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1

Introduction

This Quality Assurance Project Plan (QAPP) presents the project organization,
objectives, activities, and quality assurance (QA) procedures to be implemented
during data collection activities preceding the Non-Time Critical Removal Actions
(NTCRA) at the Terminal 117 (T-117) Early Action Area (EAA) in Seattle, Washington.
In particular, this QAPP addresses the additional investigation tasks discussed in the
Engineering Evaluation/Cost Analysis Work Plan (EE/CA Work Plan) and interim
groundwater sampling (submitted under separate cover), as required in the amended
Settlement Agreement Statement of Work (SOW) appended to the NTCRA
Administrative Settlement Agreement and Order on Consent (Settlement Agreement)
issued on December 22, 2005. This QAPP was prepared following the United States
Environmental Protection Agency (EPA) Guidance for Quality Assurance Project Plans,
EPA QA/G-5 (EPA, 2002a) and Requirements for Quality Assurance Project Plans, EPA
QA/R5 (EPA, 2002b). This document was prepared on behalf of the Port of Seattle
(Port) and the City of Seattle (City) for submittal to EPA in accordance with the SOW.

1.1

PROJECT ORGANIZATION

Roy Kuroiwa is the Project Coordinator. Tom Meyer is the Program Manager. Piper
Peterson Lee is the EPA Remedial Project Manager. The organizational structure for
the additional data collection activities will consist of several ENSR staff. They include:
a Project Manager, Project Engineer, Site Safety Officer, Quality Assurance Officer,
Data Validator, and Support Staff. Additional members of the project team include,
but are not limited to Integral Consulting staff, the laboratory coordinator, public
relations officer, and subcontractors.
The responsibilities of project personnel are described in the following paragraphs. In
some cases one person may assume more than one role. A project organization chart is
shown on Figure 1.
1.1.1

Upland Lead

The Upland Lead, Grant Hainsworth from ENSR, will be the primary point of contact
and will have responsibility for the overall success of the project. The Upland Lead’s
duties will include:


Strategy development with project team



Assist Project team as needed in negotiations and strategy development



Review all technical documents associated with the project for technical
accuracy and feasibility



Port and City contact.
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Figure 1. QAPP organization chart
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1.1.2

Upland Task Manager

The Upland Task Manager (TM), Katie Hendrickson, will be the primary point of
contact and will have responsibility for the overall success of the project. The TM’s
duties will include:


Project oversight. Provision of resources to allow completion of project.



Assist Project team as needed in negotiations, strategy development, and
project deliverables.



Establishment of a project record-keeping system.



Monitoring all aspects of the project to verify that all work is being completed
in accordance with this QAPP.



Review all technical documents associated with the project for technical
accuracy and feasibility.



Interface with the Upland Lead as required in all technical matters.



Budget and schedule control.

1.1.3

Project Engineer

The Upland Project Engineer, Greg Brunkhorst of ENSR, is responsible for assisting
the TM.


Maintaining a log for all work completed on site



Coordinating the sampling operations to verify that the sampling team
members adhere to this QAPP



Preparing the field investigation data and information for reports



Working with the subcontractors and analytical laboratories to ensure that all
field activities are conducted appropriately and that field activities are properly
documented



Reviewing subcontractors’ work and invoices.

1.1.4

Site Safety Officer

The Site Safety Officer (SSO), Greg Brunkhorst of ENSR, will be responsible for
verifying that project personnel adhere to the site safety requirements outlined in the
health and safety plan (HASP). These responsibilities will include:


Conducting the health and safety training for project personnel as appropriate



Monitor compliance with the approved HASP



Ensuring that proper health and safety equipment is available for the project
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Modifying health and safety equipment or procedure requirements and amend
the approved HASP based on data gathered during the site work



Interface with the TM as required in matters of health and safety.

The SSO has authority to stop any operation that threatens the health or safety of the
work team or surrounding populace. The daily health and safety activities may be
conducted by the SSO or a designated replacement.
1.1.5

Quality Assurance Officer

The Quality Assurance (QA) Officer, Greg Brunkhorst of ENSR, will be responsible for
audits and monitoring adherence to the project QA objectives. The QA Officer reports
to the PM. The QA Officer has the following responsibilities:


Reviewing laboratory analytical data



Coordinating quality assurance/quality control (QA/QC) operation with the
Laboratory Coordinator



Providing the Data Validator with the laboratory analytical data and sampling
field notes.

1.1.6

Data Validator

Responsibilities of the Data Validator, Sue Milcan of ENSR, will include:


Evaluation of the conformance of the analyses with the specifications of this
QAPP



Verification of the reported results with the raw data



Qualify data after assessment



Ensure the Electronic Data Deliverables (EDDs) of analytical data match the
hard copies



Prepare validation report.

1.1.7

Laboratory Coordinator

The laboratory coordinator will be a project manager at each analytical laboratory.
Responsibilities of the Laboratory Coordinator will include:


Serving as liaison between the laboratory and Staff Engineer or QA Officer



Serving as the “focal point” for laboratory activities



Coordinating laboratory and data activities by the analytical services staff



Ensuring that the integrity of the samples and analyses are maintained at the
lab
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Providing necessary documentation needed to support goals of the project and
ensure that laboratory meets project data quality objectives (DQOs), analytical
concentration goals and other technical specifications for chemical analysis
specified in this QAPP



Notifying the laboratory and QA Officer of specific laboratory
nonconformances and changes



Maintaining a complete set of laboratory data



Verifying data reported is correct



Releasing testing data and results to the Project Engineer or QA Officer in a
timely manner.

1.1.8

Public Relations Representative

David Schaefer of Port of Seattle will be the Port’s main contact for the public for the
project. Sheila Strehle of the City of Seattle will be the City’s main contact for the
public. All comments, requests, questions and complaints should be directed to the
Public Relations representative. If the Public Relations representative needs technical
support, the appropriate consultant will be contacted and a member of the project
team will provide technical input. Comments, requests, questions and complaints
from the public may also be directed to Piper Peterson Lee, EPA Remedial Project
Manager, or Cindy Colgate Schuster, EPA Community Involvement Coordinator.

1.2

PROBLEM DEFINITION AND BACKGROUND

T-117 is located at 8700 Dallas Avenue South in Seattle, Washington (Map 1-1). The
T-117 EAA previously included the bank, mudflat, shoreline and sediments adjacent
to T-117 (T-117 Bank and Sediments), and is now expanded to also include the upland
of Terminal 117 (T-117 Upland) and nearby street right-of-ways (Adjacent Streets). The
amended Settlement Agreement also expands the scope of the NTCRA to include an
assessment of the potential for recontamination of the T-117 EAA from the adjoining
Basin Oil and South Park Marina (Marina) properties. The T-117 EAA and potential
recontamination properties are shown on Map 1-1.
The Duwamish Manufacturing Company reportedly began asphalt manufacturing
operations at T-117 around 1937 and continued until 1978 (URS, 1994) at the general
location corresponding with the present-day west half of T 117. In 1978, the business
was sold and came to be known as the Malarkey Asphalt Company and continued
roofing asphalt manufacturing operations at T-117 until 1993. A mixture of oils was
used in the roofing asphalt manufacturing process. These oils included waste mineral
oils to fuel boilers and heaters that are presumed to be the source of PCBs.
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Map 1-1. T-117 Early action area

Soil and sediment conditions have been determined through an extensive collection of
borings. Chemicals that have been analyzed at T-117 EAA include metals; pesticides;
total petroleum hydrocarbons (TPH); semivolatile organic compounds (SVOCs),
including polycyclic aromatic hydrocarbons (PAHs); polychlorinated biphenyls
(PCBs); phthalates; and phenols. PCBs and TPH are the most prevalent compounds
detected.
Three monitoring wells were installed in 1991 (MW-1, MW-2, MW-3) in which metals,
PCBs, pesticides, and volatile organic compounds (VOCs) were found in the
groundwater (Parametrix 1991). In 1994, PCBs were also detected in these three wells
and PAHs were detected in MW-3. Five additional wells have been installed since that
time. In 2003, monitoring wells MW-1, MW-2, MW-3 and MW-4 were sampled for
PCBs, PAH, TPH and BTEX. No analytes were detected in monitoring wells MW-1,
MW-2 and MW-4. In monitoring well MW-3, PAHs, diesel range hydrocarbons, lube
oil range hydrocarbons and xylenes were detected. During the last sampling event in
August 2006, monitoring wells MW-4 through MW-8 were sampled and analyzed for
PCB, TPH, metals, and SVOCs. PCB was detected in monitoring wells MW-5, MW-6
and MW-8 and metals were detected in all the wells sampled. There were no
detections of TPH or SVOCs.
Two time-critical removal actions (TCRAs) have been conducted at the T-117 EAA. A
removal of upland soils was conducted by the Port in 1999 pursuant to an
Administrative Order on Consent. In 2006, following the discovery of additional soil
contamination and under the terms of a separate Settlement Agreement, the Port
carried out an additional TCRA for the removal of T-117 upland soils with the most
exposed or highest concentrations of PCBs.
The City has conducted activities to identify and control upland sources that
potentially could recontaminate the sediments after completion of the non-time-critical
removal action (NTCRA). Samples from street right-of-ways and residential yards
near T-117 contained levels of PCBs above the standard for a residential area. The City
removed soils and placed an interim cap over residual contaminated areas as a
voluntary action. The Adjacent Streets portion of the T-117 EAA includes areas where
additional cleanup activities are needed in street right-of-ways. The boundaries
delineating the Adjacent Streets portion of the EAA (see Map 1) have been determined
based on the results of over 300 surface and subsurface soil samples obtained from
investigations performed by the City and the King County Health Department in
support of previous voluntary site characterization studies and subsequent actions.
An EE/CA (Windward et al., 2005) was prepared for the T-117 sediments prior to the
current SOW.
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1.2.1

Problem definition

This QAPP addresses the additional monitoring and analysis necessary to revise the
Engineering Evaluation/Cost Analysis, July 13, 2005, for the NTCRA. The goals of
these actions are to obtain base-line data for groundwater on the site (particularly at
the site boundaries) prior to the NTCRA, to characterize groundwater flows and
gradients at the site, and to assess potential for recontamination from the adjacent
Basin Oil and South Park Marina.

1.3

PROJECT DESCRIPTION

These are the actions to be performed in this study in preparation of the NTCRA:


Installation of two groundwater monitoring wells along the Dallas Street Rightof-Way, upgradient (southwest) T-117 Upland boundary (Map 1). The locations
of these wells were determined based on site hydrology and the location of
historical waste handling activities at the Basin Oil site.



Installation of three groundwater monitoring wells adjacent to the shoreline to
replace MW-4 (moved approximately 60 feet to the northwest, downgradient of
the TCRA Removal Area), MW-5, and MW-8, which were abandoned during
the last TCRA (Map 1).



Logging and collection of soil samples during monitoring well installation.



24 hr tidal study at all wells in the groundwater monitoring network (MW-2
through MW-11).



Quarterly monitoring of 10 groundwater monitoring wells for:

1.4
1.4.1



PCBs



TPH



Total suspended solids (TSS)



PAHs including SVOCs



Benzene, toluene, ethylbenzene and xylene (BTEX)



VOCs



Total and dissolved priority pollutant metals.

QUALITY OBJECTIVES AND CRITERIA
Project-specific data quality objectives

The DQOs for these samples are discussed below. The sampling and analysis methods
to meet these DQOs are discussed in Section 2.
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1.4.1.1

Groundwater chemical data

Groundwater chemical data will be collected from the five existing monitoring wells
(MW-1, MW-2, MW-3, MW-6 and MW-7), three replacement wells (MW-4, MW-5 and
MW-8 and the two new wells (MW-9 and MW-10) to be installed. The wells will also
be gauged and monitored for non-aqueous phase liquids (NAPLs). This information
will define the baseline groundwater conditions prior to the NTCRA as well as assess
any contamination entering the site upgradient. The analytical results will be
compared to applicable performance criteria, including the Washington State Water
Quality Standards at a minimum.
1.4.1.2

Soil chemical data

Soil samples will be collected from the borehole during installation of the two new
boundary monitoring wells (MW-9 and MW-10) and replacement wells MW-4, MW-5,
and MW-8. Samples will be collected at the following intervals:


0 to 2.5 ft bgs



2.5 to 4 ft bgs



5 to 6.5 ft bgs



7.5 to 9 ft bgs



10 to 11.5 ft bgs



12.5 to 14 ft bgs.

Samples will be analyzed for PCBs and TPH to supplement the upland soil data set
and to help determine any recontamination from Basin Oil.
1.4.1.3

Tidal study

A 24–hour tidal study will be performed at all wells in the groundwater monitoring
network. The results of the tidal study will be used to determine the appropriate
sample time for groundwater monitoring wells. Groundwater samples will be taken
during the lowering tide to collect water that is representative of the site.
1.4.2

Analytical DQOs

The overall QA objective for analytical data is to ensure that data of known, needed
and acceptable quality are provided. This will ensure that analytical data are reliable,
scientifically sound, and defensible. To achieve this goal, data must be reviewed for:
1) precision; 2) representativeness; 3) comparability; 4) accuracy (or bias); and,
5) completeness.
1.4.2.1

Precision

Field precision is measured by collecting field duplicate samples at a frequency
specified in this QAPP (section 2.4.1) for each matrix collected and measured.
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Laboratory precision and accuracy can be measured through the analysis of matrix
spike/matrix spike duplicate (MS/MSD) samples, laboratory duplicate samples
and/or laboratory control samples/duplicates (LCS/ LCSD). The laboratory will
perform the analysis of one set of MS/MSD, LCS/LCSD and/or duplicate field
samples per matrix measured at a frequency of one sample per 20 samples. Field and
analytical precision will be evaluated by the relative percent difference (RPD) between
field duplicate samples, laboratory duplicate samples; laboratory accuracy and
precision will be determined by the spike recoveries and the RPDs of the MS/MSD
and LCS/LCSD samples, respectively.
RPD =

ABS(R 1 − R 2 )
× 100
(R +R 2 ) / 2

Where:
R1 = Recovery for MS or duplicate 1
R2 = Recovery for MSD or duplicate
1.4.2.2

Accuracy

Accuracy will be evaluated by the use percent recovery (%R) of the target analyte in
spiked samples and surrogates in all samples and QC samples using the following
formula:
%R =

S Q − NQ
× 100
S

Where:
SQ = quantity of spike or surrogate found in sample
NQ = quantity found in native (unspiked) sample
S = quantity of spike or surrogate added to native sample
1.4.2.3

Representativeness

Representativeness is the degree to which data from the project accurately represent a
particular characteristic of the environmental matrix which is being tested.
Representativeness of samples is ensured by adherence to standard field sampling
protocols and standard laboratory protocols. The design of the sampling scheme and
number of samples should provide a representativeness of each matrix or product of
the chemical processes being sampled.
1.4.2.4

Comparability

Comparability is the measurement of the confidence in comparing the results of one
sampling event with another using the same matrix, sample location, sampling
techniques and analytical methodologies.
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1.4.2.5

Completeness

Completeness is the percentage of valid results obtained compared to the total number
of samples taken for a parameter. Since sampling from inspections are usually grab
and limited in number, the number of valid results obtained from the analyses are
expected to be equal or better than 95%. Percent completeness may be calculated using
the following formula:
% Completeness =

# of valid results
# of samples taken

A summary of the project DQO goals are summarized in Table 1-1. The project DQO
goals specified shall be evaluated in conjunction with the data validation process.

1.5

SPECIAL TRAINING/CERTIFICATIONS

Specific training requirements for performing fieldwork at the site are as follows:


All field personnel assigned to the site must have successfully completed
40 hours of training for hazardous site work in accordance with Occupational
Safety and Health Administration (OSHA) 29 Code of Federal Regulations
(CFR) 1910.120(e)(3) and be current with their 8-hour refresher training in
accordance with OSHA 29 CFR 1910.120(e)(8). Documentation of OSHA
training is required prior to personnel being permitted to work on site.



Personnel managing or supervising work on site will also have successfully
completed 8-hours of manager/supervisor training meeting the requirements
of OSHA 29 CFR1910.120(e)(4).



Personnel assigned to the site must be enrolled in a medical surveillance
program meeting the requirements of OSHA 29 CFR 1910.120(f). Personnel
must have successfully passed an occupational physical during the past 12
months and be medically cleared to work on a hazardous waste site and
capable of wearing appropriate personal protective equipment (PPE) and
respiratory protection as may be required.



Scientist/chemist performing the analytical work for this project must have
extensive knowledge, skill and have demonstrated experience in the execution
of the analytical methods being requested.

Lower Duwamish Waterway Superfund Site:
T-117 Early Action Area

QAPP—NTCRA—Preliminary Investigation
and Interim Groundwater Monitoring Plan
March 4, 2008
Page 11

Table 1-1. Data quality objectives
MATRIX

UNITS

METHOD
REPORTING
LIMIT

PCBs

Soil

mg/kg

0.80

±35% /
(a)
±50%

Diesel Range
Hydrocarbons

Soil

mg/kg

5

±35% /
(a)
±50%

Lube Oil Range
Hydrocarbons

Soil

mg/kg

10

±35% /
(a)
±50%

PCBs

Water

µg/L

0.01

±20% /
(a)
±30%

Diesel Range
Hydrocarbons

Water

mg/L

0.25

±20% /
(a)
±30%

Lube Oil Range
Hydrocarbons

Water

mg/L

0.5

±20% /
(a)
±30%
±20% /
(a)
±30%

PARAMETER

PRECISION

SVOC including
PAHs

Water

µg/L

0.1 for PAHs
and 0.1 – 10
for other
SVOCs

TSS

Water

mg/L

1

±50% /
(a)
±30%

BTEX

Water

mg/L

1

±20% /
(a)
±30%

VOC

Water

µg/L

0.2 - 5
depending on
the analyte

±20% /
(a)
±30%

µg/L

0.1 – 50
depending on
the metal

±20% /
(a)
±30%

Metals

Water

ACCURACY
70-130% or lab
control charted
QC limits
70-130% or lab
control charted
QC limits
70-130% or lab
control charted
QC limits
70-130% or lab
control charted
QC limits
70-130% or lab
control charted
QC limits
70-130% or lab
control charted
QC limits
70-130% or lab
control charted
QC limits
50-150% or lab
control charted
QC limits
70-130% or lab
control charted
QC limits
70-130% or lab
control charted
QC limits
70-130% or lab
control charted
QC limits

COMPLETENESS

METHOD

SAMPLE
HOLDING TIME

90%

EPA 8082

14 days

Cool/4°C

8 oz. WMG

90%

NWTPH-Dx

14 days

Cool/4°C

8 oz. WMG

90%

NWTPH-Dx

14 days

Cool/4°C

8 oz. WMG

90%

EPA 8082
(low level)

7 days

Cool/4°C

Liter AG

90%

NWTPH-Dx

7 days unpreserved;
14 days preserved

Cool/4°C;
HCl

2-500 mL
AG

90%

NWTPH-Dx

7 days unpreserved;
14 days preserved

Cool/4°C;
HCl

2-500 mL
AG

90%

EPA 8270D SIM

7 days

Cool/4°C

2-500 mL
AG

90%

EPA 160.2

7 days

Cool/4°C

1 L HDPE

90%

MWTPH-Gx/EPA
8021

14 days, 7 days
unpreserved

HCl to pH<2

(2) 40 mL
vial

90%

EPA 8260B

14 days

HCl to pH<2

(3) 40 mL
vial

90%

6010B for Ag, As,
Be, Cd, Cr, Cu, Ni,
Pd, Se, Sb, Ti, Zn,
7470 for Hg

6 months
(Hg 28 days)

5 ml 1:1 HNO3
total/field
filtered only

500 mL
HDPE

PRESERVATIVE CONTAINER

a

Lab precision is +20% or +50% and field precision is +30% for water samples; Lab precision is ±35% and field precision is ±50% for soil samples
WMG – wide-mouth glass
AG – amber glass
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It is the responsibility of each organization to provide their employees with the
required training, medical monitoring, and fit testing prior to assigning them to work
at this site. Every worker must provide documentation of training, monitoring, and fit
testing (with make/model of respirator) to the PM or Staff Engineer prior to working
on site.

1.6

DOCUMENTATION AND RECORDS

Field investigators will maintain field notes in a bound notebook and all documents,
records, and data collected will be kept in a case file in a secure records filing area.
Because the analytical data shall be fully validated, a Contract Laboratory Program
(CLP)-equivalent deliverables (both hard copy and electronic) with verifiable
supporting documentation shall be submitted by the lab to the PM or the QA Officer.
After data submission and reconciliation, the following documents will be archived at
the Laboratory: 1) signed hard copies of sampling and chain-of-custody records
2) electronic and hard copy of analytical data including extraction and sample
preparation bench sheets, raw data and reduced analytical data. The laboratory will
store all laboratory documentation for sample receipt, sample login, sample extraction,
cleanup and analysis and instrument output documentation per laboratory’s Standard
Operating Procedure (SOP) or QA Manual.
Copies of all analytical reports will be retained in the laboratory files, and at the
discretion of the Laboratory Coordinator, the data will be stored on computer disks for
a minimum of 1 year. After one year, or whenever the data become inactive, the files
will be transferred to archives in accordance with standard laboratory procedure. Data
may be retrieved from archives upon request.
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2

Data Generation and Acquisition

2.1

SAMPLING PROCESS DESIGN AND METHODS

This section describes the methods that will be used to complete the additional
investigative work discussed in the EE/CA Work Plan.
2.1.1

Well installation

Three replacement monitoring wells and two new monitoring wells will be installed to
monitor the groundwater at the shoreline and at the T-117 upgradient boundary along
the Dallas Avenue Right-of-Way. All monitoring wells will be drilled using a hollowstem auger drill rig or a sonic drilling rig. Monitoring wells will be installed to the
approximate depths as summarized in Table 2-1. Soil samples will be collected using
SPT methods (ASTM D 1586). As the borings are advanced, split spoon samples will
be obtained at 2.5-foot intervals with a 1.5-inch-diameter split spoon sampler. The
samples will be collected by driving the split spoon with a 140-pound hammer falling
30 inches, and recording the blow counts required for each 6-inch drive. The split
spoon is advanced through the bottom of the auger to collect the sample. After each
sample is collected and the center drill rod installed, the augers will be advanced to
the top of the next specified sampling interval.
Table 2-1 Monitoring well details
APPROXIMATE WELL DEPTH
(ft bgs)

SCREEN DEPTH
(ft bgs)

MW-4R (Replacement)

14

4–14

MW-5R (Replacement)

19

5–15

MW-8R (Replacement)

19

9–19

MW-9 (New)

15

5–15

MW-10 (New)

15

5–15

MONITORING WELL

Soil samples collected in split spoon samplers will be classified and described using
the Unified Soil Classification System and standard geological terminology. Soil
samples will be placed in laboratory-supplied containers, which will then be placed in
cooler and delivered to the laboratory for PCB analysis by Method 8082 and TPH
analysis by NWTPH-Dx in accordance with the protocols outlined in this QAPP. Soil
descriptions, blow counts, and other observations during drilling will be recorded on a
monitoring well log.
Wells will be constructed in accordance with WAC Chapter 173-160. The well
components will consist of 2-inch-diameterSchedule 40 polyvinyl chloride (PVC) pipe
with flush-threaded couplings. The casing and screen will arrive at the drill site
wrapped in the original, unopened manufacturer’s packaging. New shoreline
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monitoring wells to replace MW-4, MW-5, and MW-8 will constructed similar to the
originals. The two new upland wells will be similar to existing upland monitoring well
MW-1 on Basin Oil property which is screened at 5 to 15 ft bgs.
All monitoring wells will be completed with 10 ft of #10 machine-slotted well screen.
The bottom of the screen will be fitted with a flush-threaded bottom cap no greater
than 6 inches long. The actual completion details will be recorded on a monitoring
well log form. The well screen, bottom cap, and casing materials will be assembled
and lowered into the borehole through the center of the augers until the screen is
placed at the proper depth. The annular materials (sandpack, seal and grout) will then
be emplaced through the center of the augers as the augers are withdrawn from the
borehole.
Sandpack consisting of 10/20 silica sand will be placed from the bottom of the
borehole to 2 ft above the top of the screen in monitoring wells completed to depths of
20 to 35 ft and to 1 foot above the top of screen in monitoring wells completed to
depths of 20 ft or less. The monitoring well will be surged prior to placement of the
bentonite seal to prevent bridging and facilitate settling of the sandpack. In monitoring
wells completed at depths of 20 ft or less, a bentonite seal consisting of bentonite
pellets will be placed directly on the sand pack to a depth of 1.5 ft below grade. The
depth to the top of the sandpack and the bentonite seal will be tagged with a weighted
tape to ensure well completion materials are installed to the correct depth.
Surface completion will be flush-mount completed. The top of the riser pipe will be
fitted with a watertight locking cap. Upon construction completion, the monitoring
wells will be surveyed.
The drill rig mast and all augers and drilling tools will be steam cleaned on site prior
to drilling the first monitoring well, after each monitoring well is drilled, and after the
last monitoring well is drilled and installed. All decontamination water will be
disposed of properly.
2.1.2

Well development

The new monitoring wells will be developed (a minimum of 24 hours after
installation) using pumping and surging or bailing methods described below. Existing
monitoring wells MW-3 and MW-1 have not been sampled in the last two years, so
they will be redeveloped. Specific conductance, pH, and temperature of the water will
be monitored and recorded on a well development form, an example of which is
provided in Attachment A. After stabilization of the parameters has occurred and
development is deemed complete, pumping or bailing will cease and the general rate
of recovery of the water level will be observed and recorded on the well development
form (Attachment A).
Monitoring wells will be checked prior to the first sampling event and annually for the
presence of silt accumulations in the bottoms of the wells. If the accumulation of silt in
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a well is greater than the silt-sump depth, the well will be redeveloped following the
procedures described below.
2.1.2.1

Procedure for redevelopment due to silt accumulation:

1. If the well yield is low, development will be performed with decontaminated
Teflon bailers, dedicated bailers, or disposable high-density polyethylene
(HDPE) bailers.
2. High-yield wells will be developed by surging and bailing or with a
submersible pump. Bailers, pumps, pump tubing, and surge blocks will either
be decontaminated between wells or replaced where appropriate.
Decontamination is described in step 9.
3. All development water will be containerized until testing to determine the
appropriate disposal method. The total volume of development water removed
will be measured in a calibrated container and recorded.
4. Monitoring wells developed by bailing will be surged with a surge block after
the removal of every two casing volumes. The surging should last about
5 minutes each time the well is surged.
5. If a monitoring well is developed by pumping, then the pump will be shut off
after removal of every two casing volumes and the water level will be allowed
to recover for 10 minutes. The pump will then be restarted and pumping will
continue until another two casing volumes have been removed and this step
will be repeated.
6. During development procedures, pH, specific conductance, and temperature of
the water will be monitored and recorded. Information obtained during
development will be recorded on the well development form. The wells will be
developed until the water is reasonably free of sediment, and pH and specific
conductance stabilize within a specified range.
7. Specific conductance and pH of the development water will be measured after
three casing volumes have been removed. Measurements should be taken from
every casing volume starting with the third volume. The monitoring well will
be considered developed when two consecutive pH measurements are within
0.3 units and two consecutive specific conductance measurements are within
10 percent. If pH and specific conductance measurements have not stabilized
after 10 casing volumes have been removed, then the monitoring well will be
considered to be developed.
8. When it is determined that development is complete, pumping or bailing will
stop, and the rate of recovery of the water level will be observed for a period of
15 to 30 minutes to obtain a general idea of hydraulic conductivity of the
formation. Water levels should be measured and recorded on the well
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development form (Attachment A) immediately after development is complete,
and twice more during the observation period to note the general rate of
recovery.
9. Bailers and surge blocks used in more than one well will be decontaminated by
scrubbing with brush and Alconox® solution followed by a tap water rinse and
de-ionized water rinse. The interior of pumps and pump tubing will be
decontaminated by pumping distilled water through the pump and tubing until
the specific conductance of the discharge water is equal to or less than 50 µS.
The outside of the pump tubing will be decontaminated by spraying with an
Alconox® solution and a de-ionized water rinse.
2.1.3

Groundwater sampling

Groundwater samples will be collected from the 10 monitoring wells on a quarterly
basis for one year. Fluid level measurements will be taken prior to sampling the
monitoring well. Groundwater samples will be collected using low-flow sampling
techniques.
2.1.3.1

Pre-purging water level measurements

1. Unlock the well cover (if present) and remove the well cap from the well casing.
Place upside down on a clean surface, away from the well and the
decontamination area.
2. Measure and record the depth to water to the nearest 0.01 foot using an electric
well sounding water level indicator or interface probe. The probe should be
lowered into the water slowly and smoothly to avoid disturbing water in the
monitoring well. If no mark exists on the top of the well casing for a reference
point, take the measurement on the north side of the well casing. Record the
measurements on a well sampling log form (Attachment A).
3. If free-phase hydrocarbons are encountered in a monitoring well, measure the
depths to the top and bottom of the product with an oil/water interface probe
and record the thickness on the water and product level monitoring form.
4. After measurement, decontaminate the electronic sounding water level
indicator and the oil/water interface probe by first wiping the tape and probe
with a paper towel soaked in an Alconox® detergent solution, or scrubbing with
a nylon brush and Alconox®. After wiping or scrubbing the probe and tape,
wipe the tape and probe with a paper towel soaked in distilled water or spray
the tape and probe with distilled water.
5. To prevent contamination of the well, install the well cap onto the well casing
after measuring the depth to water and product.
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2.1.3.2

Low-flow sampling procedures

Low flow sampling will be performed using EPA guidelines. Low-flow sampling will
be accomplished using a peristaltic, bladder or centrifugal pump. Low-flow sampling
procedures are described in the paragraphs below.
1. Insert pump or tubing to the approximate middle of the saturated screen
interval. Care should be taken to minimize disturbance of water in the
monitoring well as the pump is inserted through the water column.
2. Start pump and discharge water at a rate of 0.1 to 0.5 liters per minute. The
actual discharge rate will vary from well to well and will be determined by
monitoring the water level in the well. Drawdowns greater than 0.3 foot should
be avoided and the discharge rate should be adjusted to maintain drawdowns
of 0.3 foot or less.
3. Discharge water will be collected in containers and disposed of properly.
4. Once discharge begins, water quality should be measured using a water quality
measurement device capable of measuring pH, conductivity, turbidity, redox
potential, water temperature and dissolved oxygen.
5. Water quality measurements should be recorded on the water sampling log
form along with the pumping rate and drawdown at the time of measurement.
6. Water quality measurements will be recorded every 3 to 5 minutes until water
quality parameters have stabilized. Water quality parameters have stabilized
when three consecutive readings meet the following criteria:


pH ± 0.1 unit



Conductivity ± 10 percent



Redox potential ± 10 percent



Turbidity ± 10 percent



Temperature ± 10 percent



Dissolved oxygen ± 10 percent.

7. Once water quality parameters have stabilized, water sample collection can
commence. The flow rate should be adjusted to about 0.1 liter per minute to
minimize aeration and bubble formation in sample bottles.
8. The sample bottles for benzene will be filled first followed by the sample bottles
for metals. The sample bottles for benzene will be filled so that no air bubbles or
headspace are present in the bottle. All sample jars will be placed in a cooler
with ice and shipped under chain of custody to the analytical laboratory within
24 hours of collection.
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Groundwater samples will be submitted for the following analysis:


PCBs by Method 8082



TPH (gasoline and diesel) by NWTPH-DX and NWTPH-Gx



TSS by Method 160.2



PAHs and SVOCs by 8270D SIM



BTEX by NWTPH-Gx/EPA 8021



VOC by 8260



Total and dissolved priority pollutant metals by 6010 and 7470.

Upon request, the EPA may approve a reduction in the analyte list upon
demonstration that certain analytes are not of concern at specific monitoring locations
or throughout the T-117 EAA. EPA may also approve a reduction in monitoring
frequency after completion of one (1) year of groundwater monitoring.
2.1.4

24-hour tidal study

A pressure transducer and data logger (AquiStar PT2X or similar) will be placed in all
wells in the groundwater monitoring network. An additional pressure transducer and
data logger will be installed in a stilling well located at the south end of the South Park
Marina dock adjacent to the boathouse to measure the Lower Duwamish Waterway
tidal variation. The transducers will be placed in the wells and secured to the top of
the well to ensure no movement during the tidal study. Transducer will be installed
near the bottom of the screened interval. The cable will be marked indicating the top
of the well to verify there was not any movement of the transducer during the tidal
study.
Each transducer and data logger will be calibrated immediately prior to use. The
transducer and data logger will be programmed to take and record pressure
measurements every 10 minutes for 24 hours.
Water level measurements using an electronic water level meter or interface probe will
be made immediately after initiation and at the completion of the tidal study to
confirm the transducer measurements are accurate.
2.1.5

Decontamination

Decontamination is performed as a quality control measure and as a safety precaution.
It prevents cross-contamination between samples and also helps maintain a clean
working environment. All equipment which could potentially contact samples
requires decontamination. This includes hand tools, monitoring and testing
equipment, personal protective equipment, or heavy equipment (e.g., loaders,
backhoes, drill rigs, etc.). All sampling equipment will be decontaminated prior to use
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and between each sample collection point. All decontamination will comply with
ENSR Standard Operating Procedure 7600 (Attachment A).
Decontamination will be achieved by rinsing with liquids that may include: soap
and/or detergent solutions, tap water, distilled water. Construction equipment may
require pressure washing. Equipment may be allowed to air dry after being cleaned or
may be wiped dry with paper towels or chemical-free cloths. Decontamination water
will be stored on site until completion of the TCRA and will be disposed at a
commercial facility.
All disposable sampling materials and personnel protective equipment used in sample
processing, such as disposable coveralls, gloves, and paper towels, will be placed in
heavyweight garbage bags or other appropriate containers. Disposable supplies will
be removed from the property by sampling personnel and placed in a normal refuse
container for disposal as solid waste.
The following are decontamination procedures for sampling equipment:
1. Remove gross visible solids from the equipment by brushing and then rinse
with tap water.
2. Wash with detergent or soap solution (e.g., Alconox® and tap water).
3. Rinse with methanol (only for highly contaminated equipment).
4. Rinse with tap or distilled water.
5. Repeat entire procedure or any parts of the procedure if solids appear to still be
present on the sampling equipment.
6. Rinse with distilled water.
7. After decontamination procedure is completed, avoid placing equipment
directly on ground surface where recontamination is possible. Spoons and
trowel will be placed in clean plastic bags or wrapped in foil.

2.2

SAMPLE HANDLING AND CUSTODY

Soil and water sampling containers will be filled to minimize head space, and will be
appropriately labeled and stored prior to shipment or delivery to the laboratory.
Reusable sampling equipment such as stainless steel spoons and bowls shall be
decontaminated between sample locations as described below. Sampling procedures
will comply with ENSR Standard Operating Procedure 7130 (Attachment A).
Decontamination processes will comply with SOP 7600 (Attachment A).
Analytical methods and requirements for soil and water and are summarized in
Table 2-2 and Table 2-3.
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Table 2-2. Sample handling and preservation requirements for soil
PARAMETER

METHOD

CONTAINER

PRESERVATION

HOLDING TIME SOIL

PCBs

8082

8 oz. WMG

Cool to 4º C

14 days

TPH

NWTPH-Dx

8 oz. WMG

Cool to 4º C

14 days

Container:

AG – amber glass
HDPE – high density polyethylene

Table 2-3. Sample handling and preservation requirements for water
PARAMETER

METHOD

CONTAINER

PRESERVATION

HOLDING TIME

PCBs

8082

(2) 500 mL AG

Cool to 4º C

7 days

TPH

NWTPH-Dx

(2) 500 mL AG

Cool to 4º C

7 days

TSS

160.2

(2) 500 mL AG

Cool to 4º C

7 days

SVOCs
(including
PAHs)

8270D SIM

1 L AG

Cool to 4º C

7 days

BTEX

NWTPH-Gx/EPA 8021

(2) 40 ml vial

HCl to pH<2

14 days, 7 days
unpreserved

VOC

8260B

(3) 40 ml vial

HCl to pH<2

14 days

Metals

6010B for Ag, As, Be, Cd,
Cr, Cu, Ni, Pd, Se, Sb, Ti,
500 ml HDPE
Zn
7470 for Hg

5 ml 1:1 HNO3
total/field filtered
only

6 months (Hg 28
days)

Container:

AG – amber glass
HDPE – high density polyethylene

2.2.1

Sample packing and labeling procedures

Samples must be packed to prevent damage to the sample container and labeled to
allow sample identification. All samples must be packaged so that they do not leak,
break, vaporize or cause cross-contamination of other samples. Each individual
sample must be properly labeled and identified. A chain-of-custody record must
accompany each shipping container. When refrigeration is required for sample
preservation, samples must be kept cool during the time between collection and final
packaging.
All samples must be clearly identified immediately upon collection. Each sample
bottle label will include the following information:


Client and project name



A unique sample description



Sample collection date and time.
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Additionally, the sample bottle label may include:


Sampler's name or initials



Indication of addition of preservative, if applicable



Analyses to be performed.

After collection, the samples will be maintained under chain-of-custody procedures as
described below.
2.2.2

Chain of custody

Chain-of-custody procedures are intended to document sample possession from the
time of collection to disposal. Chain-of-custody forms (Attachment A) must document
transfers of sample custody. A sample is considered to be under custody if it is in one's
possession, view, or in a designated secure area. The chain-of-custody record will
include, at a minimum, the following information:


Client and project name



Sample collector's name



Company's mailing address and telephone number



Designated recipient of data (name and telephone number)



Analytical laboratory's name and city



Description of each sample (i.e., unique identifier and matrix)



Date and time of collection



Quantity of each sample or number of containers



Type of analysis required



Addition of preservative, if applicable



Requested turn-around times



Date and method of shipment.

When transferring custody, both the individual(s) relinquishing custody of samples
and the individual(s) receiving custody of samples will sign, date, and note the time
on the form. If samples are to leave the collector's possession for shipment to the
laboratory, the subsequent packaging procedures will be followed. If an on-site lab is
being used, a chain-of-custody must be completed but the following packing
procedures do not apply. All samples will be stored appropriately by the lab.
2.2.3

Packing for shipment

Packing of samples for shipment will comply with ENSR’s SOP 7130 (Attachment A).
To prepare a cooler for shipment, the sample bottles will be inventoried and logged on
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the chain-of-custody form. At least one layer of protective material will be placed in
the bottom of the container. As each sample bottle is logged on the chain-of-custody
form, it should be wrapped with protective material (e.g., bubble wrap, matting,
plastic gridding, or similar material) to prevent breakage and placed in a separate
Ziploc bag to prevent cross contamination. Each sample bottle should be placed
upright in the shipping container. Each sample bottle cap should be checked during
wrapping and tightened if needed. Avoid over tightening, which may cause bottle cap
to crack and allow leakage. Additional packaging material such as bubble wrap or
Styrofoam pellets should be spread throughout the voids between the sample bottles.
Most samples require refrigeration as a minimum preservative. If needed, reusable
cold packs or ice placed in heavy-duty zip-lock type bags should be distributed over
the top of the samples. Two or more cold packs or bags should be used to cool the
samples to 4 to 6 degrees Celsius. Additional packing material should then be placed
to fill the balance of the cooler or container. Place a temperature blank in each cooler.
Place the original completed chain-of-custody record in a zip-lock type plastic bag and
tape to the underside of the cooler lid. Alternatively, the bag may be taped to the
underside of the container lid. Retain a copy of the chain-of-custody record with the
field records.
Close the top or lid of the cooler or shipping container and rotate/shake the container
to verify that the contents are packed so that they do not move. Add additional
packaging if needed and reseal. Place signed and dated chain-of-custody seal at two
different locations (front and back) on the cooler or container lid and overlap with
transparent packaging tape. The chain-of-custody tape should be placed on the
container in such a way that opening the container will destroy the tape. Packaging
tape should encircle each end of the cooler at the hinges.
Sample shipment should be sent via courier or an overnight express service that can
guarantee 24-hour delivery. Retain copies of all shipment records as provided by the
shipper.
Chain-of-custody records will be maintained in an appropriate file with the PM.
Copies of these records will be submitted in an appendix to the final report. Chain-ofcustody information will also be recorded in field notebooks.
2.2.4

Sample log-in

Upon receipt of samples (which will be accompanied by a completed chain-of-custody
record detailing requested analyses), the Laboratory Coordinator(s) or his/her
delegate will:


Verify all paperwork, chain-of-custody records, and similar documentation
match the labels on the sample containers
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Log-in samples, assign unique laboratory sample numbers, and attach the
numbers to the sample container(s)



Store samples in a refrigerated sample bank



Record temperature upon receipt.

2.3

ANALYTICAL METHODS

The laboratories utilized for analysis of samples collected under the QAPP shall
perform all analysis according to EPA accepted methods. The analytical method
procedures are detailed in the laboratory QA manual. The method reporting limits for
each analysis are shown in Tables 2-4 and 2-5.
Corrective action in the analytical laboratory may be required due to equipment
malfunction, failure of internal QA/QC checks, method blank contamination,
noncompliance with QA requirements, or failure of performance or system audits.
When measurement equipment or analytical methods fail QA/QC checks, the
problem will be immediately brought to the attention of the appropriate persons in the
laboratory, in accordance with the laboratory’s SOPs. If failure is due to equipment
malfunction, the equipment will be repaired, precision and accuracy will be
reassessed, and the analysis will be rerun. Attempts will be made to reanalyze all
affected parts of the analysis so that, in the end, results are not affected by failure of
QA requirements.
Table 2-4 Method reporting limits in soil
ANALYTE

METHOD

METHOD REPORTING LIMIT

EPA 8082

0.80 mg/kg

Diesel Range Hydrocarbons

NWTPH-Dx

5 mg/kg

Lube Oil Range Hydrocarbons

NWTPH-Dx

10 mg/kg

PCBs

Table 2-5 Method reporting limits in water
ANALYTE

METHOD

METHOD REPORTING LIMIT

EPA 8082 Low Level

0.01 µg/L

Diesel Range Hydrocarbons

NWTPH-Dx

0.25 mg/L

Lube Oil Range Hydrocarbons

NWTPH-Dx

0.50 mg/L

Gasoline Range Hydrocarbons

NWTPH-Gx

0.25 mg/L

TSS

EPA 160.2

1 mg/L

EPA 8270D SIM

0.1 µg/L for PAHs, 0.1 to 10 µg/L for
other SVOCs

BTEX

NWTPH-Gx/EPA 8021

1 mg/L

VOC

EPA 8260B

0.2 to 5 µg/L depending on analyte

PCBs

SVOCs including PAHs
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6010B for Ag, As, Be, Cd,
Cr, Cu, Ni, Pd, Se, Sb, Ti,
Zn, 7470 for Hg

Metals

2.4

0.1 to 50 µg/L depending on metal

QUALITY CONTROL

This section details the measurements checks required to meet the DQOs for this
program.
2.4.1

Field quality control requirements

Field quality control samples are useful in identifying problems resulting from sample
collection or sample processing in the field. The field QC samples to be collected
include field duplicates and sampling equipment rinsate blanks. Trip blanks will also
be used in the air sampling program.
2.4.1.1

Soil

At least 1 soil sample in every 20 will be collected in duplicate for chemical analysis.
Duplicate samples will be collected by splitting the soil and filling two sets of sample
containers with the soils collected. Field duplicates will not be identified as duplicates
on the sample labels or chain-of-custody forms but will be identified as such in the
field notebook and the sample logs.
At least one equipment rinsate sample will be collected after decontamination for
every 20 soil composite samples collected. Duplicate and equipment rinsate samples
will be analyzed for the same constituents as the environmental samples.
2.4.1.2

Water

At least 1 water sample in every 20 will be collected in duplicate for chemical analysis.
Duplicate samples will be collected by filling two sets of sample containers
simultaneously or immediately after on another. Field duplicates will not be identified
as duplicates on the sample labels or chain-of-custody forms but will be identified as
such in the field notebook and the sample logs.
2.4.2

Laboratory quality control requirements

Internal quality control procedures are designed to ensure the consistency and
continuity of data. If required, external QC procedures (inter-laboratory checks) could
be carried out via split sampling to assess the accuracy of the data generated. Internal
QC procedures include the following:


Instrument performance checks



Instrument calibration



Documentation on the traceability of instrument standards, samples and data



Control-charting to track trends in quality control criteria
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Documentation on analytical methodology and QC methodology including
spiked samples, duplicate samples and split samples, use of reference blanks
and check standards for method accuracy and precision



Documentation on sample preservation and transport.

A routine QC protocol is an essential part of the analytical process. The minimum
requirements for each analytical run follow. Additional description of laboratory
QA/QC procedures can be found in the laboratory’s QA Manual. A project narrative
detailing analytical results must accompany all data packages submitted by the
laboratory.
2.4.2.1

Initial and continuing calibrations

A calibration standard will be analyzed each time an instrument is calibrated. The
instruments used to perform the various analyses will be calibrated and the
calibrations verified as required by the respective EPA methodologies. For example, a
standard five-point initial calibration will be utilized to determine the linearity of
response with the gas chromatograph/mass spectrophotometer. Once calibrated, the
system must be verified every 12 hours. All relative response factors, as specified by
the analytical method, must be greater than or equal to 0.05. All relative standard
deviations, as specified by the analytical method, must be less than or equal to 30
percent for the initial calibration and less than or equal to 25 percent for the continuing
calibration.
2.4.2.2

Laboratory control samples

The laboratory control sample (LCS) will consist of a portion of analyte-free water or
solid phase sample that is spiked with target analytes of known concentration. The
LCS will be processed through the entire method procedure and the results examined
for target analyte recovery (accuracy). Precision evaluations will be generated using a
laboratory control sample duplicate (LCSD). The LCS and LCSD results will be used as
a fall-back position by the laboratory in cases where the matrix spike has failed to
achieve acceptable recovery and/or precision. Inability to obtain acceptable LCS
results will be directly related to an inability to generate acceptable results for any
sample. One LCS/LCSD pair will be analyzed for each extraction batch.
2.4.2.3

Method blank analysis

The method blank is utilized to rule out laboratory-introduced contamination by
reagents or method preparation. Compounds detected in the blank will be compared
in concentration to those found in the samples. Any concentration of common
laboratory contaminants (i.e., phthalates, acetone, methylene chloride, or 2-butanone)
in a sample at less than 10 times that found in the blank will be considered a
laboratory contaminant. For other contaminants, any compounds detected at less than
five times that found in the blank will be considered laboratory contamination (EPA,
1994). Values reported for the method blanks are expected to be below the detection
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limits for all compounds, except the common laboratory contaminants. Deviations
from this must be explained in the laboratory project narrative(s). One method blank
will be analyzed for each extraction/digestion batch.
2.4.2.4

Matrix spike analysis

A matrix spike (MS) is the addition of a known amount of target analyte to a sample.
Analysis of the sample that has been spiked and comparison with the results from
unspiked sample (background) will give information about the ability of the test
procedure to generate a correct result from the sample (accuracy). Precision
evaluations will be generated using a matrix spike duplicate (MSD). One matrix spikes
and matrix duplicates will be analyzed per sample delivery group (SDG) or per
20 samples. A SDG is defined as no more than 20 samples or a group of samples
received at the laboratory within a two-week period.
2.4.2.5

Surrogate evaluations (organic analyses)

Surrogate recovery is a quality control measure limited to use in organics analysis.
Surrogates are compounds added to every sample at the beginning of the sample
preparation to monitor the success of the sample preparation on an individual sample
basis (accuracy). Although some methods have established surrogate recovery
acceptance criteria that are part of the method or contract compliance, for the most
part acceptable surrogate recoveries need to be determined by the laboratory.
Recoveries of surrogates will be calculated for all samples, blanks and quality control
samples. Acceptance limits will be listed for each surrogate and sample type and will
be compared against the actual result.
2.4.2.5

Laboratory management review

The Laboratory Coordinator(s) will review all analytical results prior to final external
distribution (preliminary results will be reported before this review). The reviewer
will:


Review results for reasonableness



Review QC data results



Verify that required checking was properly performed



Review sample preservation and holding time requirements



Write a project narrative and release the data to the consultant responsible for
sampling.

If the Laboratory Coordinator(s) finds the data meet project quality requirements, the
data will be released as “final” information. Data which are not acceptable will be held
until the problems are resolved, or the data will be flagged appropriately.
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2.5

INSTRUMENT/EQUIPMENT TESTING, INSPECTION, AND MAINTENANCE

The primary objective of an instrument/equipment testing, inspection, and
maintenance program is to help ensure the timely and effective completion of a
measurement effort by minimizing the downtime of crucial sampling and/or
analytical equipment due to expected or unexpected component failure.
Testing, inspection, and maintenance (TIM) will be carried out on all field and
laboratory equipment in accordance with manufacturer’s recommendations and
professional judgment. Analytical laboratory equipment preventative TIM will be
addressed in the laboratories’ QA manual, which will be kept on file at the contracted
laboratory.
As appropriate, schedules and records of calibration and maintenance will be
maintained for the equipment in the field notebook. Equipment that is out of
calibration or is malfunctioning will be removed from operation until it is recalibrated
or repaired.

2.6

INSTRUMENT/EQUIPMENT CALIBRATION AND FREQUENCY

Measuring and test equipment (M&TE) used during environmental data collection
activities will be subject to calibration requirements. These requirements are
summarized below:


Identification. Either the manufacturer’s serial number or the calibration
system identification number will be used to uniquely identify M&TE. This
identification, along with a label indicating when the next calibration is due,
will be attached to the equipment. If this is not possible, records traceable to the
equipment will be readily available for reference.



Standards. M&TE will be calibrated, whenever possible, against reference
standards having known valid relationships to nationally recognized standards
(e.g., National Institute of Standards and Technology) or accepted values of
natural physical constraints. If national standards do not exist, the basis for
calibration will be described and documented.



Frequency. M&TE will be calibrated at prescribed intervals and/or prior to use.
Frequency will be based on the type of equipment, inherent stability,
manufacturers’ recommendations, intended use, and experience. All sensitive
equipment to be used at the project site or in the laboratory will be calibrated or
checked prior to use.



Records. Calibration records (certifications, logs, etc.) will be maintained for all
M&TE used on the project.

If M&TE are found to be out of calibration, an evaluation will be made and
documented to determine the validity of previous measurements and/or corrective
action will be implemented.
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All laboratory calibration requirements must be met before sample analysis can begin.
The laboratory will follow the calibration procedures found in the analytical methods
listed in this QAPP or in the laboratory’s SOPs. If calibration non-conformances are
noted, samples will be reanalyzed under compliant calibration conditions within
method-specified holding times.

2.7

INSPECTION/ACCEPTANCE OF SUPPLIES AND CONSUMABLES

This section describes the requirements for the procurement of supplies and
consumables. The procurement program is intended to assure that the supplies
purchased for this project meet the required quality criteria of this plan.
Field supplies include the following items:


Gloves



Tyvek™ coveralls



Deionized or distilled water



Solvents/detergent



Soil sampling supplies (trowels, etc.)



Decontamination reagents and supplies



Field equipment calibration standards.

The procurement of these items will be documented by a purchase order process. The
purchase order will specify the manufacturer and the suitable grade of material. The
Project Engineer will be responsible for material procurement and control. The Project
Engineer will verify upon receipt that materials meet the required specifications and
that, as applicable, material or standard certification documents are provided and
maintained. The Project Engineer will also verify that material storage is properly
maintained and contamination of materials is not allowed.
Laboratories contracted for this project must have procedures that are documented
and followed that cover the following:


Checking purity standards, reagent grade water, and other chemicals as
appropriate versus intended use



Preparation and storage of chemicals



Requirements for disposable glassware (grade and handling).

For this project, the Laboratory Coordinator or designee will be responsible for
procuring and shipping the appropriate sample containers and preservatives to the
sampling site. The containers will be pre-cleaned and certified by lot. Reagents
provided will be of the appropriate grade for the analysis. Records of these
certifications and grades of material will be maintained on file at the laboratory.
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2.8

DATA MANAGEMENT

All hard copies of project field documentation, analytical results, and reports will be
filed and stored at the consultant’s library. An electronic copy of all reports and
submittals will be maintained on ENSR’s server and validated analytical results will
be stored in Windward’s EQuIS database.

3

Assessment and Oversight

3.1

ASSESSMENTS AND RESPONSE ACTIONS

Assessment of field sample collection methods will be evaluated using the sampling
equipment rinsate blank results. If there is a detectable level of the compound of
interest in the equipment rinsate blank, the field sampling collection methods will be
modified.
Assessment of the laboratory methods will be evaluated using the field duplicate
results. A significant variation between the original sample and the field duplicate
may be caused by laboratory error or due to field sampling conditions. This variation
will be identified during data validation with results compared to both the laboratory
reports and field notes. Data validation is discussed in more detail in Section 4.
Nonconforming items and activities are those which do not meet the project
requirements or approved work procedures. Non-conformances may be detected and
identified by any of the following groups:


Project Staff: During the performance of field activities and testing, supervision
of subcontractors, performance of audits, and verification of numerical analyses



Laboratory Staff: During the preparation for and performance of laboratory
testing, calibration of equipment, and QC activities



QA Staff: During the performance of audits.

If possible, action will be taken in the field to correct any nonconformance observed
during field activities. If necessary and appropriate, corrective action may consist of
re-sampling. If implementation of corrective action in the field is not possible, the
nonconformance and its potential impact on data quality will be discussed in the
report.
Corrective action to be taken as a result of nonconformance during field activities will
be situation-dependent. The laboratory will be contacted regarding any deviations
from the QAPP, will be asked to provide written justification for such deviations, and
in some instances, will be asked to reanalyze the sample(s) in question. An example of
a laboratory nonconformance that would require corrective action is if holding times
were exceeded prior to analysis. All corrective actions must be documented.
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The person identifying the nonconformance will be responsible for its documentation.
Documentation will include completion of a Corrective Action Form (Attachment C)
which includes the following information:


Name(s) of the individual(s) identifying or originating the nonconformance



Description of the nonconformance



Any required approval signatures



Method(s) for correcting the nonconformance or description of the variance
granted.

Documentation will be made available to project, laboratory, and/or QA management.
Appropriate personnel will be notified by the management of any significant
nonconformance detected by the project, laboratory, or QA staff. Implementation of
corrective actions will be the responsibility of the PM or the Laboratory
Coordinator(s). Any significant recurring nonconformance will be evaluated by project
or laboratory personnel to determine its cause. Appropriate changes will then be
instituted in project requirements and procedures to prevent future recurrence. When
such an evaluation is performed, the results will be documented.
If there are unavoidable deviation from this QAPP in the field or in the laboratory a
Sample Alteration Form (Attachment C) will be completed.

3.2

REPORTS TO MANAGEMENT

Deliverables from this project include


Laboratory hardcopy results and EDDs



Data validation reports



Reports discussing the results.

Results of the NTCRA investigation will be presented in the EE/CA. The interim
quarterly groundwater monitoring results will be submitted to the EPA on a quarterly
basis.

4

Data Validation and Usability

4.1

DATA REVIEW AND VERIFICATION

The laboratory will use EPA methods to identify analytical values that do not meet the
required ranges for surrogate recoveries and matrix spike recoveries. If such values
are identified, then the analysis must be repeated. If the re-analyzed values are within
required limits and holding times, they will be reported as true values. If, in the
repeated analysis, the values are still outside required limits, the data are considered
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to be invalid, and matrix effects are considered to have caused the values to be outside
of the acceptable recovery limits.
Laboratory analysts are responsible for reviewing calibration integrity, sample holding
times, method compliance, and completeness of tests, forms, and logbooks.
Verification of completeness and method compliance, as well as raw data entry and
calculations by analysts will be reviewed by a laboratory supervisor or the Laboratory
Coordinator. The Laboratory Coordinator will be responsible for checking each group
or test data package for precision, accuracy, method compliance, compliance to special
client requirements, and completeness. The Laboratory Coordinator will also be
responsible certifying that hardcopy and EDD data are identical prior to release from
the laboratory.

4.2

VALIDATION

Data validation will be completed by the Data Validator. Data validation will be
completed within three weeks after receipt of the complete laboratory data package. A
detailed report of the data validation results will be submitted to the Quality
Assurance Officer and included in the Final Report.
The analytical laboratories will generate a Level 4 CLP-like fully validatable data
package (EPA, 1991). Data will be validated and qualified using the control limits
specified in Table 1-1. Validation of the analytical data will comply with criteria set
forth in the CLP National Functional for Superfund Organic Methods Data Review (EPA,
2005).

4.3

RECONCILIATION WITH USER REQUIREMENTS

The QA Officer will review the field notebooks, laboratory report, and results of the
data validation to determine if the DQOs have been met. Instances where the DQOs
were not met will be documented. The usability of the data will depend on the
magnitude of the DQO exceedance. Data that has been rejected will be flagged as “R”
and maintained in the database but will not be used in any decision making.
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Standard Operating Procedures
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ATTACHMENT B

Forms
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Corrective Action Form
Project Name and Number:
Sample Dates Involved:
Measurement Parameter:
Acceptable Data Range:
Problem Areas Requiring Corrective Action:
Measures Required to Correct Problem(s):

Means of Detecting Problems and Verifying Correction:

Initiator’s Name:

Date:

Project Officer:

Date:

Quality Staff:

Date:
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Sample Alteration Form
Project Name and Number:
Sample Matrix:
Measurement Parameter:
Standard Procedure for Field Collection & Laboratory Analysis (cite reference):

Reason for Change in Field Procedure or Analysis Variation:

Variation from Field or Analytical Procedure:

Special Equipment, Materials or Personnel Required:

Initiator’s Name:

Date:

Project Officer:

Date:

Quality Staff:

Date:
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