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A4  BACKGROUND AND PROBLEM DEFINITION 

This addendum to the Terminal 117 (T-117) Early Action Area (EAA) Quality 
Assurance Project Plan (QAPP; Windward et al. 2003) provides guidance to field 
and laboratory personnel for the acquisition and analysis of soil samples to be 
collected from areas of City of Seattle rights-of-way (ROWs) and residential 
yards outside the Adjacent Streets portion of the T-117 EAA non-time-critical 
removal area (NTCRA) boundary.   

The City of Seattle (City) and the Port of Seattle (Port) are currently performing 
an NTCRA at the T-117 EAA under the authority of the Administrative 
Settlement Agreement and Order on Consent (ASAOC) for the T-117 EAA 
pursuant to the Comprehensive Environmental Response, Compensation and 
Liability Act of 1980 (CERCLA) (USEPA 2005a).  The City is the lead in 
performing tasks that address the Adjacent Streets portion of the NTCRA EAA 
(USEPA 2005a).  This investigation includes locations within and immediately 
adjacent to the Adjacent Streets, and thus is being performed by the City in 
cooperation with the US Environmental Protection Agency (EPA).   

The purpose of this investigation is to determine whether areas along South 
Cloverdale Street, 16th Avenue South, and South Donovan Street should be 
included in the EAA removal boundary.  The results of this investigation may be 
incorporated into a revision of the 2008 Engineering Evaluation/Cost Analysis 
(EE/CA) (Windward et al. 2008a) or used during design to address the presence 
of polychlorinated biphenyls (PCBs) beyond the current EAA boundary.  The 
objectives of this work are as follows: 

 Determine the vertical extent of the T-117 EAA PCB remedial boundary 
within northern and southern planting strips along South Cloverdale 
Street where PCB cleanup level exceedances are known to exist  in surface 
soil 

 Conduct sampling in residential yards along the north side of South 
Cloverdale Street and the south side of Dallas Avenue South between 14th 
and 16th Avenue South to determine whether residential soils contain 
PCBs above the cleanup level (CUL) 

 Confirm that PCB concentrations along portions of the eastern and 
western margins of 16th Avenue South and along the base of the hill on 
the lower part (westbound lane) of South Donovan Street are below the 
CUL 

 Evaluate the southern extent of the current EAA boundary near the 
intersection of 16th Avenue South and South Cloverdale Street. 
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The scope of this additional work consists of analysis of archived discrete 
samples collected in 2008, collection and analysis of new discrete samples, and 
sampling and analysis of portions of residential yards and right-of-way areas 
adjacent to streets using a multi-increment sampling (MIS) methodology.  The 
program described herein is based on the working assumption that a final soil 
CUL for PCBs will be set at 1 milligram per kilogram (mg/kg)  or part per 
million (ppm).   

EPA will be conducting analysis of polychlorinated dibenzo-p-dioxins and 
polychlorinated dibenzofurans (referred to as PCDDs/PCDFs, or 
dioxins/furans) on the samples collected as part of this QAPP.  Details, including 
sample handling and analysis associated with this effort will be provided in a 
separate QAPP generated by EPA. 

This T-117 QAPP addendum addresses details that are specific to this PCB 
boundary refinement soil investigation.  The T-117 QAPP (Windward et al. 2003) 
and the Investigation of Potential PCDD/PCDF Contamination in Soil City Street 
Rights-of-Way and Residential Yards QAPP (Streets and Yards QAPP; Integral 2008) 
are referenced, as appropriate, for details that remain unchanged from previous 
investigations. 

A4.1  Background  
Background information about the site can be found in the 2008 draft EE/CA 
(Windward et al. 2008a) and the Streets and Yards QAPP (Integral 2008).  

A4.2  Problem definition 
This QAPP Addendum has been prepared to describe additional sampling and 
analysis efforts to be undertaken to refine the delineation of PCB exceedances for 
the purposes of soil removal.   

Sampling conducted in 2008 in adjacent streets and yards resulted in the 
detection of PCBs above the CUL in soil in certain locations along South 
Cloverdale Street.  This led to the determination that data gaps exist as well on 
16th Avenue South and South Donovan Street with respect to possible PCB 
exceedances in those areas.  In addition, EPA has directed the City to use 
multi-increment sampling techniques for residential properties and rights-of-
way in this investigation.  Summaries of the existing data and identified data 
gaps in these areas are included with the discussion of sampling design in 
Section B1.  
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A5  ORGANIZATION AND SCHEDULE 

This section presents the organizational structure and schedule for activities 
associated with this investigation.   

A5.1  Task organization 
Integral is performing this investigation on behalf of the City, in coordination 
with the Port and EPA.  The organizational structure and associated contact 
information for this investigation is presented below.   

A5.1.1 Regulatory agency management 

EPA Project Manager—Piper Peterson Lee from EPA is the remedial project 
manager with responsibility for overseeing the implementation of the T-117 
NTCRA.  All submittals associated with this investigation will be delivered to the 
EPA remedial project manager.  

EPA QA Manager—Ginna Grepo-Grove is the EPA QA Manager. 

A5.1.2 City and Port management 

City Project Manager—Tom Meyer is the City’s program manager and primary 
City point of contact for the T-117 NTCRA and for this investigation.  Mr. Meyer 
will coordinate with Mr. Roy Kuroiwa, who is the program manager on behalf of 
the Port and the designated lead project coordinator for the T-117 NTCRA.  

A5.1.3 Integral project personnel 

Project Manager—Nick Varnum is Integral’s project manager.  Mr. Varnum will 
have responsibility for the overall implementation of the investigation. His 
duties include planning and coordinating the investigation, and overseeing and 
reviewing all project deliverables for completeness, accuracy, and quality.  In the 
event that changes due to field conditions are needed, Mr. Varnum will ensure 
that proposed changes are coordinated with the City’s project manager. 

Project QA Coordinator—Kim Magruder Carlton is the QA coordinator.  She is 
responsible for providing overall direction to the testing laboratory.  She will also 
work closely with the laboratory project and QA managers to ensure that the 
objectives of the QAPP are met.  Ms. Magruder Carlton is responsible for 
ensuring that laboratory method development (if needed) is satisfactorily 
completed prior to the analysis of samples, coordinating with the testing 
laboratory and tracking the laboratory’s progress, verifying that the laboratory 
has implemented the requirements of this QAPP, addressing QA issues related 
to sample analyses, ensuring that laboratory capacity is sufficient to undertake 
the required analyses in a timely manner, and addressing scheduling issues 
related to sample analyses.  She is the primary point of contact for the Data 
Validation and Verification Specialist. 
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Task Manager/Field Coordinator—Susan FitzGerald is the task manager and 
field coordinator for the investigation.  Ms. FitzGerald will be responsible for all 
aspects of sampling, including coordinating production of this QAPP, field 
sampling preparation, and contracting and overseeing the drilling subcontractor.  
She is also responsible for ensuring that appropriate sampling, quality assurance, 
and documentation procedures are used.   

MIS Specialist—Ms. FitzGerald will be assisted with MIS sampling by William 
Cutler.  Mr. Cutler will be available to consult on establishing random sampling 
grids, sample collection and MIS subsample collection.   

Project Data Manager—Gerald Palushock is the project data manager.  Mr. 
Palushock will have primary responsibility for data management and database 
maintenance.  Mr. Palushock will work with the field crew to ensure field data 
entries are correct and complete, and with the QA coordinator to ensure that the 
data are delivered in the correct format for entry into the Integral project 
database, and to ensure correct and efficient entry of data qualifiers.  Mr. 
Palushock will also be responsible for taking all necessary measures to develop 
and maintain the integrity and completeness of the database, and for providing 
various data summaries to data users for interpretation and importing into the 
T-117 EE/CA database. 

A5.1.4 Integral project subcontractors 

Major services subcontracted through Integral for this investigation include the 
laboratory analyses, data validation, and subsurface drilling. 

Columbia Analytical Services, Inc.  

The following responsibilities apply to the project managers and QA managers at 
Columbia Analytical Services, Inc. (CAS): 

Laboratory Project Manager—The laboratory project manager is Greg Salata at 
CAS.  He is responsible for ensuring that the laboratory sample processing and 
analyses are successful and completed in a timely manner, as well as the 
following actions: 

 Ensuring that samples are received and logged in correctly, that the 
correct methods and modifications are used, and that data are reported 
within specified turnaround times 

 Reviewing analytical data to ensure that procedures were followed as 
required in this QAPP, the cited methods, and laboratory standard 
operating procedures (SOPs) 

 Keeping the Integral QA coordinator apprised of the schedule and status 
of sample analyses and data package preparation 
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 Notifying the Integral QA coordinator if problems occur in sample 
receiving, analysis, or scheduling, or if control limits cannot be met 

 Taking appropriate corrective action as necessary 

 Reporting data and supporting QA information as specified in this QAPP. 

Laboratory QA Manager—The laboratory QA manager is Lee Wolf at CAS.  He 
is responsible for overseeing the QA activities in the laboratory and ensuring the 
quality of the data for this task.  Specific responsibilities include the following: 

 Overseeing and implementing the laboratory’s QA program 

 Maintaining QA records for each laboratory production unit 

 Ensuring that quality assurance/quality control (QA/QC) procedures are 
implemented as required for each method and providing oversight of 
QA/QC practices and procedures 

 Reviewing and addressing or approving nonconformity and corrective 
action reports. 

EcoChem, Inc. 

Linda Bohannon of EcoChem, Inc. will be performing data validation and 
verification.  Ms. Bohannon is responsible for verifying the accuracy of the 
laboratory electronic data deliverables (EDDs) (i.e., verifying that analytical 
procedures and calculations were completed correctly and checking 
transcriptions of the laboratory data) for the first data package for each analysis 
as part of the full validation that will be completed for these packages, validating 
the laboratory data, communicating any data quality issues to the Integral QA 
coordinator, and working with the QA coordinator to address any data 
limitations.  The data validation and verification specialist will work closely with 
the Integral QA coordinator to ensure that the objectives of this QAPP are met.  

Cascade Drilling, Inc. 

Cascade Drilling, Inc. of Woodinville, Washington will be contracted to work 
with the Integral field crew to accomplish the aspects of this investigation that 
call for subsurface pushprobe soil sampling.  Cascade personnel will work 
closely with the Integral task manager/field coordinator to ensure that the 
objectives of this QAPP are met. 

A5.2  Schedule 
A preliminary schedule for this investigation, beginning with the submission of 
this QAPP through submittal of the draft investigation report to EPA and 
stakeholders, is outlined in the following table.  
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MILESTONE COMPLETION DATE (APPROXIMATE) 
Draft QAPP to EPA/Stakeholders March 6, 2009 

EPA/Stakeholder Comments on Draft QAPP March 27, 2009 

Final QAPP to EPA/Stakeholders April 13, 2009 

Field Sampling April 20, 2009 

Sample Analysis  

May 18, 2009 Final Data Package from Laboratory 

Data Validation  May 22, 2009 

Draft Investigation Report to EPA/Stakeholders June 26, 2009  

 

It is anticipated that all samples proposed in this QAPP will be collected during 
one field event scheduled to occur from approximately April 20 to May 1, 2009.  
Field sampling will include sample collection from test holes in streets and 
residences where owners and tenants have submitted signed access agreements.  
Analysis of 2008 archived samples will be conducted upon EPA approval of this 
QAPP. 

A6  QUALITY OBJECTIVES AND CRITERIA FOR MEASUREMENT DATA 

Data quality objectives (DQOs) and quality control criteria are described in this 
section.  Data quality indicators (DQIs) such as the PARCC parameters 
(precision, accuracy or bias, representativeness, completeness, and comparability) 
(USEPA 2002) and analytical sensitivity will be used to assess conformance of 
data with quality control criteria and are described later in this section.   

A6.1  Data quality objectives 
The goal of this QAPP is to ensure that data collected for this investigation are 
technically defensible.  The DQO process is used to develop appropriate 
investigation goals and objectives; collected data will be evaluated relative to the 
DQOs and QA objectives described below. 

1. State the problem—The problem definition is presented in Section A4. 

2. Identify the goal of the study—The objectives of this investigation are 
presented in Section A4. 

3. Identify information inputs—The information inputs are discussed in 
the project task description presented in sections B1 and B2. 

4. Define the boundaries of the study— The investigation will occur 
within curbside planting strip areas along the north and south sides of 
South Cloverdale Street, residential yards fronting the north side of 
South Cloverdale Street and south side of Dallas Avenue South 
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between 14th and 16th Avenues, the east and west sides of 16th 
Avenue South, and the south side of lower South Donovan Street 
(Figure A1). 

5. Identify the analytical approach—Laboratory analyses will be 
conducted using EPA-approved analytical methods.  Method 
reporting limits for this investigation are provided in Table A-1 of the 
Streets and Yards QAPP (Integral 2008). 

6. Specify performance or acceptance criteria—Laboratory QA/QC will 
meet method requirements as specified in the Streets and Yards QAPP 
(Integral 2008) with modifications as discussed in this QAPP 
Addendum. 

7. Develop the plan for obtaining data—The plan for obtaining the data 
required to meet project objectives is presented in Section B of this 
QAPP.   

A6.2  Data quality indicators 
To meet project DQOs, procedures to ensure the collection of representative data 
of known and acceptable quality need to be followed.  The QA procedures and 
measurements that will be used for this investigation are based on EPA guidance 
(USEPA 2001, 2002).  PARCC parameters are commonly used as DQIs to assess 
the quality of environmental data and are described in detail in the Streets and 
Yards QAPP (Integral 2008).  Measurement quality objectives (MQOs) for the 
quantitative PARCC parameters, accuracy (or bias), precision, and completeness, 
are provided in Table A-3 of the Streets and Yards QAPP (Integral 2008). 

A7  SPECIAL TRAINING/CERTIFICATION  

Training requirements for personnel participating in sample collection can be 
found in the T-117 QAPP (Windward et al. 2003).  Integral’s 2008 site health and 
safety plan will be updated for this sampling effort.  The Integral project 
manager will ensure that the field team receives the final approved version of 
this QAPP and the site health and safety plan (HASP) prior to the initiation of 
field activities.   

A8  DOCUMENTS AND RECORDS  

Records will be maintained documenting all activities and data related to field 
sampling and chemical analyses.  Results of data verification and validation 
activities will also be documented.  Procedures for documenting field 
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observations, laboratory records, and data reduction can be found in the T-117 
QAPP (Windward et al. 2003).   Copies of field sampling forms to be used during 
this investigation are included as Attachment 1.
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SECTION B:  DATA GENERATION AND ACQUISITION 
This section presents the sampling design and sampling methods.  Details 
regarding decontamination procedures, field-generated waste disposal, sample 
handling and custody, inspection/acceptance requirements for supplies and 
consumables, and data management can be found in the T-117 QAPP (Windward 
et al. 2003). 

B1  SAMPLING DESIGN 

The sampling design for this investigation is intended to support the project 
objectives identified in Section A4 and restated below:    

The specific objectives of this work are to: 

 Determine the vertical extent of the T-117 EAA PCB remedial boundary 
within northern and southern planting strips along South Cloverdale 
Street where PCB cleanup level exceedances are known to exist  in surface 
soil 

 Conduct sampling in residential yards along the north side of South 
Cloverdale Street and the south side of Dallas Avenue South between 14th 
Avenue South and 16th Avenue South to determine whether residential 
soils contain PCBs above the cleanup level (CUL) 

 Confirm that PCB concentrations along portions of the eastern and 
western margins of 16th Avenue South and along the base of the hill on 
the lower part (westbound lane) of South Donovan Street are below the 
CUL 

 Evaluate the southern extent of the current EAA boundary near the 
intersection of 16th Avenue South and South Cloverdale Street 

 Evaluate the excavation prism at certain 2008 boring locations within the 
current EAA at the intersection of South Dallas Avenue and 16th Avenue 
South. 

In the following sections, a brief summary of the existing data and identified data 
gaps are provided, followed by a description of the sampling design.  Sample 
types and locations are shown in Figure A1.  Samples are summarized in 
Table B1. 

B1.1  South Cloverdale Street planting strips  
Twelve soil samples were collected in the grass planting strips on the north and 
south sides of South Cloverdale Street between 14th Avenue South and 16th 
Avenue South in August 2008.  The samples were collected from surface 
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intervals of approximately 0.0 to 0.5 ft and subsurface intervals of approximately 
0.5 to 1.0 ft; all surface intervals and one subsurface interval sample (YC08c) were 
analyzed for PCBs (Integral 2008); the remaining samples were archived.  Surface 
samples at six locations in the north planting strip exceeded 1 ppm PCBs with a 
maximum concentration of 4.7 ppm.   The concentration in subsurface sample 
YC08c was 1.9 ppm.   One sample in the south planting strip exceeded 1 ppm 
PCBs (1.2 ppm).  No other archived subsurface samples from the planting strips 
have been analyzed for PCBs to date.  The identified data gap is to evaluate 
subsurface PCB concentrations where surface concentrations exceeded 1 ppm. 

Archived subsurface (0.5-1.0 ft bgs) samples at the planting strip stations where 
PCBs exceeded 1 ppm in the surface 0-0.5 ft bgs (i.e., YC06, YC07, YC09, YC10, 
and YC14) will be analyzed for PCBs to evaluate concentrations in the 0.5-1.0 ft 
bgs interval to estimate the target soil excavation depth.  Due to the dimensions 
of the planting strip and the presence of sidewalks and streets, this additional 
information will assist in planning for the removal.  Actual depths will be 
confirmed with confirmation sampling..  Archived samples to be analyzed are 
listed in Table B1.  Archived samples will be analyzed in accordance with the 
Streets and Yards QAPP (Integral 2008) by ARI.  

A spatial data gap has been identified in the planting strip on the south side of 
South Cloverdale Street, between 16th Avenue South and sample location YC14 
(Figure A1).  Surface (0 to 0.5 ft) and subsurface (0.5 to 1 ft) samples will be 
collected in accordance with yard sampling methods described in the 2008 T-117 
Streets and Yards QAPP (Integral 2008).  The surface sample will be analyzed for 
PCBs; if PCB levels in the surface sample exceed 1 ppm, then the subsurface 
sample will be analyzed. 

B1.2  16th Avenue South  
Four data gaps have been identified along 16th Avenue South. 

The first data gap is at the intersection of 16th Avenue South and South 
Cloverdale Street where sampling conducted in 2008 identified PCBs in the 0 to 
1 ft soil interval at 1.5 ppm (Station P93) just inside (north of) the current cleanup 
boundary.  A sampling station (P101) will be located on 16th Avenue South 
approximately 5 ft east of the historical pavement edge of South Cloverdale 
Street as shown on the 1947 drawings in Attachment 2, and 10 ft south of Station 
P93 (Figure A1).  A second sampling station (P102) will be collected south of 
P101, near the intersection of the centerline of 16th Avenue South and the south 
side of South Cloverdale Street.  Samples will be collected from both stations 
using direct-push sampling techniques in accordance with the Streets and Yards 
QAPP (Integral 2008) and at the following sample intervals: 0 to 1 ft; 1 to 2 ft; 2 to 
4 ft.  These intervals are consistent with the previous approach for station P93 
and are based on the anticipated 1 ft excavation depth for the EAA at the current 

B‐2 



T‐117 Quality Assurance Project Plan   
Addendum – Adjacent Streets PCB Boundary Refinement  April 17, 2009 
 

 

boundary on 16th Avenue South. The surface sample from P101 will be analyzed 
and lower intervals will be archived.  All samples from P102 will be archived; the 
surface sample from P102 will be analyzed if the surface sample from station 
P101 exceeds 1 ppm PCBs. 

The second data gap is the area on the west side of 16th Avenue South to the 
south of South Cloverdale Street.  Existing data in the area include samples SD32 
and SD33, which are described as 5-point composite samples on the west side of 
16th Avenue South (Table 1, Integral 2006).  PCB concentrations at these 
locations are reported at 0.29 and 0.26 ppm, respectively.  EPA has requested 
additional MIS sampling in this area.  Two MIS samples will be collected along 
two strips parallel to the street.  One strip will include the area draining to the 
street; the other will be the higher grassy area closer to the adjacent property 
boundaries (Figure A1). 

The third data gap is the planting strip on the east side of 16th Avenue South 
between the current EAA boundary and south end of the adjacent apartment 
property (Figure A1).  There are no existing surface soil data along this strip and 
EPA has requested an MIS sample.  The sampling within the MIS decision unit 
will be limited to the portion of the planting strip draining to the street. 

Finally, there are four 2008 boring locations (P88, P90, P91, P93) at the South 
Dallas Avenue–16th Avenue South intersection with draft EE/CA excavation 
depths of 1 (P88, P91, and P93) to 2 ft (P90).  Concentrations in the surface 
intervals from these borings are 1.5 to 2 ppm.  To confirm the excavation depths 
contemplated for these areas, archived samples below the anticipated excavation 
depth will be analyzed.  

B1.3  South Donovan Street  
A data gap has been identified on South Donovan Street.  There are no existing 
surface soil samples along the south side of the lower (westbound) lane of South 
Donovan Street.  EPA has requested that two MIS samples be collected along the 
south side of lower South Donovan Street at the base of the hill (Figure A1).  
Samples within each MIS decision unit will be collected along a single line within 
3 ft of the pavement. 

B1.4  South Cloverdale Street and Dallas Avenue South residential 
properties 

PCBs have been identified in historical on-pavement street dirt samples and soils 
in the curbside planting strips and residential yards along the north side of South 
Cloverdale Street between 14th Avenue South and 16th Avenue South, as 
discussed above.  Previous investigations have utilized discrete and composite 
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soil sampling and analysis procedures to evaluate the distribution of PCBs in this 
area.   

Historical samples collected on South Cloverdale Street include SD31, SD30A 
and SD11.  SD30A and SD31 were on-pavement street dust composites collected 
from both sides of the road and had PCB concentrations of 2.4 and 2.3 ppm, 
respectively.  SD11 was a catch basin composite with a PCB concentration of 
0.58 ppm.  In 2005, South Cloverdale Avenue was pressure washed and catch 
basins were cleaned (Windward et al. 2008b, Figure 2-26). 

Detected total PCB concentrations in 12 surface and two subsurface samples 
collected in 2008 from yards on the north side of South Cloverdale Street range 
from 0.02 (YC08a) to 2.9 mg/kg (YC08b).  Only two of these sample stations 
exceeded 1 ppm: YC11a at 1.5 ppm in surface soil, and YC08b at 2.9 in surface 
soil and 1.1 ppm in subsurface soil (Windward et al. 2009, in preparation).   

Due to the prior determination that no data gaps exist in residential yards 
adjoining Dallas Avenue South based on historical yard sample data (Windward 
et al. 2008b), none of the discrete or composite samples collected in 2008 in 
residential yards along Dallas Avenue South were analyzed for PCBs.  However, 
based on the exceedances found in yards facing South Cloverdale in 2008, which 
suggest the possibility that PCBs could have potentially migrated onto adjacent 
residential yards, EPA has requested additional analysis for PCBs in yards facing 
Dallas Avenue South as well as South Cloverdale Street.   

EPA has directed the City to evaluate the yards to be sampled in this 
investigation using an MIS approach, which is described in the methods section 
below.    

B2  SAMPLING METHODS  

The following sections describe the sampling methods and chemical analysis that 
will be conducted on the soil samples. 

B2.1  Field collection methods 
Various field collection methods will be employed to achieve the sampling 
objectives, as described below.  All field activities will be performed under the 
direction of the field coordinator and other oversight personnel as described in 
Section A5, with EPA oversight at EPA’s discretion.   

B2.1.1 Street borings 

Prior to conducting pushprobe soil borings, Integral will conduct a utility survey 
to identify all known underground utilities within the study area.  Integral will 
use available utility information provided by the City as the baseline for the 
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utilities survey.  Integral will also use the regional One-Call service (1-800-424-
5555) for utility identification. 

Pushprobe soil borings will be completed in the intersection of South Cloverdale 
Street and 16th Avenue South, using a pushprobe rig operated by Cascade 
Drilling, Inc. under direction from Integral personnel.  Samples will be collected 
using a 4- to 5-ft-long macrocore sampling probe (2.5 in. outside diameter), with 
new, clear polyethylene liners.  The cores will be logged, sampled, and 
homogenized as described in Integral (2008).  In order to minimize potential 
cross-contamination, soil in contact with the liner will not be included in 
samples, to the extent practicable.  Each homogenized soil sample will be placed 
in a 4-oz glass jar. 

B2.1.2 Planting strip samples 

Two discrete soil samples will be collected from one location in the planting strip 
along the south side of South Cloverdale Street, at 1445 South Cloverdale Street.  
Samples from 0-6 in. bgs and 6-12 in. bgs will be collected and logged as 
described for the residential yard samples discussed in Integral (2008). 

B2.1.3 MIS samples 

MIS consists of collecting a large number of individual soil samples (increments) 
from within an area delineated for decision making, called a Decision Unit (DU), 
and aggregating the increments to form a single composite MIS for that DU.  The 
MIS is then analyzed to provide an average chemical concentration for soil in 
that DU.  DUs are laid out in a logical fashion such that the each MIS result can 
provide answers to key questions regarding each DU.  In this study, DUs will be 
laid out to encompass individual residential properties or portions thereof based 
on a conceptual model of land use for residential properties (i.e., differences in 
uses for front yards and backyards) and proximity to potential PCB track-out in 
streets (i.e., grassy strips on property side of sidewalks and rights-of-way).  The 
resulting MISs will be used to determine whether the soils in that DU contain 
PCBs at concentrations above the CUL.  

Gy sampling theory (Gy 1998; Pitard 1993) forms the basis for the sampling 
protocols presented herein.  Chemical compounds, including contaminants such 
as PCBs, are heterogeneously distributed in particulate media such as soil.  To 
reduce sampling error and to obtain a sample representative of the average 
composition of the media within a large sampling volume, multiple subsamples 
randomly distributed throughout the volume are needed.  MIS sampling theory 
consists of the following major components: 

 DUs are established to define an area of a site where a decision is to be 
made regarding the extent and magnitude of contaminants identified 
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within the unit, as well as the potential environmental hazards posed by 
the contaminants. 

 Within a DU, 30 or more subsamples (sample increments) of an adequate 
mass will provide a sample representative of the average composition of 
the entire decision unit, regardless of the size of the decision unit (USEPA 
2003).  

 With the DU, a systematic random (preferred in most cases) or stratified 
random sample collection scheme is utilized. Both these strategies result 
in the sample collection points being spread out roughly equally across 
the DU. 

 Subsampling of the MIS sample at the laboratory is also conducted to 
increase homogeneity and reduce measurement error.  

The multi-increment sampling procedures describe herein are consistent with 
EPA guidance (USEPA 1999, USEPA 2002).  Technical guidance on MIS put forth 
by the states of Alaska (ADEC 2007) and Hawaii (HDOH 2008) has been 
consulted in developing this plan. 

B2.1.4 Project Decision Units – Residential Properties 

DUs are laid out such that a decision about the status of the DU can be reached 
by MIS sampling and analysis.  For the yards, the area of interest is a block of 
residential properties north of South Cloverdale Street and south of Dallas 
Avenue South between 16th Avenue South and 14th Avenue South, based on 
evaluation of previous discrete soil sampling results, as described in Section B1.  
Residential addresses planned for MIS include 1410, 1412, 1420, 1424, and 1440 
South Cloverdale Street and 8523, 8525, and 8529 Dallas Avenue South.   

For this study, the residential properties along South Cloverdale Street are 
generally divided into two DUs: “front yard” and “backyard,” whereas the 
smaller parcels fronting only Dallas Avenue South (8523 and 8525) will each be 
treated as a single DU.  Preliminary backyard and front yard DUs delineated for 
each property were modified during a site visit with EPA on February 10, 2009 
and may be further refined during the field effort.  Any changes to the DU 
boundaries will be documented in field notes.  Based on field observations, the 
following DU modifications were made: 

 A DU has been identified in a grassy strip on South Cloverdale Street 
between the sidewalk and a fence at 8529 Dallas Avenue South (backyard) 
resulting in three DUs for this property.   

 Due to the small size of the yard at 1410 South Cloverdale Street, a single 
DU has been identified for this property. 

A total of 14 yard DUs are defined as shown on Figure A1.   
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B2.1.5 Project Decision Units – Adjacent Streets 

EPA has directed the City to employ the MIS approach to the additional 
investigation of the Adjacent Streets. 

For 16th Avenue South, three DUs have been identified.  Two DUs are located on 
the west side of the street between South Cloverdale Street and the alley to the 
south.  As requested by EPA, this area is split into two DUs along a north-south 
line and parallel to the street.  The east side targets the area draining to the street 
and the west side targets the elevated area adjacent to the neighboring yard.  The 
western DU will target an elevated grassy area and the eastern DU will target the 
low area adjacent to the street.  The sampling grid for these two DUs will be two 
to three rows oriented north and south. 

The third 16th Avenue South DU is the road shoulder on the east side of 16th 
Avenue South extending from the Cloverdale intersection to the south end of the 
apartment complex.  This DU will target the low area of the road shoulder.  The 
DU is approximately 3 ft wide and will be sampled as a single row of increment 
samples. 

For South Donovan Street, two DUs have been identified along the base of the 
hill on the south side of lower South Donovan Street.  One DU extends from 
Dallas Avenue South to 16th Avenue South.  The other DUs extend from 16th 
Avenue South to the west end of the convergence of upper and lower South 
Donovan Street.  These DUs are approximately 3 ft wide and will be sampled as 
a single row.   

There are 19 DUs for this overall study.  One DU will be sampled in triplicate for 
QA purposes with the two additional replicates assigned a unique “DU” number 
for blind laboratory submittal, as discussed in Section B5 (Figure A1 and Table 
B1).   

Collecting multi-increment samples 

For each DU, the MIS will be composed of at least 30 aggregated individual soil 
increments.  A target number of 35 increments will be used to ensure that a 
minimum of 30 are collected, allowing for loss of increments due to 
unanticipated obstructions or problems in the field.  As directed by EPA to 
address concern for variations in individual property histories (soil disturbing 
activities) and consequent contaminant depth profiles, two depth horizons, 0 to 2 
in. and 2 to 6 in., will be sampled from each DU, resulting in two MISs from each 
DU (USEPA 2009).  Two samples will therefore be collected at each increment 
location, one from each depth interval.   

Concentrations in both targeted intervals must meet the CUL.  However, if the 
upper sampled interval (0-2 in.) exceeds the CUL, and remediation is assumed to 
remove both sampled intervals (i.e., removal depth of at least 6 inches), the lower 
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sampled interval need not be analyzed because design, performance, or 
compliance sampling will be done to confirm that cleanup actions were complete 
with respect to depth.  However, to expedite the sampling program, both the 
surface and subsurface samples will be analyzed. 

Sample increment locations 

The 30+ sample increment locations within a DU will be distributed across the 
DU in a random fashion, yet covering the extent of the sampling area.  To 
achieve this goal, a systematic random sample location layout is proposed.  This 
layout consists of a randomized grid (randomized in one dimension) composed 
of a series of parallel sampling transects, along each of which soil increments are 
collected at a given distance along each transect.  Transects are typically laid out 
perpendicular to a baseline, and the sampling interval distance (X) along all 
transects is approximately the same as the distance between parallel transects.  
A “square grid” would represent a non-randomized layout; however, to provide 
a degree of randomness, the starting sample location along each transect is 
randomly selected (using a random number generator) as a whole number 
distance from 1 to X, and the first sample along each transect is collected at this 
random distance from the baseline.  All subsequent samples along each transect 
are collected at distance increments of X from the first sample location.  An 
example layout is shown in Figure B1.  One DU will be sampled in triplicate , in 
which new transects and corresponding new sampling interval distances (X) will 
be laid out for each replicate collected; resulting in three independent samples 
being generated from the one DU.  A triplicate sample will be generated for both 
the surface and subsurface sample. 

Since most DUs are neither perfectly rectangular nor free of obstructions, the 
sample increment layout must be customized for each DU.  Typically, the series 
of transects and sample locations along transects is laid out ignoring 
obstructions, however samples will only be collected from accessible areas; 
samples will not be collected from under structures, such as porches, or from 
beneath hedges, thick vegetation, debris, or non-soil materials.  Open garden and 
landscaped areas will be included in the sampling program.  If obstacles are 
encountered, the sample location may be modified or the location may not be 
sampled.  Care will be taken to count the number of accessible sample increment 
locations to ensure the sampling pattern is sufficiently dense to allow 30+ sample 
increments to be collected.  Field notes will include any observations of interest 
regarding the MIS sample locations, including the identification of sample 
increment locations excluded or modified, and the reason for the exclusion or 
modification. 
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Sample increment collection 

As described above, soils from two depth intervals will be collected: a surface 
soil sample from 0 to 2 in. depth and a subsurface sample from 2 to 6 in. depth.  
The datum for the top of the sampling interval will be defined as the top of 
mineral-based soil (such that dominantly organic surface materials, if present, 
are not included in the soil sampling).  At each of the 30+ sample increment 
locations within a DU, soil samples will be collected and added to two aggregate 
master samples, one for each of two depth intervals.    

A small soil sample, approximately 80 g in mass, will be collected at each sample 
increment location for a given depth interval.  The surface materials such as grass 
and/or garden mulch will be removed to accommodate a small sampling tube or 
pit (see below).    

Samples will be collected using a small diameter stainless steel or brass sampling 
tube, dedicated to the surface interval MIS for that DU, that will be driven into 
the soil to a depth of 2 in.  The tube will be removed and the soil plug emptied 
into a stainless steel bowl.  If mineral soil is retained on the bottom of surface 
material, such as a plug of grass sod, reasonable attempts will be made to shake 
or dislodge such mineral soil and place it on the top of the exposed mineral soil 
surface.  Grass, roots, sticks, and rocks larger than about 1 in. will be removed by 
hand.  A measuring cup will be filled to a pre-set volume (approximately 80 cc).  
The diameter of the sampling tube will be selected such that nearly all of the 
sample increment is used to fill the pre-set measuring volume.  The surface 
sample will be driven to 2 in. and removed. Another tube (dedicated to the 
deeper sample interval for that DU), will be driven from 2 to 6 in. to collect the 
subsurface sample increment.  The surface and subsurface sample increments 
will be placed directly into their respective sample containers. 

At sample locations where the sampling tube cannot collect the soil (rocky or dry 
non-cohesive sandy soils), an alternative sample collection method will be 
employed: a thin spade will be used to open a small sample pit slight more than 
6 in. deep.  Stainless steel trowels or spoons will be used to collect approximately 
80 cc of soil from the sidewalls of the pit across the 0 to 2 in. depth interval, and 
again for the 2 to 6 in. depth interval for the subsurface MIS.  Separate dedicated 
trowels or spoons will be utilized for the two sampling depth intervals. 

Care will be taken to return sampling locations to their original condition and 
appearance.  Soil not collected for analysis, grass sod, or landscaping materials 
will be replaced in the sampled area from which it was collected.  .Commercial 
potting soil will be used to replenish soil volume, if needed.   The need for 
replacement of sod or landscape materials will be evaluated on a case-by-case 
basis. 
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Increment samples will be placed directly into the sampling jars provided by the 
laboratory.  All sample jars for a given DU increment will be combined and 
thoroughly homogenized at the analytical laboratory prior to subsampling as 
described below.   

MIS subsampling 

The aggregation of 30+ sample increments of 80 cc typically yields an MIS 
sample of approximately 2.5 to 3.0 kg (depending on soil bulk density and 
moisture content).  Because the laboratory method for PCB analysis (EPA 
Method 8082A) calls for extraction and analysis of 2 to 30 g of sample material, 
the MIS sample must be subsampled prior to the laboratory procedure.  
Extraction and analysis of a larger sample mass provides lower measurement 
error due to sample heterogeneity, and typically lower detection limits.  
Therefore, a 30 gram subsample is recommended for this study.   In addition, a 
duplicate 30 gram subsample will be created for archive and a 15 gram 
subsample will be created for total solids correction. 

EPA will be conducting dioxin/furan analyses on MI subsamples and will 
require two 50 gram subsamples and a 15 gram subsample for total solids 
correction.   

The MIS sample will be subsampled by the laboratory performing the chemical 
analysis.  The entire MIS sample will spread out evenly onto clean non-ink paper 
and air dried for a maximum of 3 days to facilitate sieving.  As with previous 
analyses total solids will used to report the final PCB results on a dry-weight 
basis.  After drying, the sample will be passed through a 10 mesh (2 mm) sieve, 
gently breaking up soil aggregates before sieving.   

The lab will create the following subsamples: 2 x 15g for total solids correction, 2 
x 30g for PCBs, and 2 x 50g for dioxin/furans.  Target weights will be within +/- 
1 gram of that required for analysis; with tare weights for each jar provided.  The 
master MIS sample will be subsampled after it has been air dried, sieved, and 
evenly spread.  The sample will then be divided into 30-50 segments.  A flat-
bottomed scoop will be used to collect a sample of approximately ½ g for solids, 
1g for PCBs, and a little les than 2 g for dioxin/furans.  A scoop for each jar will 
be collected from one of the segments, then the next segment is sampled such 
that subsamples of 15g, 30g and 50g would be simultaneously collected.  
Alternatively, 15 g jars will be filled first, followed by 30 g jars, followed by 50 g 
jars.  

This subsampling procedure is compliant with EPA guidance (USEPA 2003) and 
State of Alaska’s Department of Environmental Conservation’s Draft guidance 
on multi-increment soil sampling (March 2009).  Additional details on the 
laboratory subsampling procedure are provided in CAS’s Laboratory SOP 
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(Attachment 3).  Note that CAS’s SOP is not explicit about sample drying; the 
laboratory will be directed to include this step. 

B2.2  Location and sample IDs 
Each sample and sampling location will be assigned a unique identification code.   

Sample IDs will include the unique location code (made up of the sample type 
code, followed by a sequential number), a dash, then two two-digit numbers 
identifying the sample interval (rounded to the nearest 0.1 ft), separated by a 
dash.   

Sample type codes to be used in sample IDs for this investigation include:  

 YS = Discrete Planting Strip Sample  

 P = Pushprobe sample 

 DU = Decision unit MIS sample 

Field QA/QC samples (field triplicates for MIS locations and field duplicates for 
all other field sample types) will be collected for all samples at a frequency of 1 
per 20 samples per type.  Field QA/QC samples will be assigned the appropriate 
sample type code, followed by the next available number in the sequence for that 
code.   

 Some example sample IDs are as follows: 

 DU03-0.0-0.2:  This sample ID indicates an MIS sample from the 0 to 0.2 ft 
depth interval from location DU03. 

 YS1-0.5-1.0: This sample ID indicates the sample from the 0.5 to 1.0 ft 
below ground surface interval from the yard planting strip sampling 
location. 

 YS2-0.5-1.0:  This sample ID indicates the field duplicate sample from the 
0.5 to 1.0 ft below ground surface interval from the yard planting strip 
sampling location. 

Individual sample increments collected as part of the MIS sample will not be 
assigned sample IDs.  MIS increment location IDs will consist of the MIS DU 
number with an appended sequential number (e.g., DU01-1, DU01-2, DU01-3, 
etc.).  

Unlike the Streets and Yards investigation (Integral 2008) no sample numbers 
(e.g., SPD####) will be used for this investigation. 

B2.3  Soil chemical analytes 
A number of analytes have been detected within the T-117 upland site, where all 
contamination associated with the site is assumed to have originated.  However, 
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PCBs are the primary contaminant of concern from the site, have been widely 
used as the primary indicator chemical for boundary delineation and are the 
target for defining the EAA boundary.  Chemical analyses described in this 
QAPP will therefore be confined to PCB Aroclors. 

PCBs are assumed to have been present on the T-117 upland site in waste oils 
burned by former Malarkey Asphalt operations.  The conceptual site model for 
T-117 identifies track-out as the transport pathway for PCBs from the upland 
portion of the site to adjacent streets.  Other constituents associated with the 
waste oil (e.g., total petroleum hydrocarbons [TPH] and perhaps carcinogenic 
polycyclic aromatic hydrocarbons [cPAH]), would have been subjected to the 
same transport mechanisms as PCBs and would follow the same distributional 
patterns.   

TPH and cPAH are also common urban contaminants.  Parked cars, car repairs, 
and fraying edges of asphalted areas without curbs on streets and shoulders are 
common sources of TPH and cPAH.  Therefore, it is likely that these and perhaps 
other sources unrelated to T-117 operations have contributed detectable levels of 
TPH and cPAH to the study area.  Because routine laboratory analyses do not 
differentiate types of sources, cPAH and TPH present in the study area would 
not be discernable from track-out from the upland site.  However, because PCBs 
are not as common an urban contaminant and are known to be the primary 
contaminants that originated on the upland site, PCBs will be used as an effective 
tracer for track-out of all T-117 contaminants.  Ultimately, data from the site 
indicates that the removal of soils due to elevated concentrations of PCBs will 
also remove co-occurring constituents originating at the T-117 upland site, 
including TPH and cPAH. 

Dioxins were investigated in all portions of the site in 2008 and a resulting data 
evaluation conducted by the Dioxin Technical Work Group, comprising 
representatives from the EPA, Washington State Department of Ecology 
(Ecology), City, and Port, was presented to EPA and stakeholders on December 
15, 2008.  The Work Group made the following conclusions about the 
relationship between PCBs and dioxins/furans in the adjacent streets and yards 
based on available analytical results: 

 All but one street sample below the PCB cleanup level of 1 ppm are also 
below the MTCA default cleanup level for dioxin TEQ (the exception is 
P89). 

 Regression analysis of Adjacent Street sample results (not including yard 
samples) shows a PCB concentration of 1 mg/kg corresponds to a dioxin 
TEQ concentration of 14 nanograms per kilogram (ng/kg; or parts per 
trillion [ppt]) or below. 
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EPA has directed the T-117 program to address the residential properties in this 
investigation on the basis of PCBs.  Based on the Dioxin Technical Work Group 
conclusions, PCBs will be used as a suitable tracer for dioxins in soils in the 
adjacent streets that may have originated from the upland portion of the site via 
track-out.  Evaluations of potential sources for dioxins/furans in yards are 
continuing and that EPA, Ecology, and other stakeholders believe there is 
sufficient uncertainty in preliminary conclusions about T117 contributions and 
PCBs as an indicator for dioxins/furans to warrant additional dioxin analyses.  
Dioxin/furan analyses will be conducted separately by the agencies using splits 
of samples collected for PCB analyses.   

Arsenic and silver have been detected above preliminary cleanup levels in the 
upland portion of the site.  However, limited arsenic data in the adjacent streets 
is within the range of background concentrations (Ecology 1994) and below 
3.1 ppm.  Silver was detected above water quality criteria in groundwater in a 
limited area of the T-117 upland and appears to be directly related to an isolated 
historical photography finishing process and not waste oil.  Due to these factors, 
arsenic and silver are not included in this sampling program for the adjacent 
streets and residential properties. 

This selection of analytes will be supported by a draft appendix of the revised 
EE/CA being prepared in parallel to this QAPP amendment.  The appendix will 
address selection of chemicals of concern (COCs) and development of CULs.  
The appendix will include the following steps:  

 Identification of operable units within the EAA based on conceptual site 
models (CSMs) specific to areas of the site (40 CFR 300.430(a)(1)(ii)(A))  

 Identification of screening levels for each operable unit, considering 
CSMs, applicable or relevant and appropriate requirements, natural 
background, and practical quantification limits  

 Identification of preliminary COCs for each operable unit, considering 
CSMs, screening levels and frequency of detection  (WAC 173-340-703)  

 Refinement of COCs based on CSMs within each operable unit and urban 
background concentrations  

 Development of CULs for refined COCs, considering multiple chemicals 
(WAC 173-340-740(4)(a), -720(7)(a)).  

B3  SAMPLE HANDLING AND CUSTODY 

Detailed information regarding sample handling and custody requirements are 
presented in Section B3 of the 2008 T-117 Streets and Yards QAPP (Integral 2008).  
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B4  ANALYTICAL METHODS 

Detailed information regarding analytical method requirements is presented in 
Section B4 of the 2008 T-117 Streets and Yards QAPP (Integral 2008).   

B5  QUALITY CONTROL 

Detailed information regarding QA/QC procedures for the field and the 
analytical lab are presented in Section B5 of the Streets and Yards QAPP (Integral 
2008).  

Field QA/QC samples will be collected in accordance with the Streets and Yards 
QAPP (Integral 2008) and will include the following: 

 One filter blank per lot of filters used for field equipment wipe samples.  
Filter blank samples will be archived. 

 One field equipment wipe sample per 20 samples collected per equipment 
type.   

 For non-MIS soil samples, one field duplicate (i.e., field split) soil sample 
per 20 samples collected for analysis per sample type.   Field duplicate 
samples are samples collected from the same homogenate as the original 
(i.e., ‘parent’) sample, and treated as separate samples, including a unique 
ID (see Section B2.2).  Field duplicates will be submitted for PCB Aroclor 
analysis.   

 For MIS soil samples – One triplicate (i.e., two additional sampling 
replicates) will be collected from one DU, one triplicate for the surface and 
one triplicate from the subsurface.  The replicates will be collected from 
the DU per the MIS collection procedures (using separate layouts of 
subsampling grid locations), assigned unique sample IDs, and submitted 
to the laboratory as with the other MIS samples.  DU14 will be targeted for 
the MIS triplicate if access is granted; DU05 may serve as an alternate 
location.    

 For MIS soil samples – Because homogenization of the MIS samples will 
occur in the laboratory rather than in the field, the laboratory will collect 
one duplicate MIS subsample per 20 to be analyzed for PCB Aroclors 
(LDUP in Table 1) and additional LDUP subsamples will be provided for 
EPA dioxins/furans analysis.   
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B6  INSTRUMENT/EQUIPMENT TESTING, INSPECTION, AND 
MAINTENANCE 

Detailed information regarding instrument/equipment testing, inspection and 
maintenance is presented in Section B6 of the Streets and Yards QAPP (Integral 
2008).  

B7  INSTRUMENT/EQUIPMENT CALIBRATION AND FREQUENCY 

Detailed information regarding instrument calibration and frequency is 
presented in Section B7 of the Streets and Yards QAPP (Integral 2008).  

B8  INSPECTION/ACCEPTANCE OF SUPPLIES AND CONSUMABLES 

Detailed information regarding the inspection/acceptance requirements for 
supplies and consumables is presented in Section B8 of the Streets and Yards 
QAPP (Integral 2008). 

B9  DATA MANAGEMENT 

Detailed information regarding data management requirements is presented in 
Section B10 of the Streets and Yards QAPP (Integral 2008). 
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SECTION C:  ASSESSMENT AND OVERSIGHT 
Details of project assessment and oversight are presented in the original QAPP 
(Windward et al. 2003).
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SECTION D:  DATA VALIDATION AND USABILITY 
EcoChem will perform a full validation of all results as described in the Streets 
and Yards QAPP (Integral 2008).
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Table B1.  Soil Sample Identification and Sampling Scheme for Adjacent Streets Boundary Refinement.

SAMPLE LOCATION SAMPLE ID

APPROXIMATE 
SAMPLE INTERVAL 

(ft bgs)
PCB 

AROCLORS QA
MIS Yard Samples

DU01 DU01-0.0-0.2 0.0-0.2 X
DU01-0.2-0.5 0.2-0.5 X

DU02 DU02-0.0-0.2 0.0-0.2 X
DU02-0.2-0.5 0.2-0.5 X

DU03 DU03-0.0-0.2 0.0-0.2 X
DU03-0.0-0.2 0.0-0.2 X LDUP
DU03-0.2-0.5 0.2-0.5 X
DU18-0.2-0.5 0.2-0.5 X LDUP

DU04 DU04-0.0-0.2 0.0-0.2 X
DU04-0.2-0.5 0.2-0.5 X

DU05 DU05-0.0-0.2 0.0-0.2 X
DU05-0.2-0.5 0.2-0.5 X

DU06 DU06-0.0-0.2 0.0-0.2 X
DU06-0.2-0.5 0.2-0.5 X

DU07 DU07-0.0-0.2 0.0-0.2 X
DU07-0.2-0.5 0.2-0.5 X

DU08 DU08-0.0-0.2 0.0-0.2 X
DU08-0.2-0.5 0.2-0.5 X

DU09 DU09-0.0-0.2 0.0-0.2 X
DU09-0.2-0.5 0.2-0.5 X

DU10 DU10-0.0-0.2 0.0-0.2 X
DU10-0.2-0.5 0.2-0.5 X

DU11 DU11-0.0-0.2 0.0-0.2 X
DU11-0.0-0.2 0.0-0.2 X LDUP
DU11-0.2-0.5 0.2-0.5 X
DU11-0.2-0.5 0.2-0.5 X LDUP

DU12 DU12-0.0-0.2 0.0-0.2 X
DU12-0.2-0.5 0.2-0.5 X

DU13 DU13-0.0-0.2 0.0-0.2 X
DU13-0.2-0.5 0.2-0.5 X

DU14 DU14-0.0-0.2 0.0-0.2 X
DU14-0.2-0.5 0.2-0.5 X
DU64-0.0-0.2 0.0-0.2 X MIS field replicate
DU64-0.2-0.5 0.2-0.5 X MIS field replicate
DU74-0.0-0.2 0.0-0.2 X MIS field replicate
DU74-0.2-0.5 0.2-0.5 X MIS field replicate

MIS Street Samples
DU15 DU15-0.0-0.2 0.0-0.2 X

DU15-0.2-0.5 0.2-0.5 X
DU16 DU16-0.0-0.2 0.0-0.2 X

DU16-0.2-0.5 0.2-0.5 X
DU17 DU17-0.0-0.2 0.0-0.2 X

DU17-0.2-0.5 0.2-0.5 X
DU18 DU18-0.0-0.2 0.0-0.2 X

DU18-0.2-0.5 0.2-0.5 X
DU19 DU19-0.0-0.2 0.0-0.2 X

DU19-0.2-0.5 0.2-0.5 X
MIS Lab MS/MSD

DUXX DUXX-0.0-0.2 0.0-0.2 X Additional volume for lab MS/MSD
DUXX DUXX-0.0-0.2 0.0-0.2 X Additional volume for lab MS/MSD
DUXX DUXX-0.2-0.5 0.2-0.5 X Additional volume for lab MS/MSD
DUXX DUXX-0.2-0.5 0.2-0.5 X Additional volume for lab MS/MSD
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Table B1.  Soil Sample Identification and Sampling Scheme for Adjacent Streets Boundary Refinement.

SAMPLE LOCATION SAMPLE ID

APPROXIMATE 
SAMPLE INTERVAL 

(ft bgs)
PCB 

AROCLORS QA
Discrete Parking Strip Sample

YS100 YS100-0.0-0.5 0.0-0.5 X Collect additional volume for lab MS/MSD
YS100-0.5-1.0 0.5-1.0 Archive
YS101-0.0-0.5 0.0-0.5 X Field duplicate of YS100-0.0-0.5

2008 Archive Samples
YC06 YC06b-0.5-1.0 0.5-1.0 X
YC07 YC07c-0.5-1.0 0.5-1.0 X
YC09 YC09c-0.5-1.0 0.5-1.0 X
YC10 YC10c-0.5-1.0 0.5-1.0 X
YC14 YC14c-0.5-1.0 0.5-1.0 X
P88 P88-1.5-2.0 1.0-2.0 X
P90 P90-1.5-2.0 1.0-2.0 X
P91 P91-1.5-2.0 1.0-2.0 X
P93 P93-1.5-2.0 1.0-2.0 X

Street Borings
P101 P101-0.0-1.0 0-1 X

P103-0.0-1.0 0-1 X Field duplicate of P101-0.0-1.0
P101-1.0-2.0 1-2 Archive
P101-2.0-4.0 2-4 Archive

P102 P102-0.0-1.0 1 0-1 Archive
P102-1.0-2.0 1-2 Archive
P102-2.0-4.0 2-4 Archive

bgs - below ground surface.
ft - feet. 
LDUP - laboratory MIS processing duplicate sample.
MIS - multi-incremental sampling.

X - Sample to be analyzed.
XX - These samples will be selected and subsampled by the laboratory.

MS/MSD - laboratory matrix spike and matrix spike duplicate for MIS samples; actual samples will be selected by the laboratory during 
MIS subsample preparation.

Archive - The sample will be collected and submitted to the analytical laboratory for archival storage, pending the results of analyzed 
samples.

The sample IDs and sample intervals may be modified as discussed in Section B of the QAPP.

See Figure A1 for sample locations.
Shaded cells indicate anticipated field QA duplicate samples.  Actual sample locations and intervals may vary based on field conditions.
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ATTACHMENT 1 
Field Forms 



TEST HOLE ID P
PROJECT  T117 EAA Adjacent Streets Boundary Investigation

7900 SE 28th Street, Ste 410 LOCATION  Seattle, WA
Mercer Island, WA 98040 PROJECT NUMBER A0006-15B
(206) 230-9600       FAX (206) 230-9601 LOGGED BY    Page          of        
    SAMPLE INFORMATION DESCRIPTION

%
 R

ec
ov

.

D
ep

th
 

Fe
et

Notes

COORDINATES: 
   DRILLING CONTRACTOR Cascade Drilling, Inc. NORTHING
   DRILLING METHOD GeoProbe EASTING
   SAMPLING EQUIPMENT Macrocore w/liners SURFACE ELEVATION  
   DRILLING STARTED March 2009 CASING ELEVATION Not applicable

DATUM:  
   DRILLING FINISHED March 2009

--

B
ac

kf
ill

--

--

USCS group name, color, grain size range, minor constituents, plasticity, odor, sheen, moisture content, texture, 
weathering, cementation, geologic interpretation, etc.

ST
R

A
TA

--

--

Sample ID
Sample No. 
(SPD####)

--

--



PROJECT  T117 EAA Adjacent Streets Boundary Investigation
ADDRESS
Composite Sample ID:   YC

7900 SE 28th Street, Ste 410 Composite Sample No.:   SPD
Mercer Island, WA 98040 SAMPLERS
(206) 230-9600       FAX (206) 230-9601 DATE/TIME April        2009      Page        of   
DISCRETE SAMPLES:
Sample ID: YC Coordinates: Sample Date April              2009

Sample Number: SPD Sample Time

Type & Depth of Surface Cover: Sample Interval:
Sample Description:

Sample ID: YC Coordinates: Sample Date April              2009
Sample Number: SPD Sample Time
Type & Depth of Surface Cover: Sample Interval:
Sample Description:

SKETCH / NOTES: NORTH: 

Any Field Duplicate?
Y / N

If yes, provide sample ID, 
sample number, date, and  time 

under "Notes"



PROJECT  T117 EAA Adjacent Streets Boundary Investigation
ADDRESS
MIS Sample ID: 

7900 SE 28th Street, Ste 410 Decision Unit ID:
Mercer Island, WA 98040 Depth:
(206) 230-9600 SAMPLERS
FAX (206) 230-9601 DATE/TIME April      2009      Page        of   

Number of Increment Samples: Sample Date April              2009

(Note number of increment samples Time (Start):

 rejected and reasons why, if any) Time (End):

SKETCH / NOTES: NORTH: 

- Sketch residential yard and approximate layout of random sampling grid.
- Describe type and number of tools used.
- Note decontamination procedures/frequency.
- Note sample interval distance (X).

(e.g., inaccessible due to obstructions, located in areas under porches, 
beneath hedges, under heavy vegetation, etc.)

-Describe location and reason for excluded increment samples 



 
 
 
 

ATTACHMENT 2 
1947 City Drawings of 14th Avenue South et. al. Paving 













 
 
 
 

ATTACHMENT 3 
CAS SOP – Subsampling and Compositing of Samples 

(includes Multi-Increment Subsampling) 
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