsections.  Given the lengthy history of work at the site, the following summaries do not provide an exhaustive review of all reports created for the site.  Only those reports that were both available to the START and cover areas directly under study during this investigation are presented.

2.2.4.1
Independent Remedial Action Report, Emcon (1997)
On January 17, 1997, EMCON presented an Independent Remedial Action (IRA) for the Weyerhaeuser Aberdeen Sawmill to the Weyerhaeuser Company.  This report summarized environmental characterization and remedial efforts that had occurred at the site from 1989 through 1993, all focused on the Planer Building and immediately adjacent land area (Emcon 1997). 
The first sampling at the site took place on October 15, 1989, to investigate potential releases of PCP and NP-1 anti-sapstain compounds.  By that time, use of PCP as an anti-sapstain agent had been discontinued at the site.  Samples collected during this 1989 investigation confirmed the release of PCP to surface soils.  Following these efforts, additional sampling and testing was performed, beginning on May 24, 1990.  These efforts documented impacts across a greater area, including PCP impacted soils and sawdust in the planer/grader building. Five groundwater wells (D-01 through D-05) were installed on May 24 and 25, 1990 (see Figure 2-4).  According to Emcon’s report, samples of soil collected during well installation confirmed the presence of PCP impacts in subsurface soils, extending up to 16 feet below ground surface (BGS) at one location (D-05).   PCP was also identified in groundwater at three locations (D-02, D-04e, and D-05), with the highest PCP concentration in groundwater at D-05.  Further surface and subsurface soil sampling was undertaken in July 1990, confirming the presence of PCP contaminated soil between 2 and 6 feet BGS, with the highest concentration again near well D-05.  Four additional groundwater monitoring wells (D-06 through D-09; see Figure 2-4) were installed at greater distance from the planer/grader building on August 30, 1990.  While several SVOCs were detected in both soils and groundwater samples collected from these locations, including naphthalene at low concentrations in D-09, PCP was not detected at these locations.  The sampling and/or laboratory report(s) that included the SVOC and PCP analytical data discussed by Emcon was/were not available either as an attachment to their cleanup report or otherwise from Washington State Department of Ecology (Ecology) file records, limiting START’s ability to confirm their findings, or identify other potential contaminants of concern (Emcon 1997).
After Emcon’s review of subsurface sampling data generated to date, and consultation with Ecology, PCP was identified as the only contaminant of concern for remediation.  Eight separate areas were identified for remediation within the northern portion of the planer/grader building.  Work was staged to coincide with an upgrade to the anti-sap stain spray booth and various process modifications were made to minimize the chance for similar future releases.  Remediation included the removal of impacted soil using a small backhoe, a vacuum truck, or when access was severely constrained, by hand (Emcon 1997). 

A total of 522 tons of PCP-contaminated soil were removed from the site during three separate removal events; however, due to the relatively shallow water table, physical access constraints, and concerns about undermining building foundations, soils contaminated with PCP were left in place at some locations.  PCP concentrations in soils at three of the eight cleanup areas exceeded the Washington State Model Toxics Control Act (MTCA) Method C (MTCA C) cleanup level in effect at that time (1,090 milligrams per kilogram [mg/kg]) (Emcon 1997).  Note that since that work was completed, MTCA cleanup levels for PCP have become more stringent.  The current MTCA C cleanup level for PCP of 328 mg/kg and the MTCA B soil cleanup level of 0.000879 mg/kg were established for the protection of groundwater.  As a result, PCP concentrations in soils from six of the eight cleanup areas would exceed current cleanup levels.

With respect to groundwater, although PCP was detected in groundwater, this detection was a regular occurrence in only one well (D-05), with infrequent PCP detections at other well locations.  Surveys of the groundwater elevations indicated a north/northwesterly flow direction, towards the Chehalis River.  Emcon conducted a statistical analysis of groundwater analytical data and determined that PCP did not appear to be migrating to or effecting the Chehalis River’s water quality (Emcon 1997). 
2.2.4.2
IRAP Report Addendum, Emcon (1998)
Following completion of the IRA as discussed in Section 2.2.4.1, Emcon presented the results of work done at the site to Ecology, with a request that a No Further Action (NFA) status be granted for the site.  As outlined in Emcon’s April 13, 1998, memorandum, after review of the IRA report, Ecology requested that one additional groundwater sample be collected to further corroborate that PCP was not migrating towards the Chehalis River.  Ecology also requested the site’s Restrictive Covenant be revised to incorporate changes to the standard language used by Ecology in 1998.  The additional sample was collected from temporary well point GP-1 installed near the northwest corner of the Planer building, between wells D-06 and D-07 (see Figure 2-4).  PCP was not present above the analytical method reporting limit in this sample (Emcon 1998).

2.2.4.3
No Further Action Letter for Remedial Actions, Ecology (1999)
After obtaining this groundwater data and revising the Restrictive Covenant for the site (see Section 2.2.4.2), Ecology granted an NFA status for this PCP release.  In light of the PCP contamination that had been left in place, maintenance of the site’s NFA status required property owners to comply certain limitation on use, redevelopment, and conveyance, as memorialized in the restrictive covenant filed for the property (Ecology 1999). 
2.2.4.4
Level I Environmental Site Assessment, PES Environmental (2010)
On August 13, 2010, PES provided the Weyerhaeuser NR Company with the results of their Level I Environmental Site Assessment (ESA) of the Aberdeen Sawmill property (i.e., Seaport Landing Site).  The goal of the report was to identify recognized environmental conditions (RECs) associated with the site.  In doing this, PES reviewed various federal, state, and local data sources; environmental regulatory agency files for the site and vicinity; available permits, plans, and reports for the property.  PES also conducted historic research regarding property use and development; performed a site walk; and interviewed individuals knowledgeable of the site (PES 2010).

Given the data dense nature of this report, and that details on site use and development history have been previously summarized, this recap focuses on the RECs identified in the ESA and provides additional background context for these RECs as relevant to the scope of this TBA.  The RECs identified in the report are included the following bullets (see Figure 2-3; PES 2010).

1. A documented release of PCP to soil and groundwater in the vicinity of the Planer Building (this release and associated characterization and remedial efforts were discussed in greater detail in previous Sections 2.2.4.1, 2.2.4.2, and 2.2.4.3 of this SQAP).
2. A release of petroleum hydrocarbons from an underground storage tank (UST) that had been located near the southeast corner of the maintenance shop.  Interviews conducted during the ESA also revealed that additional USTs may have been present near the maintenance shop, including one near the southwest corner and four near the northeast corner of the maintenance shop.  Available reports only documented the removal of the one UST southwest of the maintenance shop, with subsurface soil and groundwater impacted by petroleum products at concentrations in excess of current-day MTCA Method A (MTCA A) cleanup levels; free-product was observed in the removal excavation at the time of UST removal. 

As a means to assess whether additional USTs and subsurface environmental impacts may remain near the maintenance shop, subsequent subsurface characterization work, including a geophysical survey was undertaken by MFA, and discussed in greater detail in Section 2.2.4.7 of this SQAP.

3. For a period of nine years ending in June of 1989, paint wastes were released from the property to Shannon Slough (see Figure 2-3).  As a result, in 1990 Weyerhaeuser was convicted for illegal discharge under the Clean Water Act (Seattle Times 1990).  This waste had been generated while stencils were cleaned near the southeast corner of the Planer Building.  Contaminants found in the slough at/near the discharge point included 1,1,1-trichloroethane (TCA), naphthalene, and other petroleum products.  Although the exact waste handling process was not well defined in available reports, the waste appears to have been stored in various tanks, including what has been referred to as the “paint waste UST” (see Figure 2-3).  Wastewater from this process was also discharged to Shannon Slough by way of a trench in the stencil cleaning area that led to the stormwater management system, and an outfall on the Shannon Slough. Sediment sampling along the slough undertaken to characterize the extent of these and other releases from the site identified TPH, PAHs, volatile organic compounds (VOCs), and metals in sediments. 
While the associated cleanup reports did not appear to be available to PES, in 1993 a letter from the EPA noted that conditions leading to the 1990 conviction had been corrected, and the site was removed from the EPA’s list of “violating facilities.”  Although the exact relationship between a 1992 Resource Conservation and Recovery Act (RCRA) Preliminary Assessment (PA) of the site and this statement by EPA are not spelled out in PES’ Level I ESA, analytical data for samples collected during the RCRA PA documented sediment conditions were compliant with Washington Sediment Quality Standards (SQS) or when a related SQS value was not available, the MTCA A cleanup levels in effect at that time.

The RCRA PA also noted that the building located west of the Maintenance Shop had functioned as both a hazardous waste storage area and a vehicle wash stand (see Figure 2-3).  As releases had reportedly occurred in that area, the RCRA PA recommended follow-on sampling and testing near this building.  This recommendation for follow on sampling does not appear to have been called out in the PES Level I report.
4. At some point, apparently after the illegal discharge activities, the paint waste UST served as an intermediary holding tank before the paint waste was transferred to a second storage tank and then disposed of off site (WEST 1992).  This UST was removed from a location nearly adjacent to the southeast corner of the Planer Building, and owing to this location, impacted soils were left in place to minimize the risk of undermining the building’s foundation.  During removal of the Paint Waste UST, TCA and petroleum impacts were noted in soil and groundwater. While TCA was not detected in soil samples collected from the sidewalls and bottom at the limits of the removal/remedial excavation, TPH in the form of either hydraulic oil or lube oil remained in soils at concentrations in excess of current-day MTCA A cleanup standards. 
In addition, it appears that the well network installed to assess groundwater quality in relation to PCP releases (see Sections 2.2.4.1, 2.2.4.2, and 2.2.4.3) (Emcon 1997), may in fact have been originally installed to assess impacts related to the Paint Waste UST release (DOF 1990).  While available information does not define the separation distance between the Paint Waste UST removal excavation and the nearest well(s), several VOCs were occasionally detected in these wells, including the TCA breakdown product 1,1-dichloroethane (DCA) (Cho et. al. n.d.).  Vinyl chloride was also apparently detected in one of the 36 samples collected from the well network (PES 2010; WEST 1992). 
5. The Level 1 ESA also detailed multiple releases of petroleum products to the Chehalis River along the site shoreline.  Information on these spills/releases appear to have been found during review of the facility’s Storm Water Pollution and Prevention Plan, and other Weyerhaeuser maintained files, as wells as detailed during interviews with individuals that are knowledgeable of the site. 
6. The past presence of an additional sawmill facility on property east of Shannon Slough, at the current-day location of the chip truck lift and chip piles was also noted as a REC.  While that property was also owned by Weyerhaeuser, only a small portion of that land area was conveyed to the GHHSA.  Potential contaminants of concern in that area included hydraulic oils, petroleum products, and other potentially hazardous materials. 
During PES’s review of the site’s general history they identified the following potential sources of environmental impact (PES 2010):

1. Given that the site had been used for industrial purposes for more than 100 years, unknown/unassessed areas of environmental impact may be present on the site;

2. As previously discussed, the mill had originally been constructed on an over-water, piling-supported pier.  Over time, this area was filled.  The source, content, and/or environmental quality of this fill material is unknown. 
3. Wood-fired boilers and refuse burners were historically used on the site. Where or how the ash was disposed of is not known.

The ESA also identified the following data gaps regarding potential environmental issues at the site (PES 2010):

1. An oil storage tank and chemical storage building was located on the northwest corner of the Storage Shed (see Figure 2-3).  Other than its presence on a historic facility map, no information was available regarding this building and/or potentially associated tanks.  
2. As per responses provided by Weyerhaeuser on a March 22, 2000, questionnaire, multiple USTs were reportedly removed from site between 1977 and 1979.  In addition, PES’s review of UST databases maintained by Ecology revealed that three USTs were removed from the site; two of these tanks (a 10,000-gallon diesel UST and a 600-gallon gasoline UST) were listed as removed in December 1988.  Although there is conflicting data on whether the third UST stored used oil or leaded gasoline, as was discussed in item no. 2 of this section, its removal occurred in 1993.  Interviews with individuals knowledgeable of the site, again as discussed in item no. 2 of this section, also provide anecdotal accounts of additional USTs potentially removed from the site.

No information was available regarding the location of the remaining USTs or the potential presence of related environmental impacts.  The relationship (if any) between the tanks listed in Ecology’s database, the tanks listed in the March 22, 2000, dated questionnaire and ecology files, or those described by site knowledgeable individuals is not clear. 
3. The March 22, 2000, questionnaire also stated that although the fill pipe was left in place, a UST formerly located adjacent to the Guard Shack had been removed.  Further documentation on this UST removal and/or related sampling and testing work was not available.  This fill pipe was noted on site during the START site visit and the area of this tank was included in the MFA study discussed in Section 2.2.4.7.

4. Finally, during document review, PES noted multiple references to an independent cleanup action report that had been submitted to Ecology in 1991.  This report appeared to have been related to characterization and cleanup efforts taken in response to releases of paint waste discussed in items no. 3 and 4 of this section.  Although references to the paint waste UST removal efforts were noted in a draft groundwater characterization report that provided the background for discussion in item no. 4 of this section, PES was unable to obtain copies of the cleanup action report(s) from either Ecology or Weyerhaeuser. 
2.2.4.5
Sediment Sampling Report, Maul Foster & Alongi, Inc. (2014)
On February 5, 2014, MFA presented GHHSA with the results of “bookend” sediment sampling work performed in connection with the Former Mill Area (i.e., comparison of sediment conditions prior to and at the end of the lease period).  This sampling event appears to have been undertaken to document sediment conditions in the intertidal lease land at the end of Weyerhaeuser’s occupancy of the site.  Sampling locations includes nearshore surface and subsurface sediments along the “pocket beach” north of the maintenance shop, and surface sediments farther offshore from the site, within the Chehalis River.  The nearshore samples (CR-04, CR-05, and CR-06) were located both beneath old “big mill” building footprint, and hydrologically downgradient of the maintenance shop (see Figure 2‑4; MFA 2014).

Findings from that study potentially relevant to sampling efforts proposed for the upland area under this TBA includes the presence of significant quantities of wood waste in surface and subsurface sediment sample locations; sheens, petroleum-like odors, and dark-colored water were noted in both surface and subsurface sediment samples; and the presence of diesel to heavy oil range TPH and PCBs were observed in both surface and subsurface sediments (MFA 2014).  The report did not conclude what the source of those impacts were; however, given the development history of the site and that these sample locations are downgradient of the maintenance area it appears likely that spills/leaks/releases from the big mill or downgradient migration from other upland sources may have caused this contamination . 
2.2.4.6
Draft Disproportionate-Cost Analysis, Maul Foster & Alongi, Inc. (2016a)
On April 12, 2016, MFA presented GHHSA with a Draft Disproportionate Cost Analysis focused on the contamination left in place beneath the Planer Building (MFA 2016a).  The cost analysis compared overall cost, protectiveness, permanence, long-term effectiveness, short-term risk management, implementability, and the anticipated public concern for use of two different remedial approaches to address contamination near and beneath the Planer Building.  Given the proposed change in use, MFA compared contaminant levels to either MTCA A or MTCA B cleanup levels for unrestricted land use when determining the amount of material requiring remediation.  The first approach proposed removal and off-site disposal of an estimated 10,640 cubic yards of contaminated material; the second approach was to leave contamination in place and control potential exposure using an engineered cap and institutional controls. Ultimately, while differences were noted in many metrics, given off-site disposal was estimated to cost approximately four times that of an engineered cap construction, this second option (i.e., engineered cap) was the recommended remedial approach (MFA 2016a). 
In addition, this cost analysis included a brief discussion and summary of analytical data for groundwater sampled from temporary wells along the current shoreline, north of the Planer Building and maintenance shop.  While no PCP was detected in groundwater sampled from these locations, TPH was detected at concentrations above the MTCA A cleanup level (MFA 2016a).  Additional discussion on soil, sediment, and groundwater sampling data from these locations is included in Section 2.2.4.8. 
2.2.4.7
Focused Investigation Report, Maul Foster & Alongi, Inc. (2016b)
On July 14, 2016, MFA presented the GHHSA with their Focused Investigation Report summarizing and discussing subsurface characterization work performed in the uplands area of the site.  Prior to conducting their investigation, MFA reviewed PES’ Level I ESA and identified areas of potential concern on the site, prioritizing those perceived to have the greatest risk of impact on the northern adjacent tidal lease lands.  Sampling locations were selected and overall project scope was informed by a review of this Level I ESA, and the results of a geophysical survey conducted at the site in 2015 (MFA 2016b).

The geophysical survey was performed in light of the uncertainty regarding the number, location, and status of USTs reportedly located on the property.  The geophysical survey targeted the area of the Maintenance Shop and Guard Shack (see Figure 2-4).  The geophysical survey identified numerous subsurface anomalies that may have been USTs; however, based on review of the geophysical data and discussions with site knowledgeable individuals, MFA opined that these anomalies were likely cement vaults associated with the facilities electrical and fire systems.  MFA also noted two additional anomalies southeast and southwest of the maintenance shop that based on their size, burial depth, and location, may have been UST locations.  While the geophysical survey identified disturbed soil near the Guard Shack, no evidence that a UST remained at this location was encountered (MFA 2016b). 
Three borings (B01, B02, and B03) were advanced surrounding the maintenance shop (see Figure 2-4).  Soils were recovered to the full depth of exploration (10 feet BGS) for screening and/or sampling, and the borings were completed as temporary groundwater monitoring points.  Soils were observed upon recovery and field screened with a photoionization detector (PID).  Field screening revealed soils with petroleum odors and elevated PID readings at approximately 5 feet BGS in borings B02 and B03.  Soil samples were then collected from both of these borings at 5 feet BGS, and 4.5 feet BGS in B01.  While diesel and/or heavy oil range TPH were present in soils from both B02 and B03, only the concentrations of TPH in B02 exceeded MTCA A cleanup levels.  TPH concentrations in groundwater from both B02 and B03 were also above MTCA A cleanup levels, with concentrations of TPH in B02 significantly above cleanup levels (MFA 2016b). 
Additionally, while groundwater sampled from B02 also contained total chromium and lead above MTCA A cleanup levels, as the sample had relatively high turbidity and the dissolved concentrations of those metals were below cleanup levels, these detections were not interpreted to indicate groundwater posed an elevated exposure risk to human health or the environment.  Total carcinogenic PAH (cPAH) concentrations in groundwater from B02 also exceeded MTCA A action levels, however, based on the high detection limits associated with this sample and the method used to calculate total cPAH toxicity, this data was interpreted as inconclusive (MFA 2016b). 
2.2.4.8
Study Area Investigation – Aquatic Lands Lease, Maul, Foster & Alongi, Inc. (2017)

On April 11, 2017, MFA completed and presented the Agency with a review draft of their Study Area Investigation report (MFA 2017).  The report was undertaken to characterize the nature and extent of environmental impact on the approximately 16.9-acre leased tidelands at the Seaport Landing site (i.e., areas generally north of the inner harbor line).  In addition to summarizing sampling and review performed on other portions of the Seaport Landing site, this report discussed the results of sediment and limited upland area sampling.  Characterization efforts included collection of soil and groundwater samples from four upland borings, and numerous surface and subsurface sediment samples (MFA 2017). 
Similar to the findings of the 2014 limited sediment investigation, this study further characterized the extent of wood waste in surface and subsurface soil and sediment sample locations.  Soil data was compared to either MTCA A or if no such value existed, the applicable MTCA B soil cleanup levels.  Soil sampled from the two closest borings to the site (CR-20 and CR-21) contained heavy-oil range TPH at concentrations above the screening level.  Benzo(a)pyrene and the cPAHs total toxicity value exceeded applicable screening levels in borings CR-20 and CR-21 while PCB concentrations in CR-20 also exceeded the cleanup value.  Diesel and/or lube oil range TPH concentrations in groundwater were above screening levels at CR-20 and CR-21, as well as at CR-22 and CR-23.  Sheens and non-aqueous phase liquids (i.e., free product) were also noted on the groundwater at sediment boring location CR-11, and although the deep sediment sample collected from this boring did not contain TPH concentrations above cleanup levels, the sample was collected approximately 23 feet beneath the ground (or mudline) surface (MFA 2017).

2.2.5
Projected/Proposed Site Use

GHHSA’s redevelopment efforts of the site are intended to create a vibrant, mixed-use, working waterfront that incorporates historic elements of Grays Harbor, and provides a homeport for both the Lady Washington and Hawaiian Chieftain tall ships.  The highest priorities for development include conversion of the former Maintenance Shop into an educational/interpretive center and development of a hotel on the site.  Ultimately, these developments would be expected to generate income from tourism and provide waterfront access for the community (GHHSA n.d.).
2.2.6
Environmental Setting
The Seaport Landing site is located in the alluvial meander plain of the Chehalis River in the northwestern margins of the Willapa Hills physiographic region of southwest Washington (MFA 2017).  The topography of the Willapa Hills is generally characterized by gentle rolling hills, with straight moderate slopes descending to wide valley floors exemplified by the Chehalis River valley floor (Ecology 1998). 

Variable thicknesses of alluvium composed of river-deposited clays, silts, sands, and gravels fills the floodplains, alluvial fans, and low river terraces of the Chehalis River valley (Ecology 1998).  The thicknesses of the alluvial deposits can be greater than 100 feet near the ocean because of valley filling, which occurs as rising sea levels decrease the ability of the river to transport sediments downstream.  Well logs from resource protection wells in the vicinity of the site indicate that alluvium in the area is at least 60 feet thick and consists of clayey silts, silts, and sands.  Logs from borings located along State Highway 12 to the north indicate that the bedrock encountered below the alluvium is silt/sandstone (PES 2010; MFA 2016b).
Past environmental investigations at the site indicate that subsurface soil consists generally of fill material composed of silts ranging from approximately 3 to 10 feet BGS in the area of the planar building and maintenance shop.  In places, these silts are overlain by wood debris, cobble to boulder gravel, and sand.  The materials overlying the silts are inferred to be fill material.  At depth, woody debris, gravels, and sands were typically logged to 10 feet BGS (PES 2010).  The subsurface observations by MFA extended in some instances up to 25 feet BGS, where observations were generally consistent with geologic logs from environmental borings previously completed at the site (MFA 2016b, 2017).

Depth to water at the site is approximately 5 to 6 feet BGS.  Based on geologic logs and water table measurements from previous environmental investigations, groundwater flow in the area is generally to the northwest; however, flow direction and gradient may be tidally affected.  Cross sections from a 1951 map of the site provided by Weyerhaeuser and included as an appendix to PES’s Phase I indicate that much of the area of the main mill facilities was tideland prior to, and during, the early development of the site in the late 1800s and early 1900s.  Most of the early structures were constructed on wood-piling support platforms (PES 2010).

2.2.7
START Site Visit

On February 2, 2017, a site visit of the Seaport Landing site was conducted.  Photographs of the site taken during the site visit are provided in Appendix A.  Attendees included the following people:

· Joanne LaBaw, EPA Task Monitor;

· Derek Pulvino, E & E Project Manager;
· Brandi Bednarik, GHHSA;

· Christie Barchenger, GHHSA;

· Mike Stringer, MFA;

· Kyle Roslund, MFA;

· Joyce Mercuri, Ecology;

· Alan Bogner, Ecology; and

· Tom Middleton, Ecology.

During the START file review and site visit, the following items of potential environmental concern were noted. 
· The Former Maintenance Shop building is a steel-sided building constructed on a slab-on-grade foundation (see Appendix A, Photos 1, 4, and 5).  Offices, a meeting room, and other similar amenities are located on the second floor of the building.  The ground floor is divided into three principal spaces accessed by larger rollup garage doors on the building’s east side.  The northernmost ground-floor space is a former storage area that includes shelving, and several pieces of heavy equipment that remain from mill operations (see Appendix A, Photo 24).  The central area of the building has a high ceiling and is a former shop space that includes several individual offices on the western side of the space (see Appendix A, Photo 25.  The adjacent space to the south is an additional storage area (Appendix A, Photo 26).  A fire-suppression system related vault is located northwest of the maintenance shop’s exterior (see Appendix A, Photo 5).  Property north of this building is generally vacant, it was once occupied in part by the historic sawmill building (see Appendix A, Photo 2).
· The southern portion of the maintenance shop also includes a Steam Cleaning Facility and inclusive water capture and treatment system (see Figure 2-3).  The system was designed to recycle wash water used during cleaning work.  Staining and discoloration was observed on the walls and floors within this building, though given that the area was in use for equipment storage during the START site visit, the integrity of the floor could not be visually assessed (see Appendix A, Photos 46 through 48).  

· The former planer/grader building was generally devoid of equipment, and much of the building interior would be accessible by vehicle.  Several below-ground concrete lined pits/trenches were noted in the northern portion of the building that appeared to have been used as conveyor line routings to feed sawn lumber into the building (see Appendix A, Photos 7 and 8).  Some sludge/soil was noted in these pits/trenches.  The concrete slab had been removed from the southern interior portions of this structure (see Appendix A, Photo 9).  The historic spray room, chemical storage, and control rooms were noted to be smaller individual spaces within the northern portion of the building, where vehicular access would be more limited (see Appendix A, Photos 10 and 16 through 18).  Adjacent exterior areas of the building were generally open, paved, and accessible by vehicle.

· The area south of the planer/grader building was formerly occupied by a paint waste UST.  This area was the location of confirmed subsurface release discussed in the fourth bullet of Section 2.2.4.4, where TCA, DCA, and TPH were detected in soil and/or groundwater (see Appendix A, Photos 21 through 23).

· Several concrete pads and containment curbs were observed adjacent to the west/southwest exterior areas of the planer/grader.  Numerous monitoring well monuments were noted around this building (see Appendix A, Photos 6, 11, 12, and 23).
· The western margins of the site include a large asphalt paved, open area that had been and is currently used for storage and staging. A large, open storage building abuts the eastern side of this storage area. At the time of the site visit, discreet portions of the area were used to store nets, rope/line, and what appeared to be other pieces of fishing equipment. Additional line, netting, various wood pallets, and drop-in truck campers were stored adjacent to the west side of this building.  Based on historic maps, an oil tank and chemical storage shed had been located near the northwest corner of the storage building.  No evidence of this historic structure was noted (see Appendix A, Photos 12, 14, 15, 19, and 20).

· A fuel and chemical storage building is, and has been located east of the maintenance shop (see Figure 2-3).  During the START site visit, numerous 55-gallon drums and a blind sump containing oil were noted in this building (see Appendix A, Photos 2, and 27 through 30). Aboveground fuel tanks had also been located in this building.  As discussed under the third bullet of Section 2.2.6.4, the RCRA PA report indicated that this building had been used as a hazardous waste storage area, releases had reportedly occurred in this area, and follow-on sampling and testing was recommended.
· A second vehicle maintenance area was located in the northwest corner of the Main Shipping Shed (see Figure 2-3).  Pictures in the PES Level I depict below ground maintenance pits with inclusive oil storage tanks.  While an air compressor and discolored concrete were noted, none of these below-ground features were observed during the START site visit (see Appendix A, Photo 41).

· An additional oil storage area was located in the southeast corner of the Main Shipping Shed (see Figure 2-3). During the START site visit, this was noted to consist of an aboveground vault, containing liquids (see Appendix A, Photo 39).  The cutoff saw room was located just south of this storage vault, where the concrete floor was noted to be discolored (see Appendix A, Photo 40).
· While in operation, the Weyerhaeuser-operated sawmill had numerous tanks dispersed across the property to store hydraulic oil.  In total, these tanks included an aggregate capacity for approximately 15,000 gallons of liquid.  The START site visit did not include an accounting of all potentially associated storage vessels.  
· An additional tank was used to store sodium hydroxide (NaOH) was also the reported location of a spill (see Figure 2-3).  This tank was located near the southwest corner of the Main Shipping Shed.

· During the site walk, a groundwater monitoring well was observed on the northeast side of the Main Shipping Shed/Small Log Mill building (see Figure 2-3 and Appendix A, Photo 33).  Other features on the north side of this structure included a small (estimated less than 500-gallon capacity) AST (see Appendix A, Photo 32) and a covered storage area (see Appendix A, Photo 31).  As no other record of the well could be found, its purpose is unknown.  Both the former Pee Wee Mill and Small Log Mill had been part of this structure (see Appendix A, Photos 36 through 38).  
· The area east of the site, includes a drainage slough, the northern portion of which is currently subject to tidal influence (see Appendix A, Photo 34).  The area of this slough farther upland is located behind a tidal gate to limit tidal influences and attendant water level fluctuations (see Appendix A, Photo 35).

· Two buildings, including the former location of a backup generator, and entrance Guard Shed are located on the south central portion of the property.  While the generator had reportedly relied on an AST for fuel supply, this tank was not present (see Appendix A, Photos 42 and 43).  Additionally, an interpreted UST fill-port was observed on the north side of the guard shed that is reportedly related to a previously removed UST (see Appendix A, Photo 44).
2.3
Remedial Action Units and Recognized Environmental Conditions
Given the length of time the site has been industrially utilized, stakeholders have attempted to divide the site into remedial action units (RAUs) to best leverage resources to catalyze productive site reuse.  These RAUs are presented in this section in order of priority and are graphically depicted on Figure 2-5; RECs associated with each of these areas are included as a subheading.  Additionally, while sediment impacts have been documented and those impacts would represent a REC, the area north of the inner harbor line, including a limited amount of upland area and the sediment/riverine environment is not included in the scope of this TBA; as such further discussions of contamination in that area of the site have been omitted.
· Remedial Action Unit 1: GHHSA plans to convert the former Maintenance Shop to an educational/interpretive center.  Given the relatively low capital requirements for this conversion, and its potential to benefit and engage the community, further investigation of subsurface impacts in this area and potential related exposure routes were identified as the highest priority for study. 
· Contaminated Subsurface Soil and Ground Water near the Maintenance Shop: Impacts on subsurface soil and groundwater around the maintenance shop have been confirmed. The source(s) of these impacts does not appear to be fully characterized. At least one UST has been removed from this area. Available records and interviews with site knowledgeable individuals attest to numerous additional USTs having been present on the site, some of which may have been located near this building. Geophysical survey work discussed in Section 2.2.4.7 has not identified suspect USTs in this area. 
In addition to tanks, other potential sources of subsurface impact on this area include the fuel and chemical storage building east of this building; a vehicle maintenance area previously located in the northwest corner of the Main Shipping Shed; steam cleaning work performed in the southern portion of the Maintenance Shop; and operations within the Maintenance Shop itself. Potential contaminants include:  metals, SVOCs, diesel to heavy oil range TPH (TPH-Dx), and VOCs.
· Remedial Action Unit 2: To help generate income from tourism for the site and community, plans for the western portion of the site include construction of a hotel, restaurant, brewery, or other similar attractions.  Such tourist-centric developments are likely to abut and/or overly portions of the Planer Building footprint where subsurface soil and groundwater are impacted by PCP.  The former location of a UST used to store paint waste is also included in RAU 2. The extent of RAU 2 generally conforms to the former planer/grader building footprint.
· Contaminated Subsurface Soil and Groundwater near the Former Planer/Grader Building: Subsurface soil and groundwater have been impacted by PCP beneath the northern portion of the planer/grader building.  Occasional detections of naphthalene have also been reported.  Hydraulic equipment and transformers had also been located adjacent to the exterior of this building.  While remediation has occurred in this area, soil and groundwater with PCP concentrations in excess of current-day MTCA cleanup standards remain.  The full extent of soil impacted by PCP at concentrations above current MTCA cleanup standards is not currently known.  Soils/sludges from unknown sources are also present in concrete pits/trenches located within the building.  Potential contaminants in this area include metals, PCBs, SVOCs, VOCs, and TPH-Dx. 
· Contaminated Subsurface Soil and Groundwater near the Former Paint Waste UST.  Areas beneath/adjacent to the southern portion of the planer/grader Building have been impacted by releases associated with a removed paint waste UST and former on-site painting activity.  The area near the paint waste UST has been impacted by TCA, other VOCs, and TPH reportedly as either hydraulic oil or lube oil.  While TCA concentrations were compliant with MTCA A cleanup levels, other contaminants remained above these action levels at the end of the cleanup work. Potential contaminants of concern in this area include TPH-Dx, VOCs, and SVOCs.
· Remedial Action Unit 3: Potential impacts on the western part of the site but farther from the planned tourism development encompass the third RAU. As shown on Figure 2-5, RAU 3 includes the area of the property west and south of RAU 1 and RAU 2.
· Unknown/Unassessed Condition of Soil and Ground Water near the Former Oil Tank and Chemical Storage Shed: A historic property map from 1951 depicted an oil storage tank and chemical storage shed near the northwest corner of the Storage Shed. No sampling and testing has apparently been performed in this portion of the site.  Potential contaminants include metals, SVOCs, TPH-Dx, and VOCs.
· Remedial Action Unit 4: The fourth RAU includes other RECs identified on the GHHSA property, but that appear to be generally outside of the areas targeted for the most immediate redevelopment efforts.  These RECs include the following:

· Unknown/Unassessed Conditions of Soil and Ground Water near Former Vehicle Maintenance Area: Vehicle maintenance had historically occurred in the northwest corner of the Main Shipping Shed. Several maintenance pits that included storage tanks were reportedly located in this area. The pits could not be located at the time of the site visit, nor is soil and/or groundwater sampling available for this area.
· Unknown/Unassessed Condition of Soil and Ground Water near a Former NaOH AST: Two aboveground storage tanks (ASTs) were formerly located near the southwest corner of the Main Shipping Shed that stored NaOH used for parts cleaning work. Liquids from these tanks were reportedly discharged to the sewer system until 1990.  In 1990, due to the liquid’s corrosiveness and high concentration of lead and zinc, spent solution was disposed of off site.  At the time the tank was decommissioned, a leak was found in the sewer discharge pipe.  No information is available on actions taken to address or characterize potentially associated impacts.  Potential contaminants of concern appear to be limited to metals.
Although the following RECs were also identified for RAU 4, investigation of these is not proposed for this TBA.
· Releases of TPH to the Chehalis River;

· Unknown/unassessed conditions from the former sawmill located on the eastern adjacent property, near the chip lift truck.

· Unknown/unassessed condition of soil and groundwater near an oil storage area near the southeast corner of the Main Shipping Shed. 
· Remedial Action Unit 5: This area includes areas of potential impacts on the southcentral portion of the site where redevelopment is not expected in the near term.  That area is also interpreted as having relatively low risk of impact relative to other RAUs more immediately targeted for redevelopment or reuse. RAU 5 includes the area of an AST associated with an on-site backup generator, and a reportedly decommissioned UST that had been located on the northern side of the Guard Shed (see Figure 2‑5).  Sampling is not proposed in this area under the scope of the TBA.
2.4
Project Description and Schedule (Element A6)

Field sampling efforts at the Seaport Landing site will involve collection of surface soil/sludge, subsurface soil, and groundwater samples.  In addition, based on the results of sub-slab soil vapor sampling conducted and/or the results of groundwater testing data, additional indoor air and sub-slab soil vapor samples may be collected.  Detailed descriptions of soil and groundwater sampling protocols are provided in Section 3.  The schedule for implementing the Seaport TBA is intended to be used as a guide.  Adjustments to the implementation dates and the estimated project duration may be necessary to account for variable unforeseen or unavoidable conditions that the field team may encounter. Examples include inclement weather, difficulties in accessing a sampling site, unforeseen site conditions, or additional time needed to complete a task.  Significant schedule changes that arise in the field will be discussed with the TM at the earliest possible opportunity. 

The START-IV is targeting the week of September 25, 2017, as the earliest start date to conduct the site type field work, which is estimated to take six days, including travel time to and from the site.  This period comprises one half-day day of mobilization, one-half day of demobilization, and five days to complete field activities with sample shipment to the analytical laboratory to be completed by Monday of the following week.  Work will be conducted during daylight hours only.  The proposed schedule of project work is presented in Table 2-1.

2.5
Data Quality Indicators (Element A7)

The goals of data quality indicators (DQIs) representativeness, comparability, completeness, precision, and accuracy for this project were developed following guidelines presented in the EPA’s Guidance for Quality Assurance Project Plans, EPA QA/G-5 (EPA 2002).  The goal of the EPA and the regulated community is to collect data of sufficient quantity and quality to support defensible decisions.  At the same time, it is necessary to minimize expenditures related to data collection by eliminating unnecessary, duplicative, or overly precise data.  The most efficient way to accomplish both of these goals is to begin each project by defining project data quality objectives (DQOs) and measurement performance criteria. The QA requirements, identified as a result of the DQO projects, will be used at the following three stages in the project:
· At project inception, to present the plans for project execution from a QA viewpoint, including the type and quality of environmental data to be collected;

· During the project, to act as a guide for QA implementation, review, and audits; and serve as the specifications for assessing the quality of data generated; and

· At project completion, to serve as a basis for determining whether the project has attained the established goals.

The project-specific quality objective for the Seaport Landing site is to acquire data that can be reliably used to make decisions regarding the presence of on-site contamination related to former operations.  To obtain data that will support this decision, the following quality controls will be applied.

· Laboratories will provide definitive data. The data will be reviewed and assessed for the five data assessment parameters described in Subsections 2.5.1 through 2.5.5. Field QC samples will include a trip blank(s), rinsate blank(s), and a temperature blank(s). Field and laboratory QC will be evaluated, including equipment rinsates, laboratory surrogates, laboratory spikes and duplicates, and laboratory blanks.
· Field QC samples (trip blank and rinsate blank) will be collected and analyzed in the same manner as all environmental samples (see Subsection 3.8.1).
· Laboratory QC samples (blanks, duplicates, and matrix spikes) will be analyzed to assess laboratory performance (see Subsection 3.8.2).

This subsection presents data assessment parameters that have been identified by the EPA:  precision, accuracy, completeness, comparability, and representativeness. The quantitative quality criteria/indicators for three of the five project data assessment parameters (precision, accuracy, and completeness) have been determined for this project through the use of the DQO process and are presented in Section 3, along with the analytical reporting limits required to meet the project goals.

At project completion, data will be compared with stated objectives for precision (determination of analytical and/or total measurement error), accuracy, and completeness, as well as the actual method reporting limits. A detailed data validation effort will not be completed for this project; rather, a limited data quality assessment will be performed on the data. The five data assessment parameters are described in the following subsections.
2.5.1
Precision

Precision measures the reproducibility of measurements. It is strictly defined as the degree of mutual agreement among independent measurements as the result of repeated application of the same process under similar conditions. 

Analytical precision is the measurement of the variability associated with duplicate (two) or replicate (more than two) analyses. The relative percent difference (RPD) between a field or “native” sample and the corresponding laboratory duplicate sample determines the precision of the analytical method. If the RPD of the analytes in the laboratory duplicate analysis are within established control limits, then precision is within limits.

Total precision is the measurement of the variability associated with the entire sampling and analysis process.  Total precision is determined by analysis of duplicate, replicate and/or spiked samples and measures variability introduced by both the laboratory and field operations.  Laboratory sample duplicate or matrix spike duplicate samples shall be analyzed to assess field and analytical precision, and the precision measurement is determined using the RPD between the duplicate sample results.

The following formula is used to calculate precision:

RPD = (100) x (S1 - S2) 
  
  (S1 + S2)/2

where:

S1 = original sample value

S2 = duplicate sample value

In general, precision less than or equal to 35% RPD will fulfill the DQOs.

2.5.2
Accuracy

Accuracy is a statistical measurement of correctness and includes components of random error (variability due to imprecision) and systemic error. Accuracy reflects the total error associated with a measurement. Bias is the systematic or persistent distortion of a measurement process that causes errors in one direction. Blanks, matrix spikes, laboratory control samples (LCSs), and other reference materials are used to determine bias. A measurement is accurate when the value reported does not differ from the true value or known concentration of the spike and standard. Analytical accuracy is measured by comparing the percent recovery of analytes spiked into a LCS, surrogate, or matrix spike sample to a control limit. For pesticides, PCBs, VOCs, and SVOCs, system monitoring compound recoveries are used to assess accuracy and method performance for each sample analyzed. Analysis of performance evaluation samples may also be used to provide additional information for assessing the accuracy of the analytical data being produced. In general, accuracy between 60% and 140% will fulfill the DQOs. Spike sample results below the QC limits may indicate a low bias, while spike sample results above the QC limits may indicate a high bias.

2.5.3
Completeness

Completeness is calculated for the aggregation of data for each analyte measured for any particular sampling event or other defined set of samples. Completeness is calculated and reported for each method, matrix, and analyte combination. The number of valid results divided by the number of possible individual analyte results, expressed as a percentage, determines the completeness of the data set. For completeness requirements, valid results are all results not rejected through data validation. The requirement for completeness is 95% for aqueous samples and 90% for soil and sediment samples.

The following formula is used to calculate completeness:

% completeness = number of valid results x 100
 number of possible results

For any instances of samples that could not be analyzed for any reason (e.g., holding time violations in which resampling and analysis were not possible and samples spilled or broken), the numerator of this calculation becomes the number of valid results minus the number of possible results not reported. For this investigation, all samples are considered critical. Therefore, standard collection (as defined in the sampling SOPs in Appendix B) and measurement methods will be used to achieve the completeness goal.

2.5.4
Comparability

Comparability is the qualitative term that expresses the measure of confidence that two data sets or batches can contribute to a common analysis and evaluation. Comparability with respect to laboratory analyses pertains to method type comparison, holding times, stability issues, and aspects of overall analytical quantitation. The following items are determined when assessing data comparability:

· If two data sets or batches contain the same set of parameters;

· If the units used for each data set are convertible to a common metric scale;

· If similar analytical methods and QA were used to collect data for both data sets;

· If the analytical instruments used for both data sets have approximately similar detection levels; and

· If samples within data sets were selected and collected in a similar manner.

To ensure comparability of data collected during this investigation to other data that may have been or may be collected for each property, standard collection and measurement techniques will be used.
2.5.5
Representativeness

Representativeness is a measure of the degree to which data accurately and precisely represent a population, including a sampling point, a process condition, or an environmental condition. Representativeness is the qualitative term that should be evaluated to determine that measurements are made, and physical samples collected, at locations and in a manner resulting in characterizing a matrix or media. Subsequently, representativeness is used to ensure that a sampled population represents the target population and an aliquot represents a sampling unit. This SQAP will be implemented to establish representativeness for this project. Further, all sampling procedures detailed in the SQAP will be followed to ensure that the data are representative of the media sampled. The SQAP describes the sample location, sample collection, and handling techniques that will be used to avoid contamination of or compromising sample integrity and to ensure proper chain-of-custody (COC) of samples. Additionally, the sampling design presented in the SQAP will ensure a sufficient number of samples and level of confidence that analysis of these samples will detect any chemicals of concern.
2.5.6
Sensitivity

Sensitivity is the determination of the minimum concentration or attribute that can be measured by a method detection limit and method reporting or quantitation limit. Methods selected for this project are expected to provide sufficient sensitivity to yield reporting limits that are below the lowest reference value for this study.

2.6
Special Training/Certification (Element A8)

Special training requirements or certifications, such as the 40-hour hazardous waste operations training and annual refreshers, are required for all field activities. Health and safety procedures for E & E personnel are addressed in the E & E SHSP.  This document will be present on site during the field event and will be stored in E & E’s Seattle office after the field event.  Included in the plan are descriptions of anticipated chemical and physical hazards, required levels of protection, health and safety monitoring requirements and action levels, personal decontamination procedures, and emergency procedures.
2.7
Documents and Records (Element A9)

This document is meant to be combined with information presented in E & E’s Region 10 START-IV Quality Assurance Project Plan (E & E 2013a). This information is covered by the SOPs provided in Appendix B, and the supplemental forms provided in Appendix C. A copy of the START-IV QAPP is available at E & E’s Seattle office. Standards contained in the SOPs, the START-IV QAPP, and the Quality Management Plan (QMP) will be used to ensure the validity of data generated by E & E for this project.

Following the completion of field work and the receipt of analytical data, a report summarizing project findings will be prepared. Project files, including work plans, reports, analytical data packages, correspondence, COC documentation, logbooks, corrective action forms, referenced materials, geographic information system deliverables/supporting data, the Scribe final .bac file, and photographs will be provided to the EPA TM at the close of the project. A CD‑ROM deliverable containing the final report will be provided as well.

E & E will assemble and fully document a digital data set that includes all project sampling, analysis, and observation data. These digital data will be made available in a Microsoft-Access format. 
E & E will transfer this data set and documentation to the EPA or, if requested, to an EPA contractor and shall ensure that any data transferred are received in an uncorrupted, comprehensible, and usable format. Specific data deliverable elements are presented below.

Field Information
The field information table contains all sample collection related information. A Microsoft-Access application (Sample Information System [SIS]) will be used by E & E to input and store the data. The SIS provides the user with “smart” data input forms that will only allow for the entry of acceptable data field values. For each sampling event, the SIS will be updated to reflect the new samples collected. Once entered, the information will be checked and corrected where necessary. To the extent possible, sample information (e.g., sample numbers, containers, analytical methods, sample jars, and laboratories) is entered into Scribe (EPA’s required data handling software program) prior to the field event. Remaining field information, including date sampled, time sampled, QA sample identification, depth sampled, airbill tracking numbers, method of delivery, and water quality readings, is entered into Scribe after each sampling day as part of sample documentation in accordance with requirements specified in the EPA Region 10 Data Management Plan (DMP) (EPA 2014b).  The field information table structure from SIS is presented below.

	Field Name
	Type
	Size
	Description

	Sample-Num
	Character
	10
	Sample Number

	Station
	Character
	10
	Station Identifier

	Date
	Date
	8
	Sample Date

	Time
	Numeric
	4
	Sample Time (24-hour clock)

	Sampler
	Character
	25
	Person Name

	Matrix
	Character
	6
	Sample Matrix (i.e., soil boring, groundwater, sediment)

	Water Depth
	Numeric
	5.1
	Depth of Water at Sediment Sample

	Description
	Character
	40
	Sample Description

	Comments
	Character
	40
	Comments


Location
The location table contains sample location coordinate information. The sample locations will be determined using Trimble GeoXH units or equivalent. E & E personnel have been trained and have utilized these units on similar projects. For each day or half-day in the field that Global Positioning System (GPS) sample location data are to be collected, the GPS user will create a single file that contains locations of each sample station. All GPS locational data will be entered into Scribe, including elevation and land survey data if gathered. The GPS data entered into Scribe will be in decimal degrees, to six decimal places, using World Geodetic System 1984 (WGS84) datum. The revised Scribe file also will be provided to the EPA RSCC and/or Sample Management Office (SMO) portal as a resubmission.
A unique station label will be entered for each sample location. This unique station identifier will be used to link the “Location” table with the “Field-Info” table. This information will be downloaded from the GPS unit and imported into the “Location” table of the Site Data Management System.  All locational data for this project will be stored in decimal degrees and will be referenced to the WGS84 horizontal datum.  Differential corrections will be made real-time. The table structure is presented below.

	Field Name
	Type
	Size
	Description

	Station
	Character
	10
	Station Identifier

	X-Coord
	Numeric
	12.6
	X-Coordinate, Decimal Degrees

	Y-Coord
	Numeric
	12.6
	Y-Coordinate, Decimal Degrees


E & E will provide any geographic information systems–produced maps, to the EPA in hard copy (i.e., as part of the final report) and digital image (i.e., JPEG) formats.

Lab Analytical
Field screening analytical data will be entered into Scribe either daily or at the close of the field project. The laboratory analytical table for fixed laboratory data will hold all of the sample analysis results provided by each laboratory analyzing samples. The integrity of each data file received from the laboratories will be checked and verified. An E & E validation chemist or the PM will perform a 10% or more check of only the positive results by comparing the hard copy data against the electronic data deliverable (EDD) for sample numbers, locations, concentrations, and qualifiers. The data file verification performed by the validation chemist and project manager will likely have some overlap. Once the files are received, they will be appended into the Site Data Management System Laboratory Analytical table. The “Sample-num” field will be used to link the “Lab Analytical” table with the “Field-Info” table. Prior to project closeout, fixed laboratory data will be imported into Scribe. Final validated laboratory results will be imported into Scribe prior to the production of the final report and published to Scribe.net. The E & E SIS table structure is presented below.

	Field Name
	Type
	Size
	Description

	Sample-num
	Character
	10
	Sample Number

	Lab-id
	Character
	10
	Laboratory Sample Identifier

	Method
	Character
	25
	Analytical Method Used

	L-Matrix
	Character
	10
	Laboratory Matrix

	Cas-num
	Character
	15
	Chemical Abstracts 

	Analyte
	Character
	40
	Analyte Name

	Result
	Numeric
	12.6
	Analysis Result

	Qual
	Character
	6
	Sample Qualifier

	Quantitation-Limit
	Numeric
	12.6
	Sample Quantitation Limit

	Units
	Character
	10
	Results Unit

	Date
	Date
	8
	Date Analyzed

	Lab
	Character
	40
	Lab Name
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Measurement/Data Acquisition

3.1
Sampling Process Design (Element B1)

A judgmental sampling design will be used for the Seaport Landing TBA that will fulfill specific project objectives by collecting biased data required for preliminary site characterization. This section describes the types of sampling, analysis, and measurements that will be conducted. The data are classified as critical because they are required to achieve the project objectives. 
The purpose of this sampling is to address the RECs and potential environmental concerns. This will involve surface and subsurface soil sampling; and groundwater sampling.  A geophysical survey will also be conducted. Analytical results will be compared to applicable regulatory standards to evaluate the need for additional investigation or cleanup of the RECs. Shortly before mobilization to the site, public and private utilities will be located in anticipation of drilling operations. 
It was determined during the development of the TBA sampling strategy memo that GHHSA’s consultant (MFA) would collect subslab soil vapor samples. The plan was introduced in response Ecology’s review comments requesting that vapor intrusion conform to a “Level II” type assessment as defined by Ecology’s Draft Guidance for Evaluating Soil Vapor Intrusion in Washington State. “Level I”-type investigations will typically include review of either soil vapor data generated from sampling sub-slab or deeper soil horizons, and/or groundwater sampling data.  If Level I investigation identifies contaminants of concern at concentrations in excess of established benchmarks, a Level-II investigation is then warranted.  Such a Level II-type investigation would include sampling subslab vapor, indoor air, outdoor/background air, measuring the pressure differential between the building interior and subslab environment, and an assessment/review of chemicals within the building that may impact indoor air quality. 

Based on the results of MFA’s subslab soil vapor sampling work (i.e., Level I investigation), the START may undertake a “Level II” investigation. Decision making for the addition of this Level II type investigation may also be informed by the results of groundwater sampling data from the TBA sampling event.  If such Level II sampling occurs, the actual tasking and sampling methodology for that work will be described at a later date in an addendum to this SQAP.

3.1.1
Potential Sources of Contamination

As discussed in Section 2.3, multiple sources and areas of contamination have been identified on the property.  These include former maintenance areas, chemical and hazardous material storage buildings, buildings historically used to treat sawn lumber with anti-sap stain compounds, stencil washing areas and related storage infrastructure, as well as historically utilized ASTs and USTs.  In light of the foregoing information, contaminants of concern at the site include Target Analyte List (TAL) metals, SVOCs, PCBs, TPH-Dx, and VOCs.
For further discussion on sources of contamination targeted for investigation during this TBA, please refer to Section 2.3.

3.2
Regulatory Standards

Regulatory standards to be applied to this project are presented in Table 3-1.  Soil and groundwater sample results will be compared to MTCA Method A cleanup levels for unrestricted land uses established under Washington Administrative Code 173-340-740(2).  MTCA Method A cleanup levels are based on default criteria that can be applied to sites with a limited number of hazardous substances present, to routine cleanups, and where Method A values exist for all contaminants of concern.  Method A values are usually the most protective, and generally take into account all possible pathways of exposure.  In instances where there is no MTCA Method A cleanup level for a contaminant, then MTCA Method B values will be used, relying on the more conservative of the cancer or non-cancer related cleanup value.  
Analytical results for indoor air, sub-slab soil vapor (as available), and certain contaminants of concern in groundwater will be compared to MTCA Method B Table B-1 screening level values for the vapor intrusion pathway, as referenced in the February 2016 update to Ecology Publication no. 09-09-047.
3.3
Sample Locations and Analytical Methods
Sampling to address RECs will be conducted from the proposed sample locations within the five RAUs presented on Figure 2-5. The following will be sampled to determine whether contamination is present at these five RAU locations. 
· Surface Soil/Sludge Sampling: Given the presence of soil/sludge in concrete pits/trenches within the planer/grader building, and the uncertainty regarding their source, two surface soil samples will be collected from material within this pit. Samples will be analyzed for metals, SVOCs, TPH-Dx, and VOCs.

· Subsurface Soil and Ground Water Sampling: START proposes sampling and testing of subsurface soil and groundwater by placing temporary borings using a direct-push drill rig. For boring locations that are placed in the vicinity of currently existing groundwater monitoring wells, START will attempt to collect the groundwater sample from the nearby well rather than from a temporary well screen advanced by the geoprobe (see item 2 below). As outlined below, sampling from a total of 18 borings and three monitoring wells is proposed, with samples submitted to a fixed laboratory for a mix of metals, SVOCs (including PAHs), PCBs, TPH-Dx, and VOCs analyses: 
1. Six borings are proposed for “RAU 1” to further assess potential impacts proximal to the maintenance shop and assess whether surrounding historic legacy land uses, including the Fuel and Chemical Storage Building, are contributing to impacts in this area.  A total of 12 soil samples and six groundwater samples are proposed for this area, with samples analyzed for metals, SVOCs, TPH-Dx, and VOCs; 

2. A total of eight borings in RAU 2 including three borings near transformer pads or hydraulic equipment locations around the west side of the planer building; two borings on the west and one boring north of the planar/grader building soil remediation area; and two borings at locations expected to be within and downgradient of the former paint waste UST.  Monitoring wells D-02, D-03, and D-05 will also be targeted for sampling.  Again rather than collecting duplicative groundwater samples from nearby geoprobe sampling locations, these wells will used to characterize the environmental condition of groundwater for the given location.  
Samples collected from the three borings near the transformer pads or hydraulic equipment will be analyzed for metals, SVOCs, PCBs, and TPH-Dx (total of six soil and three groundwater samples).  Samples from the five remaining boring locations and the three monitoring wells will be analyzed for SVOCs, TPH-Dx, and VOCs (total of 10 soil samples and five groundwater samples)
3. A total of two borings in RAU 3 targeting the area of the Former Oil Tank and Chemical Storage Shed.  These samples (four soil and two groundwater) will be analyzed for metals, SVOCs, TPH-Dx, and VOCs; and

4. Two borings in RAU 4 including one boring north of the former vehicle maintenance area within the Main Shipping Shed, and one at the location where NaOH had reportedly been released.  Samples from this area will be analyzed for metals, SVOCs, TPH-Dx, and VOCs near the former vehicle maintenance area (two soil and one groundwater), and metals at the NaOH release area (two soil and one groundwater).
· Samples of Opportunity: Due to the uncertainty of site conditions, additional samples may be collected based on observations made during the field sampling event in order to better assess environmental conditions at the site. Up to six additional subsurface borings may also be advanced depending on the results of the PID/ flame-ionization detector (FID) and other field screening conducted during drilling. For estimating purposes, it is assumed that up to two soil samples and one groundwater sample would be collected from each additional boring location (i.e., up to 12 soil and six groundwater samples). Depending on the findings obtained during investigation of other areas of the site, opportunity borings may be used to target areas of concern in RAU 4.  Decisions regarding the need and placement of these samples and/or borings will be made in consultation with the EPA TM as will selection of the analytical suite to be applied. 
3.4
Historic Preservation Act Considerations

This TBA will involve intrusive activities including drilling. In order to coordinate TBA activities with the National Historic Preservation Act, the EPA has contacted the Washington State Historic Preservation Officer (SHPO). The SHPO has indicated that given the location of the property, there is a potential to effect historic properties. In consideration of this information, the EPA is making arrangements for an archeologist/cultural artifact observer to be on site during the field event to review collected soil cores.  If artifacts or human remains are encountered, work will immediately stop on that location and the EPA TM will immediately be notified.
3.5
Sampling Methods Requirements (Element B2)

A general description of the sampling methods to be used during the Seaport Landing field sampling event is provided below. Detailed SOPs are provided in Appendix B.  Location data will be collected at each sample station using GPS technology.

In the event that the field conditions require adjustments to the methods identified in this SQAP, the PM will contact the TM for approval prior to deviating from this plan. The PM will document any changes to the SQAP in a Sample Plan Alteration Form (see Appendix C).
Table 3-2 lists the locations and rationale for collection of samples. Table 3-3 identifies both environmental and QC samples to be collected and analyzed for soil and water, respectively. Each type of QC sample is described in detail in Section 3.8 of this SQAP.
3.5.1
Geophysical Survey
In an attempt to identify USTs or other infrastructure that may interfere with sampling locations, interpreted potential sources of contamination, or preferential contaminant migration pathways (e.g., utility corridors and fill areas), a geophysical survey will be conducted.  The survey will be conducted using both electromagnetic and ground-penetrating radar equipment.  Should this work identify subsurface anomalies (i.e., potential UST[s]) on the site, additional steps will be taken to discern the size and orientation of any such items, such that investigatory borings can be safely advanced along the margins of the tank.  Given that geophysical survey work has already taken place in the areas immediately adjacent to the maintenance shop and guard shack, these efforts will target the area of the Fuel and Chemical Storage Building east of the maintenance shop, and the former Oil Tank and Chemical Storage Shed west of the storage building (see Figure 2-5)
3.5.2
Surface Soil/Sludge Sampling

Surface soil/sludge samples will be collected in accordance with the SOP in Appendix B.  Surface soil/sludge samples will be collected from 0 to 6 inches BGS using a dedicated stainless-steel or plastic spoon. Collected material will be placed in a dedicated stainless-steel or plastic bowl, thoroughly homogenized and placed into a prelabeled container.  The VOC aliquots will be removed using 5-gram Core-N-One™ samplers (or equivalent) prior to homogenization. The VOC aliquots will be frozen (</= -7 degrees Celsius) in the field to extend the holding time.

3.5.3
Subsurface Soil Sampling

Subsurface soil samples will be collected in accordance with the SOP in Appendix B.  Subsurface soil samples will be collected by a Geoprobe™ hydraulic direct-push sampling system.  All borings will be advanced as continuous cores in 4-foot sections.  Borings will be advanced to a maximum exploration depth of 12 feet below ground surface, or until groundwater is encountered, whichever is first.  As per information previously provided, groundwater is expected to be within 10 feet of the ground surface.  Small portions of soil collected from each boring interval will be placed in plastic bags for VOC headspace analysis using a PID and/or FID.  Up to two subsurface soil samples will be collected from each boring.

The samples will be collected in dedicated polyvinyl chloride sampling sleeves. The collected material will be transferred to dedicated stainless-steel bowls, thoroughly homogenized and placed into pre-labeled sample containers. The VOC aliquots will be removed from the sampling sleeve using 5-gram Core-N-One™ samplers (or equivalent) prior to homogenization. The VOC aliquots will be frozen (</= -7 degrees Celsius) in the field to extend the holding time.
3.5.4
Ground Water Sampling

Groundwater samples will be collected in accordance with the SOP in Appendix B from existing monitoring wells, and temporary wellpoints advanced by the geoprobe. Samples will be collected using dedicated Teflon-lined tubing and a peristaltic pump. The sampling pump or tubing intake will be set approximately 1 foot below the water table. The depth of the intake during sampling will be recorded. Water will be purged using low-flow techniques, with samples collected after groundwater monitoring parameters have stabilized. The purging pump rate will be set between 0.1 and 0.5 liters per minute, with a goal of limiting the sustained drawdown to a maximum of 4 inches. A decrease in water level greater than 4 inches is allowable as long as the water level stabilizes and remains stable or increases during the remainder of purging and sampling.  During this time, water quality parameters will be monitored, and sampling will commence once water quality parameters have stabilized to the tolerances outlined below over three consecutive readings spaced at 3 to 5-minute intervals: 
· ± 0.1 standard unit for pH;

· ± 3% for temperature and specific conductance;

· ± 10% for dissolved oxygen; and

· ± 10% for turbidity or less than 10 nephelometric turbidity units.

Samples will be pumped directly into pre-labeled sample containers and preserved as required upon sample collection completion; however VOC sample vials will be preserved prior to sample collection. Sample jars will be filled such that containers requiring a reduced flow rate from the purge rate are collected last (e.g., 40-milliliter vials will be filled last).

3.5.5
Decontamination Procedures

To the greatest extent possible, disposable and/or dedicated personal protective and sampling equipment will be used to avoid cross‑contamination.  When required, decontamination will be conducted in a central location, upwind, and away from suspected contaminant sources.  The following procedures are to be used for all nondedicated sampling equipment:
1. Steam cleaned using phosphate free detergent and high-pressure hot water, then placed on racks or saw horses at least 2 feet above the ground surface.

2. Rinse thoroughly with tap water.

3. Air dry the equipment completely. 
After these steps are concluded, equipment will be removed from the decontamination area.  If the equipment is not to be immediately re-used, it should be covered with plastic sheeting (inorganic sampling equipment) or wrapped in aluminum foil (organic sampling equipment) to prevent re-contamination. The area where the equipment is kept prior to re-use must be free of contaminants.
3.5.6
Investigation-Derived Waste

START field team members will make every effort to minimize the generation of investigation-derived waste (IDW) throughout the field effort. Attempts will be made to evaporate wastewater from decontamination operations onsite. Any wastewater that cannot be evaporated will be contained in 55-gallon drums. Additionally, borehole purge water will be contained in 55-gallon drums. All IDW drums will be labeled, and disposed of at a RCRA-approved disposal facility.  It is expected that three 55-gallon drums will be required to contain decontamination/ purge water.  One composited water sample will be collected from these drums for waste characterization purposes.  Any soil remaining after completion of sample collection will be placed back in the hole from which it had been collected.

Disposable personal protective clothing and sampling equipment generated during field activities will be rendered unusable by tearing (when appropriate), bagged in opaque plastic garbage bags, and disposed at a local municipal landfill. To the greatest extent possible, cardboard from sample boxes, other paper products, and used stainless-steel bowls and spoons will be recycled.
3.5.7
Global Positioning System

GPS units with data loggers will be used to identify the location coordinates of every sample collected, as well as to delineate the boundaries of the potential source areas. GPS coordinates will be provided in the final TBA report as an appendix. All GPS coordinates will be collected in decimal degrees to an accuracy of six decimal places utilizing the WGS84 datum. GPS coordinates along with date and time will be imported into Scribe within 14 days of field sampling completion.

3.5.8
Standard Operating Procedures

The START will utilize the following SOPs (see Appendix B) while performing field activities:
· Field Activity Logbook;
· Environmental Sample Handling, Packaging, and Shipping;
· Sampling Equipment Decontamination;
· Borehole Installation and Subsurface Soil Sampling Methods;
· Surface and Shallow Subsurface Soil Sampling;
· VOC – Soil and Sediment Sampling;
· Geologic Logging;
· Geoprobe ™ Operation;
· Measure Water Level and Well Depth;
· Evaluation of Existing Monitoring Wells; and

· Ground Water Well Sampling.

3.6
Sample Handling and Custody Requirements (Element B3)

This subsection describes sample identification and COC procedures that will be used for the Seaport Landing TBA field activities. The purpose of these procedures is to ensure that the quality of samples is maintained during collection, transportation, storage, and analysis. All COC requirements comply with E & E’s SOPs for sample handling and EPA Region 10 sample management/Scribe requirements. All sample control and COC procedures will follow the Final Contract Laboratory Program Guidance for Field Samplers (EPA 2014a).
Examples of sample documents used for custody purposes are provided in Appendix C and include the following:
· Sample identification numbers;
· Sample labels;
· Custody seals;
· COC records and traffic report records;
· Field logbooks;
· Sample collection forms;
· Analytical request forms; and

· Analytical records.
During the field effort, the site manager or delegate is responsible for maintaining an inventory of these sample documents. This inventory will be recorded in a cross-referenced matrix of the following:
· Sample location;
· Sample identification number;
· Analyses requested and request form number(s);
· COC record numbers;
· Bottle lot numbers; and

· Air bill numbers.
Brief descriptions of the major sample identification and documentation records and forms are provided below.

3.6.1
Sample Identification

All samples will be identified using the sample numbers assigned by the EPA RSCC. Each sample label will be affixed to the jar and covered with clear tape. A handwritten sample tracking record will be kept as each sample is collected. While in the field, samples will be tracked in the field log book. At the end of each day, sample information will be entered into Scribe. The following will be recorded into Scribe: location information, matrix, sample number, observations, sample depth, any field measurements/monitoring data, sample collection date/time, GPS coordinates, and final laboratory results. In addition to the EPA-assigned sample number, samples will be tracked with a sample code system designed to allow easy reference to the sample’s origin and type. The sample code key will not be provided to the laboratory. Table 3-4 summarizes sample coding for this project. The sample locational data must be imported into Scribe and a regenerated COC XML and XLS file must be provided to EPA RSCC/SMO Portal/Scribe.net within 14 days of the last shipment.

3.6.1.1
Sample Labels

To minimize handling of sample containers, labels will be completed before sample collection to the extent possible. In the field, the labels will be filled out completely using waterproof ink, then attached firmly to the sample containers and protected with clear tape. The sample labels will provide the following information: 
· Sample number, CLP and Region 10;
· Container ID code (“tag” number);
· Sample location number;
· Date and time of collection;
· Analysis required;
· CLP Case number and EPA Project code; and

· Preservation (when applicable).

Field identification will be sufficient to enable the information to be cross referenced with the project logbook. For COC purposes, all QA/QC samples will be subject to the same custodial procedures and documentation as site samples.
3.6.1.2
Custody Seals

Custody seals are preprinted gel-type seals that are designed to break into small pieces if the seals are disturbed. Sample shipping containers (e.g., coolers, drums, and cardboard boxes, as appropriate) will be sealed in as many places as necessary to ensure security. Seals will be signed and dated before use. Clear tape may be placed perpendicularly over the seals on the cooler seam to ensure that they are not broken accidentally during shipment. An internal custody seal also will be signed and placed over the taped-closed cooler interior “drum liner” bag that encloses all cooler contents. Upon receipt at the laboratory, the custodian will check (and certify by completing the package receipt log) that seals on shipping containers are intact.

3.6.1.3
Chain-of-Custody Records and Traffic Reports

For samples to be analyzed at the EPA MEL or at a CLP laboratory, the COC record, analyses required forms, and/or analytical traffic report forms will be completed as described in the EPA’s (2014b) Final Contract Laboratory Program Guidance for Field Samplers and according to the EPA Region 10 DMP Scribe requirements (EPA 2014b). The EPA’s Scribe software, developed by the EPA’s Environmental Response Team, will be used to electronically enter information. Scribe will be used to manage all data generated for the project by capturing location information, matrix, sample numbers, field observations, sample depth, any field measurements/ monitoring data, sample collection date/time, GPS coordinates, and final laboratory results. Scribe will also be used to generate COC records and traffic report forms.
The laboratory COC records, analyses required forms, and analytical traffic reports will be completed by the field technician designated by the site manager as responsible for sample shipment to the appropriate laboratory. Copies of these documents will be in XML format and uploaded to the CLP SMO portal on each day of shipment. The project file is also published to Scribe.net daily. The COC XML and Region 10 Custom Data View XLS will also be sent to the RSCC on each day of shipment. Information specified on the COC record will contain the same level of detail found in the site logbook, except that the on-site measurement data will not be recorded. The custody record will include the following information:
· Name and company or organization of the person collecting the samples;

· Date samples were collected;

· Type of sampling conducted (composite or grab);

· Sample number (using those assigned by the EPA RSCC); 
· CLP case number and/or EPA project code,
· Location of sampling station (using the sample code system provided in Table 3-4);

· Number and type of containers shipped;

· Analyses requested; and

· Signature of the person relinquishing samples to the transporter, with the date and time of transfer noted, and signature of the designated sample custodian at the receiving facility.

If samples require rapid laboratory turnaround, the person completing the COC record will note these or similar constraints in the remarks section of the COC record.

The relinquishing individual will record all shipping data (e.g., air bill number, organization, date, and time) in Scribe for COC generation and this COC record will be transported with the samples to the laboratory and retained in the laboratory’s file. Original and duplicate COC records, together with the air bill or delivery note, constitute a complete custody record. It is the PM’s responsibility to ensure that all records are consistent and that they become part of the permanent job file.

3.6.2
Field Logbooks and Data Forms

Field logbooks (or daily logs) and data forms are necessary to document daily activities and observations. All data and observations are hand documented in a field logbook. Documentation will be sufficient to enable participants to reconstruct events that occurred during the project accurately and objectively at a later time. All daily logs will be kept in a bound notebook containing numbered pages. All entries will be made in waterproof ink, dated, and signed. No pages will be removed for any reason.

Minimum logbook content requirements are described in the E & E SOP entitled Field Activity Logbooks (see Appendix B). If corrections are necessary, they will be made by drawing a single line through the original entry (so that the original entry is legible) and writing the corrected entry alongside. The correction will be initialed and dated. Corrected errors may require a footnote explaining the correction.

3.6.3
Photographs

Photographs will be taken as directed by the PM or site manager. Documentation of a photograph is crucial to its validity as a representation of an existing situation. The following information will be noted in the project task log concerning photographs:
· Date, time, and location where photograph was taken;

· Photographer (initials);

· Weather conditions;

· Description of photograph taken;
· Reasons why photograph was taken;

· Sequential number of the photograph;

· Camera lens system used; and

· Direction photograph was taken.

3.6.4
Custody Procedures

The primary objective of COC procedures is to provide an accurate written or computerized record that can be used to trace the possession and handling of a sample from collection to completion of all required analyses. A sample is in custody when it is:
· In someone’s physical possession;
· In someone’s view;
· Locked up; or

· Kept in a secured area that is restricted to authorized personnel.

3.6.4.1
Field Custody Procedures

The following guidance will be used to ensure proper control of samples while in the field:
· As few people as possible will handle the samples;
· Coolers or boxes containing cleaned bottles will be sealed with a custody tape seal during transport to the field or while in storage before use. Sample bottles from unsealed coolers or boxes that appear to have been tampered with will not be used;
· The sample collector will be responsible for the care and custody of collected samples until they are transferred to another person or dispatched properly under COC rules;
· The sample collector will record sample data in the field logbook; and
· The PM will determine whether proper custody procedures were followed during the fieldwork and if additional samples are required.

When transferring custody (i.e., releasing samples to a shipping agent), the following will apply:
· The coolers in which the samples are packed will be sealed and accompanied by the original COC record. When transferring samples, the individuals relinquishing and receiving them must sign, date, and note the time on the COC record. This record will document sample custody transfer;
· Samples will be dispatched to the laboratory for analysis with separate COC records accompanying each cooler. The COC records will be signed by the relinquishing individual, and the method of shipment, name of courier, and other pertinent information will be entered on the COC record before placement in the shipping container. Shipping containers will be sealed with custody seals for shipment to the laboratory; 
· Each cooler shipped will be accompanied by COC records identifying their contents. The original COC records will be placed in a zip-locking bag and placed inside the cooler. Copies of the COC records will be maintained by the PM; and
· If sent by common carrier, a bill of lading will be used. Freight bills and bills of lading will be retained as part of the permanent documentation file. Each cooler and associated COC record will have a separate tracking number assigned.
3.6.4.2
Laboratory Custody Procedures

A designated sample custodian at the laboratory will accept custody of the shipped samples from the carrier and enter preliminary information about the package into a package or sample receipt log, including the initials of the person delivering the package and the status of the custody seals on the coolers (i.e., broken versus unbroken). The custodian responsible for sample log-in will follow the laboratory’s SOP for opening the package, checking the contents, and verifying that the information on the COC record agrees with samples received. The START-IV subcontracted commercial laboratory will follow its internal COC procedures as stated in the laboratory QA manual.  The laboratory will check the temperature blank inside the cooler and document it in the sample log-in form. Should the temperature be greater than what is required by the Statement of Work (SOW) or the method, the sample custodian will inform the region and follow the course of actions stipulated in the SOW or specified by the regional QAO.
3.7
Analytical Methods Requirement (Element B4)

This subsection describes the analytical strategy (Subsection 3.7.1) and the analytical methods (Subsection 3.7.2).

3.7.1
Analytical Strategy

Analyses of samples collected during the TBA are expected to be performed by MEL (or alternative CLP laboratory designated by the EPA) will perform all requested.  The analyses to be applied to samples sent to the laboratory are listed in Table 3-3. These analyses were selected based on the probable hazardous substances used or potentially released to the environment, given the known or suspected site usage.

3.7.2
Analytical Methods

Samples designated for off-site analytical laboratory analyses will be submitted to MEL, or an alternative laboratory designated by the EPA, and the START subcontracted commercial laboratory. MEL laboratory analysis and MEL QA chemist data validation for samples submitted to MEL will take place in an eight-week turnaround time period. CLP laboratory analyses will take place within the standard three-week turnaround time period. EPA QA chemist’s validation of CLP laboratory data will take place within the standard three-week turnaround time period. Electronic data results from the MEL and/or CLP laboratories will be delivered to the EPA and E & E upon completion of each sample delivery group. EDD results from the MEL and/or CLP laboratories will be delivered to the EPA and E & E upon project completion. All MEL and CLP data will be reported electronically in the Region 10 Universal Superset EDD Format as defined in the EPA Region 10 DMP (EPA 2014a).  The START-IV subcontracted laboratory analyses (if necessary) will take place within the standard three-week turnaround time period, with validation by a START chemist for these analyses taking place within the standard three-week turnaround time period. Hard copy and electronic data results from the subcontracted commercial laboratory will be delivered to the START-IV upon completion of each sample delivery group. Table 3-3 summarizes the laboratory instrumentation and methods to be used for this TBA.

All instruments and equipment used during field and fixed laboratory sample analyses will be operated, calibrated, and maintained according to the manufacturer’s guidelines and recommendations, as well as criteria set forth in the applicable analytical methodology references.

In cases where laboratory results exceed QC acceptance criteria, reextraction and/or reanalysis will occur as indicated in the applicable analytical method. Commercial laboratory results (preliminary data) will be available within one week of sample receipt. The respective laboratory analysts will be responsible for ensuring that appropriate sample analysis procedures are followed and for taking appropriate actions to ensure deficiency correction. A copy of the SOW for the commercial laboratory analyses, including copies of the applicable analytical SOPs, will be provided to the EPA prior to sample collection.
3.8
Quality Control Requirements (Element B5)

QC samples have been designated to determine the representativeness of the environmental samples, the precision of sample collection and handling procedures, the thoroughness of the field decontamination procedures, and the accuracy of the laboratory analysis. Table 3-3 identifies laboratory QC samples (i.e., matrix spike/matrix spike duplicate [MS/MSD] samples) that will be collected. Subsection 5.2 provides procedures used to reconcile analytical data with project data assessment parameters.

3.8.1
Field Quality Control

The types of field QC samples that will be collected include temperature blanks, rinsate blanks, and trip blanks.

3.8.1.1
Temperature Blanks

One temperature blank consisting of a plastic vial of tap water will be included in each cooler shipped to the CLP analytical laboratories. Temperature blanks allow the laboratories to obtain a representative measurement of the temperature of samples enclosed in a cooler without disturbing the actual samples. The analytical laboratory will only measure the temperature of the blank. The temperature blank will not be analyzed for hazardous substances, will not be given a sample number, and will not be listed on the COC form. The temperature blank will be clearly labeled: TEMP BLANK. Temperature blanks are not required for shipments to EPA Region 10 MEL since MEL staff measure the temperature of every cooler using a probe and/or calibrated infra-red gun for each sample.
3.8.1.2
Rinsate Blanks

Rinsate blanks (equipment decontamination rinsates) are used to assess the adequacy of practices for preventing cross-contamination between sampling locations and samples. Rinsate samples will be collected daily for sampling equipment used repetitively to collect environmental samples and for nondedicated sampling equipment (i.e., Geoprobe ™ equipment). At least one equipment rinsate blank will be analyzed for each group of 20 samples of a similar matrix type and type of equipment. The equipment decontamination rinsates are handled and analyzed in the same manner as all environmental samples. For this TBA, it is expected that a total of four rinsate blanks will be collected.
3.8.1.3
Trip Blanks

Trip blanks are used to assess the contamination attributable to shipping and field handling procedures (e.g., diffusion of volatile organics through the septum during shipment and storage). These blanks will be prepared in the field prior to the collection of VOC aliquots using a sample container and deionized water. One trip blank will be placed in each cooler used for VOC analysis. For this TBA, it is expected that a total of three trip blanks will be collected.
3.8.2
Laboratory Quality Control

The analytical laboratory uses a series of QC samples specified in each standard analytical method and laboratory SOP to assess laboratory performance. Analyses of laboratory QC samples are performed for samples of similar matrix type and concentration and for each sample batch. The types of laboratory QC samples are MS/MSDs, laboratory duplicates, laboratory control standards, method blanks, and surrogates.

3.8.2.1
Matrix Spike/Matrix Spike Duplicate

MS/MSD samples are used to assess sample matrix interference and analytical errors, as well as to measure the accuracy and precision of analysis. For MS or MSD samples, known concentrations of analytes are added to the environmental samples; the samples are then processed through the entire analytical procedure and the recovery of the analytes is calculated. Results are expressed as percent recovery of the known or spiked amount for MS samples and the RPD for MS/MSD samples.

Because MS/MSD samples measure the matrix interference of a specific matrix, samples designated for analysis as MS/MSD are project specific. The laboratory may not substitute a sample from another project to act as the QC sample for the analytical batch containing samples from this project. The MS/MSD samples will be analyzed for the same parameters as the associated field samples in the same QC analytical batch.

3.8.2.2
Laboratory Control Samples

LCSs are used to monitor the laboratory’s day-to-day performance of routine analytical methods, independent of matrix effects. The LCSs are prepared by spiking reagent water with standard solutions prepared independently of those used in establishing instrument calibration. The LCSs are extracted and analyzed with each batch of samples. Results are compared on a per-batch basis and used to evaluate laboratory performance for accuracy. LCSs may also be used to identify any background contamination of the analytical system that may lead to the reporting of elevated concentrations or false-positive measurements.
3.8.2.3
Laboratory Duplicates

Laboratory duplicates are used to determine the precision of the analytical system. Laboratory duplicates are two portions of a single homogenous sample analyzed for the same parameter. Laboratory duplicates are typically prepared and analyzed when the analytical method does not require MS/MSD pairs. For example, samples undergoing metals or other inorganic analyses require an MS and a laboratory duplicate but not an MSD.

3.8.2.4
Method Blanks

Method blanks are used to check for laboratory contamination and instrument bias. Laboratory method blanks are analyzed at a minimum frequency of %, or one per analytical batch for all chemical parameter groups. Blank samples are analyzed for the same parameters as the associated field samples. Concentrations of analytes detected in the method blanks are not subtracted from the concentrations detected in the samples.

QC criteria require that minimum contamination be detected in the blank(s). If an analyte is detected, the following actions are taken:

· If an analyte is found only in the method blank, but not in the batch samples, no further corrective action is necessary. Steps should be taken to find/reduce/eliminate the source of this contamination in the method blank.

· If an analyte is found in the method blank at a concentration that exceeds the criterion and in some/all of the other batch samples, the method blank and any samples containing the same contaminant should be reanalyzed (within the holding times).

· If contamination remains at concentrations that exceed the criteria, the contaminated samples, a new method blank, and batch-specific QC samples should be re-prepared and reanalyzed (within holding times).

3.8.2.5
Surrogate Spikes

Surrogate spikes are used to evaluate the accuracy of an analytical instrument. Surrogate compounds are not expected to be found in environmental samples; however, they are chemically similar to several compounds analyzed by the applicable organic methods and behave similarly in extracting solvents. Samples are spiked with compounds consistent with the requirements described in the analytical methods and in the laboratory SOP. Because sample characteristics affect the percent of recovery of the surrogate compounds, the percent recovery is a measure of the accuracy of the overall analytical method on each individual sample.

3.8.3
Standard Solutions

A critical element in the generation of quality data is the purity/quality and traceability of the standard solutions and reagents used in the analytical operation. To ensure the highest purity possible, all primary reference standards and standard solutions for use in the field and laboratory are obtained from the National Bureau of Standards, the EPA repository, or another reliable commercial source. The laboratory maintains a written record of the supplier, lot number, purity or concentration, receipt/preparation date, preparer’s name, method of preparation, expiration date, and all other pertinent information for all standards, standard solutions, and individual standard preparation logs.

Standard solutions are validated prior to use. Validation procedures range from a check for chromatographic purity to verification of the concentration of the standard solution using another standard solution prepared at a difference time or obtained from a different source. Stock and working standard solutions are checked regularly for signs of deterioration, such as discoloration, formation of precipitates, or change of concentration. Care is exercised in the proper storage and handling of standard solutions and all containers are labeled as to compound, concentration, solvent, expiration date, and preparation data (initials of preparer and date of preparation).

3.8.4
Laboratory Performance

The selected laboratory must ensure that all possible procedures for achieving minimum reporting limits are applied in accordance with the method and/or the SOW. These procedures include sample cleanup, increased aliquot size, and concentration of extracts. In addition, the CLP laboratory must report (as estimated) all detected compounds that have concentrations below the method reporting limit but above the method detection limit. If dilutions are necessary to bring individual target analytes within the calibration range, these analytes must be reported from the dilution, whereas the remaining analytes must be reported from the undiluted analytical run.

Laboratory requirements for compound identification are described within the analytical methods used, or this information is referenced to a general method that outlines procedures applicable to several methods. Laboratory SOPs must present procedures required to establish retention time windows (window width and location) for each target analyte for each chromatographic column employed in the analysis.

Laboratory requirements for compound confirmation are also presented within the analytical methods employed. For gas chromatography/mass spectrometry methods, compound confirmation is obtained from the mass spectrum following specified procedures included within the methods, and no additional measures are needed. 
3.8.5
Laboratory Corrective Action

The selected methods and QC requirements provided in this section are sufficient to meet the project DQOs. While a best effort will be made to achieve the project DQOs, there may be cases in which it is not possible to meet the specified goals. Any significant limitation in data quality caused by analyses that fail to meet the data quality indicators specified in this SQAP will be identified and brought to the attention of the E & E PM within 72 hours after discovering the limitation.
The laboratory will follow requirements for occurrences of noncompliance as stated in the QA Manual/Plan, the applicable CLP SOW, and/or the applicable analytical method. Examples of noncompliance include poor analysis replication, poor spike recovery, instrument calibration problems, and blank contamination. Examples of corrective actions include, but are not limited to, the following:
· Reanalysis;
· Recalculation;
· Instrument recalibration;
· Preparation of new standards/blanks;
· Re-extraction/digestion;
· Dilution;
· Application of another analysis method; and/or

· Additional training of analysts.

Incidents of noncompliance are documented so that corrective action may be taken to set the system back in control. The following information constitutes a corrective action report, which must be approved and signed by the laboratory director and the laboratory QA manager or as required by the SOW:
· Where the noncompliance occurred;
· When the incident occurred and was corrected;
· Who discovered the noncompliance;
· Who verified the incident;
· Who corrected the problem; and

· Who verified the correction.
3.9
Instrument/Equipment Maintenance and Calibration

3.9.1
Instrument/Equipment Testing, Inspection, and Maintenance (Element B6)

Guidelines for preventative maintenance of instrument and equipment have been established by the manufacturers. Preventive maintenance will be implemented according to a schedule based on the type of stability of the instruments and equipment, required accuracy, intended use, and environmental factors. Preventive maintenance minimizes downtime and ensures the accuracy, precision, sensitivity, and traceability of data collected while using the instruments and equipment. Maintenance will be conducted by trained technicians, using service manuals or through service agreements with qualified maintenance contractors. Instruments and equipment that are determined to be out of calibration or malfunctioning will be removed from operation until they have been recalibrated or repaired. In addition, backup for instruments/equipment and critical spare parts will be maintained to quickly correct malfunctions.
3.9.2
Instrument/Equipment Calibration and Frequency (Element B7)

The field equipment to be used during this project includes a Trimble GeoXH (or equivalent) GPS unit, and a FID or PID. Testing, inspection, and maintenance of these instruments will be performed in accordance with the manufacturer’s recommendations and/or the SOPs. Spare parts for the field equipment will be available from the manufacturer generally within 24 hours.
All field instruments and equipment used for analysis will be serviced and maintained only by qualified personnel. All instruments will be maintained by senior staff and/or electronics technicians. All repairs, adjustments, and calibrations will be documented in an appropriate logbook or data sheet that will be kept on file. The instrument maintenance logbooks will clearly document the date, the description of the problems, the corrective action taken, the result, and who performed the work.
3.9.3
Laboratory Instrument Maintenance and Calibration

The procedures for maintenance and calibration used by the analytical laboratories are included in their laboratory QA plans and analytical methods. All calibration standards must be traceable to the National Institute of Standards and Technology or other primary standards. Methods and intervals of calibration will be based on the type of equipment, stability characteristics, required accuracy, intended use, and environmental conditions.
Analytical balances are calibrated annually according to the manufacturer’s instructions and have a calibration check before each use by laboratory personnel. Balance calibration is documented in appropriate hard-bound logbooks with pre-numbered pages.
All refrigerators are monitored for proper temperature by measuring and recording internal temperatures on a daily basis. At a minimum, thermometers used for these measurements are calibrated annually, according to the manufacturer’s instructions.
The project laboratory maintains an appropriate water supply system that is capable of furnishing American Society for Testing and Materials International Type II polished water to the various analytical areas.
3.9.4
Calibration and Maintenance Records

Calibration and maintenance schedules and records will be maintained for laboratory instruments and E & E-owned field equipment. Both equipment and equipment records will be located in a controlled-access facility when not in use. This is done to minimize equipment damage, theft, tampering that may jeopardize either field or laboratory measurements, and, ultimately, data quality.
3.10
Inspection/Acceptance of Supplies and Consumables (Element B8)

This information is covered by the SOPs, the START QAPP, and the START-IV Quality Management Plan, Superfund Technical Assessment and Response Team (E & E 2013b). Standards contained in these documents will be used to ensure the validity of data generated by E & E for this project. Sample jars are pre-cleaned by the manufacturer; certification documenting this is enclosed with each box of jars. The START will include this documentation as part of the site file. Non-dedicated equipment is demonstrated to be uncontaminated by the use of rinsate blanks.
3.11
Data Acquisition Requirements/Non-Direct Measurements (Element B9)

During this environmental data acquisition activity, data may be obtained from nondirect measurement sources, such as computer printouts and literature sources. The source of these data will be recorded, and the quality of the data will be assessed to determine if the data are consistent with project objectives and appropriate for supporting a specific decision. Usability or limitations of data, such as representativeness, bias, and precision, will be discussed, and any uncertainty will be assessed prior to the inclusion of data in the decision making process.
3.12
Data Management (Element B10)

This document is meant to be combined with information presented in E & E’s QAPP and QMP for Region 10 START. Copies of the START QAPP and QMP are available in E & E’s Seattle office.  Standards contained in these documents will be used to ensure the validity of data generated by E & E for this project. Data validation will be performed as listed in Subsection 4.1.2. Electronic data will be archived by TDD and in accordance with a DMP (see Appendix D) which outlines where the various data streams generated as a component of this TBA (e.g., photographs, field screening data, analytical data, and locational data) will be stored and/or transferred to the EPA. Additionally, all locational, field collection/sampling, shipment, custody, monitoring, and laboratory/field analytical data will be included in the project’s Scribe file and will be sent to the RSCC and will be published to Scribe.net within two weeks of the conclusion of the field event. E & E will provide a CD containing the Scribe .bac file, monitoring data, analytical data, and geographic information system products as well as supporting data as documented in the EPA Region 10 DMP to the EPA TM when the project is completed. 
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Assessment/Oversight

4.1
Assessment and Response Actions (Elements C1 and C2)

The EPA QA manager (or designee) may conduct an audit of the field activities for this project.  The auditor will have the authority to issue a stop work order upon finding a significant condition that would adversely affect the quality and usability of the data. The EPA TM will be responsible for initiating and implementing response actions associated with findings identified during the site audit. The actions taken may also involve the EPA Project Officer, Contracting Officer, and/or QA Officer. Once the response actions have been implemented, the EPA QAM (or designee) may perform a follow-up audit to verify and document that the response actions were implemented effectively. In-house audits performed by START may be conducted in accordance with E & E’s START Quality Management Plan. No audits are planned for the Seaport Landing TBA.

4.1.1
Independent Technical Review

Independent technical reviews will be performed on all deliverable documents, including this SQAP and the draft and final Seaport Landing TBA reports. These reviews will be conducted by experienced and qualified personnel to ensure the quality and integrity of tasks and products by allowing the work and/or deliverables to undergo objective, critical scrutiny.
4.1.2
Data Quality Assessments

Data quality assessments will be prepared by E & E to document the overall quality of data collected in terms of the established quality criteria/indicators. The data assessment parameters calculated from the results of the field measurements and laboratory analyses will be reviewed to ensure that all data used in subsequent evaluations are scientifically valid, of known and documented quality, and, where appropriate, legally defensible. In addition, the performance of the overall measurement system will be evaluated in terms of the completeness of the project plans, effectiveness of field measurement and data collection procedures, and relevance of laboratory analytical methods used to generate data as planned. Finally, the goal of the data quality assessment will be to present the findings in terms of data usability.
The major components of a data quality assessment, which are provided in the following list, show the logical progression of the assessment leading to a determination of data usability:
· Summary of the problems, data generation trends, general conditions of the data, and reasons for data qualification as presented in the laboratory data narrative;
· Evaluation of QC samples, such as field blanks, trip blanks, equipment rinsates, field replicates, and LCSs to assess the quality of the field activities and laboratory procedures;
· Assessment of the quality of data measured and generated in terms of accuracy, precision, and completeness; and 
· Summary of data usability. Sample results for each analytical method are qualified as acceptable, rejected, or below the Contract Required Quantitation Limit.

4.2
Nonconformance and Corrective Action

The project plans, supplementary procedures, SOPs, and training establish the baseline for assessing the quality system. Management and technical staff will follow these plans and procedures during the course of any project activity. However, on occasion, nonconformances do occur. Each nonconformance will be documented by project personnel observing the nonconformance. Examples of nonconforming work include the following:
· Errors made in following work instruction or improper work instruction;

· Unforeseen or unplanned circumstances that result in services that do not meet quality/contractual/technical requirements;

· Unapproved or unwarranted deviations from established procedures;

· Nonvalidated or nonverified computer programs;

· Missing or deficient sample COC documentation; and

· Data that fall outside of established DQO criteria.

Results of QA reviews and audits typically identify the requirement for a corrective action. The QAO is responsible for reviewing all audit and nonconformance reports to determine areas of poor quality or failure to adhere to established procedures. Nonconformances will be formally reported by the QAO for the PM. The PM is responsible for evaluating all reported nonconformances, determining the root causes, conferring with the QAO regarding the steps to be taken for correction, and executing the corrective action as developed and scheduled. Corrective action measures will be selected to prevent or reduce the likelihood of future occurrences and to address the root causes to the extent identifiable. Selected measures will be appropriate to the seriousness of the nonconformance and will be realistic in terms of the resources required for their implementation.
In summary, corrective action involves the following steps:

· Discovery of nonconformances;
· Identification of the responsible party;
· Determination of root causes;
· Development of a plan and schedule for corrective/preventive action;
· Review of the corrective action taken; and

· Confirmation that the desired results were produced.

Upon completion of the corrective action, the QAO will evaluate the adequacy and completeness of the action taken. If the action is found to be inadequate, the QAO and PM will confer to resolve the problem and determine any further actions needed. Implementation of any further action will be scheduled by the PM. The QAO will issue a suspend or stop work notice with the concurrence of the PM and the EPA in cases where significant problems continue to occur or a critical situation requires work to prevent further discrepancies, loss of data, or other problems. When the corrective action is found to be adequate, the QAO will notify the PM of the completion of the audit.
The QAO maintains a log of nonconformances in order to tack their disposition until correction and for trend analysis, if necessary. All documentation associated with a nonconformance is entered into the project files and QA administrative files.
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Data Validation and Usability
5.1
Data Review, Validation, and Verification (Elements D1 and D2)

The data validation review of data packages will include an evaluation of the information provided on the analytical data sheets and required support documentation for all sample analyses; the supporting sample collection documentation, including COC forms; and documentation of field instrument calibration, sample results, and/or performance checks (if required by the method). The QA review also will examine adherence to the procedures as described in the cited SOPs and the specified analytical methods in the SQAP.

5.1.1
Data Reduction

Data reduction includes all processes that change the numerical value of the raw data. All fixed-laboratory data reduction will be performed in accordance with the appropriate methodology and will be presented as sample results.
5.1.2
Data Validation

Analytical data generated through the CLP contract will be validated in a three-week turnaround time by an EPA Region 10 QA chemist. Data generated by the MEL will be reviewed and qualifiers will be applied by staff at the MEL, equivalent to a Stage 4 Validation Manual (S4VM) validation (EPA 2009). CLP data is reported with electronic validation automatically via EXES – inorganic and organic are validated electronically using Stage 3 Validation Electronic. The EPA QA group then performs additional Stage 4 Validation Electronic and Manual (S4VEM) on all CLP data (EPA 2009). Validation of data generated by subcontracted laboratories will be performed by E & E, and data will receive 100% Stage 2B validation (S2BVEM) as well as a 10% S4VEM. All data validations will be performed in accordance with the QA/QC requirements specified in the SQAP, the technical specifications of the analytical methods, laboratory SOPs (for non-CLP methods), and the following documents:

· USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Superfund Data Review (EPA 2016a); and

· USEPA Contract Laboratory Program National Functional Guidelines for Superfund Organic Methods Data Review (EPA 2016b).

The QC parameters of interest for the EPA organic and inorganic methods that will be used on TBA samples are presented in these documents. When applicable, QC criteria listed in the applicable analytical methods and/or the SOW will be used for validation. Sample qualifications based on field blank results (when collected) will be applied in the same manner as qualifications based on laboratory method blank results.

Validation deliverables will include a QA memo discussing QA conformance and deviation issues that may have affected the quality of the data. Data usability, bases of application of qualifiers, and percentage of qualified data will also be discussed in the TBA report. The analysis data sheets (Form I or equivalent) with the applied validation qualifiers will also be a part of the validation deliverables. MEL staff performs verification of data generated at the EPA laboratory equivalent to S4VM. Data qualifiers will be determined by the EPA QA staff for CLP-generated data during S4VEM. Where more than one result was reported for a single sample and compound by the CLP laboratory, EPA QA will identify the appropriate result for use and R-qualify (reject) in the final validation qualifier column all other reported results (e.g., dilution and re-extraction) for that single sample/compound. The following qualifiers shall be used in data validation:

	· 
	U =
	The material was analyzed for but was not detected. The associated numerical value is the sample quantitation limit.

	· 
	J =
	The associated numerical value is an estimated quantity because the reported concentrations were less than the sample quantitation limits or because QC criteria limits were not met.

	· 
	UJ =
	The material was analyzed for but was not detected. The reported detection limit is estimated because QC criteria were not met.

	· 
	R =
	The sample results are rejected (analyte may or may not be present) due to gross deficiencies in quality control criteria. Any reported value is unusable. Resampling and/or reanalysis is necessary for verification.

	· 
	Q =
	Detected concentration is below the method reporting limit/Contract Required Quantitation Limit, but is above the method quantitation limit.


5.2
Reconciliation with Data Quality Objectives (Element D3)

The DQI targets for this project are discussed in Subsection 2.5 of this SQAP. The data validation will be used as a tool to determine if these targets were met. In addition, using the compiled data, E & E and the TM will determine the variability and soundness of the data and the data gaps that will need to be filled to meet the objectives of the project.

Once the data results are compiled, the EPA TM and/or the EPA QAO will review the sample results to determine if they fall within the acceptance limits as defined in this SQAP. Completeness also will be evaluated to determine if the completeness goal for this project has been met. If DQIs do not meet the project’s requirements as outlined in this SQAP, the data may be discarded and resampling and reanalysis may be performed. The TM will attempt to determine the cause of the failure (if possible) and make the decision to discard the data and resample. If the failure is tied to the analysis, calibration and maintenance techniques will be reassessed, as identified by the appropriate laboratory personnel. If the failure is associated with the sample collection and resampling is required, the collection techniques will be reevaluated as identified by the START-IV PM.
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