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3.0 BACKGROUND

This section presents the purpose and overview of the Quality Assurance Project Plan
(QAPP) developed for this project; an overview of the Phase I Municipal Stormwater
Permit; Port of Seattle properties under the control of the Phase I Permit; and the
selection of a target environmental outcome to be monitored by the Port of Seattle.

3.1  PURPOSE AND OVERVIEW OF THIS QAPP

The purpose of this Quality Assurance Project Plan is to present the quality assurance and
quality control (QA/QC) procedures for field activities and laboratory analyses associated
with the Targeted Stormwater Management Program Effectiveness Monitoring to be
conducted by the Port of Seattle, as required by Section S8.E of the National Pollutant
Discharge and Elimination System and State Waste Discharge General Permit for
Discharges from Large and Medium Municipal Separate Storm Sewer Systems (Phase |
Permit).

Per Section S8.E of the Phase I Permit, the Port will address the Targeted Stormwater
Management Program (SWMP) Effectiveness Monitoring requirements by conducting
monitoring to address:

e A Targeted Environmental Outcome — Increased maintenance, and

e A SWMP Targeted Action — Tenant education.

This QAPP addresses the monitoring program proposed for the Targeted Environmental
Outcome (i.e., increased maintenance, consisting of more frequent sweeping and catch
basin cleaning). The approach and monitoring program associated with the selected

SWMP Targeted Action (i.e., tenant education) is included in Appendix A.

3.2 PHASE I MUNICIPAL STORMWATER PERMIT

This section presents an overview of the Phase I Permit and the Targeted Stormwater
Management Program Effectiveness Monitoring requirements.

3.2.1 Permit Overview and Monitoring Requirements

The Washington State Department of Ecology (Ecology) issued the final National
Pollutant Discharge and Elimination System (NPDES) and State Waste Discharge
General Permit for Discharges from Large and Medium Municipal Separate Storm Sewer

QAPP for Phase | Municipal Permit Final
Targeted SWMP Effectiveness Monitoring February 2009



Taylor Associates, Inc. and Otak, Inc. Port of Seattle

Systems (Phase I Permit) on January 17, 2007. The Phase I Permit applies to all entities
in Washington State required to have permit coverage under current (Phase I) U.S.
Environmental Protection Agency (EPA) stormwater regulations. This includes cities and
unincorporated portions of counties whose populations exceed 100,000. The Washington
State Phase I permittees include:

¢ King County

e Pierce County

e Snohomish County

e C(lark County

e City of Seattle

e C(City of Tacoma

In addition to the permittees listed above, the following two entities were required to seek
coverage under the Phase I Permit as Secondary Permittees:
e Port of Seattle (excluding Seattle-Tacoma International Airport)

e Port of Tacoma

In accordance with the Phase I Permit, each permittee listed above is required to develop

and implement a comprehensive long-term monitoring program consistent with Special

Condition S8 of the permit. In general, the required monitoring programs shall include

the following three components:

e Stormwater Monitoring (§S8.D),

e Targeted Stormwater Management Program Effectiveness Monitoring (§S8.E), and

e Stormwater Treatment and Hydrologic Management Best Management Practices
Evaluation Monitoring (§S8.F).

Ecology’s objective in requiring permittee’s to develop and implement a comprehensive
long-term monitoring program is to provide a basis for the future reduction of stormwater
pollutants. The information obtained from monitoring establishes a baseline for
evaluation of the effectiveness of stormwater management strategies. It may also assist in
the identification of seasonal trends that may influence the interpretation of monitoring

results.

3.2.2 Targeted Stormwater Management Program Effectiveness
Monitoring

Per Section S8.E of the Phase I Permit, the Port of Seattle is required to conduct
monitoring designed to determine the effectiveness of the Port’s Stormwater

QAPP for Phase | Municipal Permit Final
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Management Program (SWMP) at controlling a stormwater problem that can be directly
addressed by targeted actions outlined in the Port’s SWMP. The Targeted SWMP
Effectiveness Monitoring has been designed to answer the following questions:

e Question #1—The Effectiveness of Achieving a Targeted Environmental Outcome:
To address Section S8.E.1.b of the Permit, the Port has selected to evaluate the
effectiveness of improved maintenance (i.e., sweeping and catch basin cleaning) for
its Targeted Environmental Outcome.

¢ Question #2—The Effectiveness of a SWMP Targeted Action:

To address Section S8.E.1.a of the Permit, the Port has selected to evaluate the
effectiveness of tenant education as its SWMP Targeted Action.

Question #1—Targeted Environmental Outcome:

The Port proposes to evaluate the effectiveness of improved maintenance as its Targeted
Environmental Outcome. To evaluate the effectiveness of improved sweeping and catch
basin maintenance on improving stormwater discharges from parking lots, a baseline
monitoring program will be initially established. Improved maintenance activities will be
conducted and then evaluated for its net benefits to water quality enhancement. The
results of this monitoring may be used to improve the effectiveness of the Port’s annual

maintenance program.

Question #2—SWMP Targeted Action:

The Port proposes to evaluate the effectiveness of tenant education as its Targeted
Action. Educational materials will be developed and distributed to tenants to improve
tenant understanding of stormwater practices and behaviors that are likely to reduce
pollutants in stormwater runoff. The targeted outcome is an improved understanding
among tenants of beneficial stormwater practices and behaviors. Effectiveness
monitoring will include data collection and analysis through surveys and/or polls (per
Permit §S8.E.1.a) to be conducted prior to and after targeted tenant education and
outreach efforts. The required monitoring plan (per Permit §S8.E.3) for the Targeted
Action component is included in Appendix A.

The purpose of this QAPP is to describe the Targeted Environmental Outcome
component of the Targeted Stormwater Management Program Effectiveness Monitoring,
as described in Question #1 above.

QAPP for Phase | Municipal Permit Final
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3.2.3 Relevant SWM Program Components and Relationship to
Effectiveness Monitoring
The Port of Seattle currently performs a wide array of source control activities including:
scheduled sweeping of parking lots and other areas associated with marinas, boatyards,
and cargo and cruise terminals; catch basin and other system cleaning and preventative
maintenance at cruise terminals, marinas, boatyards, and other facilities; and other related
activities. One example is the “Clean Marina” program implemented at Shilshole Bay
Marina for preventing pollution and reducing hazardous wastes. The program provides
on-site services for marina customers and guests including recycling, waste disposal,
cleaning and repair areas, and other designated areas for hazardous materials disposal.

Through the development of the Phase I Municipal Stormwater Management Program
(SWMP), the Port of Seattle will identify and implement measures to prevent and control
the contamination of discharges of stormwater to local receiving waters, including both
operational and structural source control BMPs. Stormwater Pollution Prevention Plans
(SWPPPs) will also be developed for appropriate Port of Seattle properties (per Permit
§S6.E.7). City of Seattle source control BMPs that currently apply to Port properties will
also be included in the development of SWPPPs.

For this study, the Port will monitor the effectiveness of a set of source control (i.e.,
sweeping) and maintenance actions at reducing stormwater pollutants that enter receiving
waters from Port properties. The set of management actions selected for the study are
representative of the activities that occur on Port properties under the control of the Phase

I Permit, as discussed below.

3.3 PROPERTIES UNDER THE CONTROL OF THE NPDES
PHASE I PERMIT

The Seaport and Real Estate Division of the Port of Seattle consists of 1,065 acres of land
bordering the Duwamish Waterway, Lake Washington Ship Canal, and Salmon,
Shilshole, and Elliot Bays, as shown in Figure 1. Port property is divided into terminals
and piers that serve various Port functions and tenant business, and nineteen parks
providing public access to the shoreline. Port facilities in the north and central areas often
are noncontiguous, isolated land parcels supporting a variety of marine related land

usages.
QAPP for Phase | Municipal Permit Final
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At the mouth of the Duwamish River, the South Harbor, including Harbor Island,
supports several terminals and piers. This area provides multiuse, cargo, and warehousing
facilities, in addition to one of two cruise terminals, and rail transfer facilities. Further
north, a second cruise terminal, several piers and many public access parks line the Port
property bordering Elliot Bay. Piers and terminals in the central section of the Port
support multiuse and general marine services. Port property terminates north of Shilshole
and Salmon Bays, with the Shilshole Bay Marina. Fisherman’s Terminal, the Maritime
Industrial Center, and the locks border sections of Salmon Bay, providing commercial

and recreational moorage.

While most this land is owned by the Port, the vast majority of the land is leased to over
250 various tenants located throughout its properties.

The Port of Seattle consists of approximately 1,065 acres of land. Table 1 provides a
breakdown of Port (Seaport and Real Estate Division) properties by NPDES permit type.

Table 1. Port of Seattle properties categorized by NPDES permit type

Permit Type Acres Percentage Comments
Industrial, Boatyard, or
Individual. Industrial-NP (no
General Permits 717.3 67.4% permit) properties included
Park with no pesticide or
No Discharge or herbicides or sewer connected
Sewer Connected 61.0 5.7% properties
These properties are leased to
Tenant - Municipal tenants and under the control of
Permit Area 342 3.2% lessee
Port operated and maintained
Port — Municipal properties, which are under the
Permit Area 252.7 23.7% direct control of the Port
Total: 1065.2

An analysis of Port properties shown in Table 1 reveals that approximately 253 acres (or
24%) of properties are operated and maintained by the Port. These same properties will
also be used to demonstrate the effectiveness of the Port’s SWMP developed under the
NPDES Phase I Municipal Stormwater Permit.

Properties operated and maintained by the Port were further reviewed and categorized by
land use activity, as shown in Table 2. The land use analysis reveals that the predominant

QAPP for Phase | Municipal Permit Final
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use of Port properties not under roof coverage consists of parking lots, consuming
approximately 29 acres (or 11.5%) of land. For this reason, Port-controlled parking areas
have been selected to be the most appropriate land use for demonstrating SWMP

effectiveness, as described in greater detail in Section 7.0.

Table 2. Dominant land uses in Port of Seattle NPDES Phase I Municipal Permit area

Land Use Acres Percentage Comments

Covered Parking and
Office Areas 69.7 27.6% Includes roof tops

Parking areas exposed to
Uncovered Parking 29.0 11.5% rainfall

Includes hotel, landscaping,
Other 12.8 5.0% chassis and container storage
Vacant 141.2 55.9%
Total Port
Municipal Permit Area: 252.7

34 SELECTION OF TARGETED ENVIRONMENTAL OUTCOME
TO BE MONITORED

Given that the predominant land use within the NPDES Phase I permitted area consists of
parking lots, the Port of Seattle will focus on a targeted environmental outcome
associated with implementing increased management activities at a representative Port
property. The source control and maintenance activities that will be evaluated in this
study are ground surface sweeping and catch basin servicing.

Specifically, Targeted Stormwater Management Program Effectiveness Monitoring will
be conducted to evaluate the effectiveness of increased stormwater pollutant source
control and maintenance activities at reducing the amount of certain stormwater
constituents entering Puget Sound from a representative property owned and operated by
the Port of Seattle. Storm drain sediment quality and quantity will be monitored prior to
and after periods of more frequent ground surface sweeping and catch basin servicing,
and the data collected will be used to assess if the increased stormwater management
practices result in less sediment passing through the storm drains and at lower constituent

concentrations.

The process used to select a representative monitoring location from among available
Port properties is described in Section 7.0.

QAPP for Phase | Municipal Permit Final
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4.0 PROJECT DESCRIPTION

This section presents the goals and objectives of the project; describes the boundaries,
target populations, and practical constraints of the study; and specifies the information
and data required to meet the study objectives.

4.1 PROJECT GOALS

The goal of this project is to evaluate the effectiveness of enhanced stormwater pollutant
source control and operational best management practices, specifically conducting
ground surface sweeping and catch basin servicing more frequently, for reducing the
amount of certain stormwater constituents entering Puget Sound from a Port owned and
operated property (targeted environmental outcome).

4.2 PROJECT OBJECTIVES

The objectives of the project include:

(1) In a representative drainage basin, sample the quantity and quality of storm drain
sediment during a “baseline” period when ground surface sweeping and catch basin
servicing are occurring in the drainage basin at a recommended frequency.

(2) In the same drainage basin, sample the quantity and quality of storm drain sediment
during a “treatment” period when parking lot sweeping and catch basin servicing are
occurring in the drainage basin more frequently than during the “baseline” period.

(3) Determine from the data collected for objectives 1 and 2, if conducting ground
surface sweeping and catch basin servicing more frequently results in less sediment
passing through the storm drains and lower concentrations of certain constituents in

these sediments.

4.3 INFORMATION REQUIREMENTS

Information required to meet the study objectives include:

e The volume and weight of material and concentrations of specific constituents in
sediment samples that are continuously accumulated in selected storm drains during a
“baseline” period (Objectives 1, 3), and

e The volume and weight of material and concentrations of specific constituents in
sediment samples that are continuously accumulated in selected storm drains during a
“treatment” period (Objectives 2, 3).
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4.4 DATA COLLECTION

Sediments will be collected from selected storm drain monitoring sites using sediment
traps or similar devices that are deployed continuously during the “baseline” and
“treatment” periods. At least annually, the collected sediments will be measured for
volume, weighed, and analyzed for parameters that have been shown to be associated
with stormwater discharges.

4.5 TARGET POPULATION

For monitoring programs such as this, observations are made or samples are collected to
describe “target populations”. In this case, the target populations are characteristics of
sediment coming from Port properties covered under the NPDES Phase I Municipal
Stormwater Permit that are subject to specific management practices. Specific
characteristics (or target populations) include:

e Sediment volume and weight, and

e Concentrations and loads of specific constituents in sediment carried by stormwater.

Representative drainage basins will be sampled to characterize these populations.

4.6 STUDY BOUNDARY

The study area boundaries encompass Port-owned and operated land covered under the
jurisdiction of the NPDES Phase I Municipal Stormwater Permit.

4.7 PRACTICAL CONSTRAINTS

Practical constraints facing this monitoring project include limitations around site
selection, physical characteristics of the monitoring site, equipment limitations, and
uncertainties inherent to this type of sampling.

e Limitation around site selection include:

o Candidate sites are limited to areas that are not already covered by either a
General permit (e.g., Industrial Stormwater Permit) or an individual NPDES
permit issued by Ecology that covers stormwater discharges, or are Tenant-
operated;

o It’s the Port’s intention to perform sampling on areas covered by the NPDES
Phase I Municipal Stormwater Permit and not those areas covered under an
Industrial Stormwater Permit. The rationale for this is that the Industrial permitted
properties are already under a stormwater monitoring program approved by

Ecology, as a condition of their permit.
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o Another challenge that Port’s face is that much of their property is under the
control of its tenants and not under the direct control of the Port. Due to this
restriction, it is the Port’s intention to sample Port controlled properties where the
Port has the most control of its municipal stormwater program and can implement
its own BMPs.

o The group of candidate sites are small, isolated properties, i.e. “slivers by the
water”. These properties have small drainage basins with short detention times
and the drainage systems are often affected by backwater due to tidal influences.

e Characteristics of the selected site’s storm drain system can constrain how sampling
can be conducted. For instance, some of the storm drain junction structures (manholes
and catch basins) may not have sumps where traditional sediment traps can be
deployed. Also, small-diameter storm drain pipes are not ideal for deploying sediment
traps.

e Sediment traps do not function in a manner that allows for the measurement of
absolute sediment loading. Relative sediment loading can be determined over time at
a site if the sediment traps are deployed consistently.

e [t is difficult to predict how much sediment will be captured by a sediment trap
during the expected deployment period. If sediment yields are higher than expected, a
trap could fill faster than anticipated. If sediment yields are lower than expected, the
trap might not capture enough sediment during the planned deployment period for
performance of all desired physical and chemical analyses.

4.8 DECISION MAKING

The results of this monitoring effort are not intended for use in making specific decisions.
In a broader context, results will allow regional agencies (e.g., Ecology) to gauge whether
comprehensive stormwater management programs are making progress towards the goal

of reducing the amount of pollutants discharged in stormwater and protecting water

quality.
QAPP for Phase | Municipal Permit Final
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5.0 ORGANIZATION AND SCHEDULE

The following section identifies the project team, discusses the project schedule,

identifies special training required for project implementation, and describes the process

of revising this document.

5.1

ROLES AND RESPONSIBILITIES

The table below contains a list of the participants in the major aspects of the project and

personnel responsible for updating the QAPP.

Table 3. Project participant roles and responsibilities

Position

Roles and Responsibilities

Department of Ecology Permit
Coordinator /
Department of Ecology Northwest

Responsible for reviewing the QAPP and project deliverables from
Port of Seattle to Department of Ecology.

Region
Project Manager / Responsible for overall management of the Port’s NPDES Phase [
Port of Seattle compliance activities. Monitors and assesses the quality of work.

Responsible for verifying the QAPP is followed and the project is
producing data of known and acceptable quality. Ensures adequate
training and supervision of all monitoring and data collection

activities. Complies with corrective action requirements.

Technical Manager /
Port of Seattle

Responsible for the development, approval, implementation, and
maintenance of the QAPP and technical coordination with other
project team members.

Quality Assurance Manager /
Port of Seattle

Responsible for validation and verification of data collected.

Project Data Manager /
Port of Seattle

Responsible for the acquisition, verification, and transfer of data.

Consultant Project Manager

Responsible for Consultant project management and coordination
with project team member and Consultant staff. Develops,
facilitates, and conducts monitoring system audits.

Consultant Technical Lead

Manages and oversees monitoring activities and data management
conducted pursuant to the QAPP by Consultant.

Analytical Laboratory Project
Manager

Responsible for supervision of laboratory personnel involved in
generating analytical data for this project. Responsible for
oversight of all operations, ensuring that all quality
assurance/quality control (QA/QC) requirements are met, and
documentation related to the analysis is complete and accurately
reported. Enforces corrective action, as required.

QAPP for Phase | Municipal Permit
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Position

Roles and Responsibilities

Assurance Officer

Analytical Laboratory Quality

Monitors the implementation of the Quality Assurance Plan (QAP)
and the QAPP within the analytical laboratory to ensure complete
compliance with QA objectives as defined by the contract and in
the QAPP. Performs validation and verification of data before the
report is transmitted to the Port.

5.2

SCHEDULE

The following table indicates the approximate implementation schedule for permit-

related activities for Targeted Stormwater Management Program Effectiveness

Monitoring.

Table 4. Anticipated project schedule

Calendar Years: 2008-2013

Anticipated Anticipated .
Activity Date of Date of Deliverable Deliverable
L. . Due Date
Initiation Completion
Project startup 9/9/2008 3/9/2009 Project planning; mon. equip. | Not reported
activities procurement; installation and | to Ecology
testing; staff training
Screening-period 3/9/2009 9/30/2009 Stormwater Monitoring 3/31/2010
sediment sampling Report'"
First baseline-year 10/1/2009 9/30/2010 Stormwater Monitoring 3/31/2011
sediment sampling Report
Second baseline-year 10/1/2010 9/30/2011 Stormwater Monitoring 3/31/2012
sediment sampling® Report
First treatment-year 10/1/2011 9/30/2012 Stormwater Monitoring 3/31/2013
sediment sampling®®’ Report
Second treatment-year 10/1/2012 9/30/2013 Stormwater Monitoring 3/31/2014
sediment sampling® Report
Data validation” 11/1 for each 1/31 for each Stormwater Monitoring 3/31 each
annual sampling | annual sampling Report year starting
period period 2010
(1) Submitted with Annual Report.
(2) Activity ends in next permit cycle.
(3) Activity occurs in next permit cycle.
QAPP for Phase | Municipal Permit Final
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5.3 SPECIAL TRAINING NEEDS/CERTIFICATION

Project staff will receive the following training/certification as appropriate for their role

in the project:

e Any field staff involved with sediment sampling equipment installation or retrieval
requiring confined space entry will have completed confined space entry training.

e Any field staff needing to access the monitoring sites will have undergone necessary
Port security clearance, badging, and safety training.

e Field staff will receive training in sediment sampling equipment operation and
maintenance procedures.

e Field staff will receive training in all necessary sample collection, sample handling,
and chain of custody for sediment sampling.

54 REVISIONS

Ecology must review this QAPP for Targeted Stormwater Management Program
Effectiveness Monitoring under Section S8.E of the Phase I Permit (per Permit §S8.C.2).
Only substantial changes to the Effectiveness Monitoring Program will require that the
QAPP be revised and re-submitted to Ecology for review. Changes requiring re-submittal
of the QAPP to Ecology are considered external revisions.

Smaller changes to the Effectiveness Monitoring Program, not requiring Ecology
approval, are considered internal revisions. Justification, summaries, and details of
internal revisions will be documented in a QAPP Addendum and will be distributed to all
persons on the distribution list by the Project Manager. QAPP Addendums will be

compiled and transmitted no more frequent than quarterly.

QAPP for Phase | Municipal Permit Final
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6.0 QUALITY OBJECTIVES

This section presents the data quality objectives of the project and the measurement
quality indicators that will be used to assess sediment data quality and usability. Data
quality objectives will be achieved through careful attention to sampling, measurement,
and quality assurance/quality control (QA/QC) procedures, as described in this plan.

6.1 DATA QUALITY OBJECTIVES

Data quality objectives (DQOs) are both qualitative and quantitative statements that

define the type, quality, and quantity of data necessary to support project decisions. The

DQOs for the Port of Seattle’s Targeted Stormwater Management Program Effectiveness

Monitoring are as follows:

e The data will be of known precision and accuracy;

e The data will be generated using controlled procedures for field sampling, sample
handling and processing, laboratory analysis, and record keeping;

e Reporting limits will be low enough for evaluation against stormwater management
program endpoints;

e Data of sufficient quality and quantity will be collected to calculate relative annual
yields of target constituents used for assessing the effectiveness of increased
programmatic activities; and

e Collected samples will meet study requirements for representativeness.
The measurement quality objectives for the physical and chemical analysis of sediments
are summarized in Table 5. The data quality parameters used to asses the acceptability of

data are discussed in the following section.

Table 5. Measurement quality objectives for physical and chemical analysis of sediments

Parameter Check Stnd/ Lab Matrix Matrix | Surrogate Lowest
Lab Control | Replicate Spike Spike Stnd Conc. of
Sample Dup Interest
Accuracy Precision | Accuracy | Precision | Accuracy )
(% Rec) (RPD) (% Rec) (RPD) (% Rec)
Conventionals
Total solids 80-120 20% NA NA NA NA
Total organic carbon 80-120 20% 75-125 NA NA 0.10%
Grain Size NA 5% NA NA NA NA
QAPP for Phase | Municipal Permit Final
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Parameter Check Stnd/ Lab Matrix Matrix | Surrogate Lowest
Lab Control | Replicate Spike Spike Stnd Conc. of
Sample Dup Interest
Accuracy Precision | Accuracy | Precision | Accuracy )
(% Rec) (RPD) (% Rec) (RPD) (% Rec)
Metals
Total recoverable
80-120 20% 75-125 NA NA 0.1-5.0 mg/Kg
(Cu, Zn, Pb, Cd, Hg)
Organics
PAHs 50-140 NA 50-140 40% 50-140 70 ug/Kg
TPH
NWTPH-Dx 50-150 NA 50-150 50% 50-150 25-100 mg/Kg

(1) Matrix spike duplicate recovery for organics and TPH targeted at 50-140% and 50-150%, respectively.

(2) Lowest concentration of interest corresponds to reporting limit targets listed in Appendix 9 of the Phase

I Municipal Stormwater Permit, expressed on a dry-weight basis.

6.2

MEASUREMENT QUALITY INDICATORS

Data quality and usability are evaluated in terms of performance criteria. Performance

and acceptance are expressed in terms of measurement quality indicators (MQIs). The

principal indicators of data quality are precision, accuracy, sensitivity, completeness,

comparability, and representativeness. These measures are affected by factors in both the

field and laboratory. Each term is explained below.

6.2.1

Precision

Precision is a measure of the agreement or repeatability of a set of replicated results

obtained from duplicate analysis made under identical conditions. Precision is estimated

from analytical data and cannot be measured directly. Often, poor precision is due to field

variability, problems with sampling and sub-sampling procedures, contamination, or poor

sensitivity of the laboratory methods.

Analytical precision is measured through matrix spike/matrix spike duplicates samples

for organic analyses and through laboratory duplicates samples for inorganic analyses.

Laboratory duplicates are generally prepared by splitting one sample into two and

performing a separate analysis on each split. Matrix spikes and matrix spike duplicates

are prepared by adding a known concentration of analyte to a sample or to a laboratory

duplicate and determining the concentration of the sample plus the spike. The two values

(sample and duplicate, or spike and spike duplicate) are compared to provide an estimate

of the precision of the laboratory method. The precision of a duplicate determination can

be expressed as the relative percent difference (RPD), and is calculated as

QAPP for Phase | Municipal Permit
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RPD = | X, — x| %100
X, +X,

2

Where:
RPD = relative percent difference
X; = native sample

X> = duplicate sample

Guidelines for project analytical and field precision measurements are discussed in
Section 10.0. Analytical precision will be evaluated against quantitative RPD
performance criteria presented in Table 5. Currently, no performance criteria have been
established for field duplicates, thus data will not be qualified based solely on field
duplicate precision.

6.2.2 Accuracy

Accuracy is a measure of the agreement between an experimental determination and the
true value of the parameter being measured. Analytical accuracy may be assessed by
analyzing known reference materials or by analyzing “spiked” samples with known
standards (laboratory control samples, matrix spike, and/or surrogates). Spiking of
reference materials into a sample matrix is the preferred technique because it provides a
measure of potential matrix effects on analytical accuracy. Factors that influence
analytical accuracy include laboratory calibration procedures, sample preparation
procedures, and laboratory equipment or deionized water contamination. Accuracy can be
expressed as a percentage of the true or reference value, or as a percent recovery in those
analyses where reference materials are not available and spiked samples are analyzed.

Analytical accuracy, expressed as percent recovery (P), is calculated as
P= M %100
S4

Where:
P = percent recovery
SSR = spiked sample result
SR = sample result (native)
SA4 = the spiked concentration added to the spiked sample

QAPP for Phase | Municipal Permit Final
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Guidelines for laboratory accuracy are discussed in Section 10.0. Analytical accuracy
will be evaluated against quantitative laboratory control sample, matrix spike, and

surrogate spike (organics) performance criteria presented in Table 5.

6.2.3 Sensitivity

Sensitivity is the measure of the concentration at which an analytical method can
positively identify and report analytical results. The sensitivity of a given method is
commonly referred to as the detection limit. Although there is no single definition of this
term, the following terms and definitions of detection will be used, as appropriate.

¢ Instrument detection limit (IDL) is the minimum concentration that can be
measured from instrument background noise.

e Practical quantification limit (PQL) or method reporting limit is the concentration
of the target analyte that the laboratory has demonstrated the ability to measure within
specified limits of precision and accuracy during routine laboratory operating
conditions. This value is variable and highly dependent on the sample matrix. It is the
minimum concentration that will be reported as “unqualified” by the laboratory.

e Method detection limit (MDL) is a statistically determined concentration. It is the
minimum concentration of an analyte that can be measured and reported with 99
percent confidence that the analyte concentration is greater than zero as determined in
the same or similar sample matrix. Due to the lack of information about analytical
precision at this level, sample results greater than the MDL, but less than the PQL,
will be laboratory qualified as “estimated”.

Analytical methods, method detection limits, and method reporting limits are included in
Section 9.0. The lowest concentrations of interest shown in Table 5 correspond to the
reporting limit targets listed in Appendix 9 of the Phase I Municipal Stormwater Permit.

6.2.4 Representativeness

Representativeness is a qualitative measure of the degree to which sample data accurately
and precisely represent a characteristic environmental condition, or more specifically, site
conditions. Representativeness is a subjective parameter and is used to evaluate the
efficacy of the sampling plan design. It can be assessed through the analysis of field
duplicate samples and other measures.

Sediment samples will be collected so they are adequately representative of the quantity
and nature of the monitored constituents of interest. Representativeness of the sediment

data will be enhanced by continuous deployment of sediment traps. Continuous
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deployment provides samples which are integrated over multiple months. This ability to
integrate samples over a number of episodic runoff events should produce data that are

more representative of long-term sediment quality.

6.2.5 Completeness

Completeness is defined as the percentage of measurements judged to be valid compared
to the total number of measurements made or planned for a specific sample matrix and
analysis. It includes both targeted sample collection by the field team, and analytical
work done by the laboratory. Essentially, it is used to assess how field situations and
laboratory problems affected the overall success of the data collection effort.
Completeness is calculated by the following

Completeness = Valid Measurements <100

Total Measurements

All valid data will be used for this project. Data that has been qualified as estimated
because the quality control criteria were not met will be considered valid for the purpose
of assessing completeness, whereas data that have been qualified as rejected will not be
considered. During the data validation process, an assessment will made of whether the
valid data are sufficient to meet project requirements. If sufficient valid data are not
obtained, corrective actions will be initiated by the Project Manager or his/her designee.

6.2.6 Comparability

Comparability is a qualitative measure designed to express the confidence with which
one data set may be compared to another. Sample collection and handling techniques,
sample matrix type, and analytical method all affect comparability. Comparability is
limited by other MQIs because data sets can be compared with confidence only when
precision and accuracy are known. Data from one phase of an investigation or from a
separate investigation (e.g., sediment monitoring required per Section S8.D of the Phase I
Permit) can be compared to others when similar methods are used and similar data

packages are obtained.
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7.0 SAMPLING PROCESS DESIGN
(EXPERIMENTAL DESIGN)

This section summarizes the process used to select the monitoring site, describes the
monitoring site, and describes the approach for collecting storm drain sediment samples.

7.1 MONITORING SITE SELECTION PROCESS

Port-controlled parking areas are the most appropriate sites to demonstrate stormwater
management program (SWMP) effectiveness (see Section 3.3). The Port used the
following process to select a monitoring site at a representative Port-controlled property:

Site Selection Process

Is the property a Port of Seattle property?

Yes
Is the property already covered by an Ecology General or Individual Permit?

No

\

Is the property operated and maintained by the Port of Seattle?

Yes

\

Does the property represent the most typical land use?

Yes

\

Property selected

Shilshole Bay Marina was chosen as the most representative Port property to measure the
implementation of the Port’s SWMP. The marina is operated by the Port and
approximately 65 percent of the 17.4-acre upland property is a parking lot, making it the
second largest parking area on Port-controlled land. Shilshole Bay Marina is also the
selected site for the Stormwater Monitoring component of the Port’s long-term
monitoring program (per Permit §S8.D). Sediment data collected for Stormwater
Monitoring will augment data collected under this QAPP.
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7.2 MONITORING SITE DESCRIPTION

This section describes the Shilshole Bay Marina property and storm drainage system and

identifies sites for sediment sample collection.

The Shilshole Bay Marina is located in the northwest area of Seattle on the west shore of
Shilshole Bay, as shown in Figure 2. The 99 acre site is long and narrow, bounded on the
west by Seaview Avenue West, on the south by Sunset West Condominium Apartments,
and on the north by Golden Gardens Park. The marina’s on-the-water facilities include
monthly moorage for approximately 1,400 sail and power boats, and 2,700 linear feet of
guest moorage. The marina’s 17.4 acre upland property is predominately a parking lot,
with small areas occupied by dry moorage for 82 vessels up to 30 feet in length,
bathroom/shower buildings, a marina office building, oil disposal stations, and
landscaping. The upland property is 4,000 feet long and generally becomes narrower
from south to north ranging in width from 300 feet at the south end to 100 feet at the
north end of the parking lot.

Figure 3 is a map of the Shilshole Bay Marina storm drainage system (SDS), showing
storm drainage basin boundaries, storm drain pipes, storm drain outfalls, and SDS
structures such as catch basins, trench drains and manholes. The Shilshole Bay Marina
SDS consists of 31 storm drainage basins. Drainage basins range in size from 0.03 acres
to 1.9 acres (Table 6). Nearly all of the drainage basins drain from the east property
boundary to outfalls that discharge at the seawall on the west-side of the upland area.
However, five of these outfalls drain small areas located adjacent to the seawall. Four of
the 31 outfalls convey storm water runoff from off-site properties as well as from the
marina’s upland area. Seven other storm drain outfalls that convey only off-site

stormwater also discharge at the seawall.

The on-site stormwater collection and conveyance system generally includes grated inlets
(trench drains) and catch basins (flow-though type or with sump areas) with runoff
conveyed through small-diameter pipes (approx. 8-inch) and manhole structures. Piped
outfalls discharge to Shilshole Bay at fairly uniform spacing along the seawall structure.
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The 27 outfalls that drain only the marina’s upland property were assessed for inclusion

in this study (Table 6). The findings of this assessment are as follows:

e Many of these on-site drainage areas are unsuitable for this study due to small
catchment size, limited collection system infrastructure, or land use activities that are
not representative of those required for the planned study (runoff from buildings, boat
yard facilities, dry boat storage areas, and other related uses).

e One outfall (6057) will be used to conduct required stormwater outfall
characterization monitoring, including annual sediment monitoring, consistent with
Section S8.D of the Phase I Permit. Consequently, Outfall 6057 is unavailable
exclusively for this study although, as mentioned previously, sediment quality data
collected at this location for the stormwater outfall monitoring study will be used to
augment data collected for this study.

e Two other outfall locations (6035, and 6042) are to be used to conduct the marine
sediment and catch basin insert performance study associated with the Shilshole Bay
Marina Dock Replacement Project, and therefore are unavailable for this study.

As aresult of the limitation discussed above, only eight outfall/drainage basins are
suitable and available for this study. The outfalls chosen are shown in Table 6. These are,
by outfall number, the following: 6040, 6041, 6046, 6048, 6051, 6052, 6061, and 6065
(Figure 4). These locations are considered suitable because they: (1) are primarily used as
parking areas, (2) have adequate stormwater collection infrastructure (catch basins, trench
drains, etc.) upstream of the of the proposed outfall location, and (3) are easily assessable
by Port staff to perform routine source control activities (parking lot sweeping) and

required stormwater system maintenance and cleaning.

Table 6. Shilshole Bay Marina storm drain outfalls and drainage basins

Marina
Conveys Drainage Onsite Land | Needed | Suitable and
Stormwater Conveys Basin Use for Available for
Outfall from Stormwater Area Predominately | Another Sediment
Number Marina from Off-site (acre) Parking Lot Study Sampling
6033 X 1.12
6034 X X 0.74
6035 X 0.31 X X
6037 X
6038 X 0.45
6039 X 0.07
6040 X 0.55 X X
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Marina
Conveys Drainage Onsite Land Needed | Suitable and
Stormwater Conveys Basin Use for Available for
Outfall from Stormwater Area Predominately | Another Sediment
Number Marina from Off-site (acre) Parking Lot Study Sampling

6041 X 0.41 X X

6042 X 0.31 X X

6043 X 0.50

6044 X 0.16

6045 X

6046 X 0.53 X X

6047 X 0.18 X

6048 X 0.56 X X

6049 X X 0.19 X

6050 X 0.38

6051 X 0.57 X X

6052 X 0.38 X X

6053 X 0.85

6054 X

6055 X X 1.90

6056 X 0.40

6057 X 0.99 X X

6058 X 0.18 X

6059 X

6060 X

6061 X 1.53 X X

6062 X

6063 X

6064 X 0.03 X

6065 X 1.26 X X

6066 X 0.09 X

6067 X 0.12 X

6068 X 1.60

6069 X X 0.12

6070 X 0.06

6071 X 0.83
QAPP for Phase | Municipal Permit Final
Targeted SWMP Effectiveness Monitoring February 2009

30




Point features Storm, Trash Separator Line features Storm, Pipe

SystemType, Type Storm, Shut Off Valve ~ SystemType, Feature Type Storm, Trench Drain
B  Storm, Catch Basin Storm, Vent == === Storm, Roof Pipe = = = Storm, Flush Gutter

Storm, Manhole Storm, Unknown —--— Storm, STCR ==:= Storm, Berm

Storm, Cleanout Storm, Divide =:==== Storm, Grass Swale === Storm, Concrete Ditch

Storm, Deck Drain (¢)  Storm, Outfall Storm, Abandoned

Storm, Floor Drain Storm, Perforated Pipe

Storm, Roof Drain Storm, Gutter

Storm, Detention Vault === Storm, Asphalt Swale

S ——

Storm, Lift Station

/’_‘
i
1

Storm, Trench Drain

Lk

4

Storm, Oil Water Separator

E

4]
1

# fd
o
L
GLU
LLUTBY

b £k

i

i
L

Ffli
i

I
L

g
#,!Eﬁg; §
A
HERORY
VA

ad
i

W5 0RERE i
YT
)

8
W
*

i
l]s:
]

"

%

o
7

§

v

i
}
¢
i

B4R St
10
e 4
LA
i
i

the
b b

oA

4040 M
¢

o
&

¢

b
gy

i

#h4
'
fRashs

\
F’E

ARAR
Fee
MUAMAL
AT,
f
2
f

U LDEETS

Wt

e
b

64 fee
HRSEERE

i

AL

g ECRig
fed
AL S Ak
v
i
Hh
'y
i

d;
v

(YT

it
L

I

¥
£
i
(LT
i
1§
£

L

AL

i

j ‘:?’
[OU

v
:& )
Ey
5

ﬁ ﬂ i ;
g
!
i
A
e
it
it

B
M

s e
6t

Eeefeys
.
_'f‘i;fﬁ?

!
“‘-L
i\;‘-Eﬁ

|
oy
b
i

fhet

e
#‘E

e
b
b
=
-
>

\

r}

i
ben
B
RO
il
o]

00 H g
28
o
g
£

R . . [
A %

% et NI SR TR AT BN 9

. . . DA Feb 2008 PROJECT NO.
~_ Aspectconsut Outfalls and Drainage Basins Available 070075
Basins Avaiablo and Suiable 2inch equals 200 feet PeCleonsulting and Suitable for Sediment Sampling [...
(Labeled with Acreage) o 0 Shilshole Bay Marina - Port of Seattle - Seattle, WA 4

Terminals and piers

Parks and jetties

T:\projects_8\SeaPort\ProgramEffectivenessMon\sediment_sampling_basins.mxd




Taylor Associates, Inc. and Otak, Inc. Port of Seattle

This Page Intentionally Left Blank.

QAPP for Phase | Municipal Permit Final

Targeted SWMP Effectiveness Monitoring 32 February 2009



Taylor Associates, Inc. and Otak, Inc. Port of Seattle

7.3 SEDIMENT SAMPLING

Sediment samples will be collected at or in the vicinity of some or all of the outfall
locations identified as available and suitable for this study. Site constraints, including
small-diameter pipes and upstream pass-through type structures (manholes) lacking
available sump area, will likely not allow the typical deployment of in-line sediment traps
at all sites. Instead, sediments will likely be collected in sediment traps fitted to the end of
outfall pipes (at point of discharge from seawall). In-line sediment traps may be deployed
in upstream catch basins depending on observed sediment yields for certain drainage
basins. Glass bottles will comprise the sediment traps unless debris causes damage or
breakage, at which time Teflon bottles will be deployed for the remainder of the study.
Sediment traps will be deployed for up to six-months during a “screening” period and up
to one year during each of the annual “baseline” and “treatment” periods, as discussed
below in Section 7.4. If the required sediment amount is unattainable from these devices,

other collection methods may be employed with prior approval by Ecology.

Collected sediments will be processed in the laboratory following established procedures.
In addition to measurement of accumulated volume and weight, sediment samples will be
analyzed for the following:

e Total solids (% solids),

e Total organic carbon,

e (Qrain size,

e Total recoverable metals, including copper, zinc, lead, cadmium, and mercury,

e Organics, including PAHs, and

e Total petroleum hydrocarbons (NWTPH-Dx)

Note that sediments collected as part of the stormwater monitoring study (per Permit
§S8.D) will be also be analyzed for: phthalates, phenolics, PCBs, herbicides
(pentachlorophenol), and pesticides (Diazinon, Malathion, and Chlorpyrifos). See
Section 9.3 for MDLs and analytical methods.

If the amount of sediment sample collected on an annual basis is insufficient to allow for
analysis of all parameters listed above, samples will be analyzed for as many parameters
as possible in the following priority order (in descending order of priority):

(1) Grain size

(2) Total organic carbon

(3) Metals
QAPP for Phase | Municipal Permit Final
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(4) PAHs
(5) NWTPH-Dx

If insufficient sediment amounts exist to run the next highest priority pollutant, that
analysis will be bypassed and analyses run on lower priority pollutants in accordance
with the remaining priority order to the extent possible. Grain size analysis will be
performed if enough sample is available for all parameters using the grain size method
specified in Section 9.3, otherwise grain size will be characterized qualitatively'.

Table 7 indicates the estimated sample amounts required for each parameter/analyte for
the annual sediment. A total sample of at least 90 g of sediments is needed and up to 825

g is recommended to run the required chemical and physical analyses.

Table 7. Analytical parameters and required sample amounts for annual sediments

Required Sample Amount (g)

Parameter/Specific Analyte Min. Recomm.
Conventionals
Total solids 10 75
Total organic carbon 5 75
Grain size 25 300
Metals
Total recoverable (Cu, Zn, Pb, Cd, Hg) 10 75
Organics
PAHs 20 150
TPH (NWTPH-Dx) 20 150

Total Amount Needed for Annual Sediment Sample: 90g 825¢g

(1) Required sample amounts expressed on a wet-weight basis.
(2) Minimum sample listed for grain size assumes sample consists primarily of fine-grained sediments.

7.4 SEDIMENT SAMPLING APPARATUS

Suspended particulate samples will be collected with the use of in-line stormwater
sediment traps, with a deployment period not to exceed one year. Construction details
and performance of sediment traps is described in Stormwater Sediment Trap Pilot Study
(Wilson and Norton, 1996). A diagram of the construction details of the sediment traps
used by Wilson and Norton is presented in Figure 5. These sediment traps consist of a
glass vessel housed in a stainless steel cup that is held in place by brackets. The sediment

! Per Settlement Agreement to Resolve Monitoring Issues Raised on Appeal by the Phase I Permittees
Under Special Condition S8 of the 2007 Phase I Municipal Stormwater Permit- Attach. A — S8 Settlement

QAPP for Phase | Municipal Permit Final

Targeted SWMP Effectiveness Monitoring " February 2009



Taylor Associates, Inc. and Otak, Inc. Port of Seattle

' 5"
Anchor Bolts
Stainless Cup

Sediment Trap

Trap Opening
Mounting Bracket Top View

Trap Opening

Sediment Trap (Glass)

Adjusting Holes ‘

Adjustable Arm

: Stainless Cup
Mounting Bracket
(Stainless)

Side View

Figure S. Construction details of typical stormwater sediment trap.

(Adapted from Norton, 1998)
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traps are typically installed in large-diameter pipes or in the sumps of storm drain
junction structures, such a catch basins. Neither of these types of deployment
configurations are available at the outfall locations. So while the standard sediment traps
can be deployed at catch basins up-pipe from the outfalls, at the outfalls themselves, the
sediment traps will be deployed within a T-coupling fitted to end of the pipe, as depicted
in Figure 6. The branch of the coupling will be oriented vertically, pointing downward.
The sediment trap will be positioned within the branch, supported by a cap at the end of
the coupling. The top of the sediment trap will protrude into the through-flow section of
the coupling, operating in a manner similar to deployment in a catch-basin sump. As
stormwater flows across the opening of the sediment trap, particulate material will settle
into the trap; however, bed-load would not be captured. Additionally, because the outfall
pipes are periodically submerged during high tides, a check valve will be installed to the

end of the pipe, after the coupling, to prevent seawater from entering the sediment traps.

7.5 IMPLEMENTATION PROCESS

The monitoring project will be implemented in three phases: (1) a screening period, (2) a
baseline period, and (3) a treatment period. Each of these phases are describe below,

including the maintenance and monitoring activities that will occur during each phase.

7.5.1 Screening Period (March 2009 — September 2009)

During the first six months of the implementation period, monitoring will be conducted to
assess sediment yield for drainage basins or portions of drainage basins having different
size catchments. The information obtained will be used to estimate how long sediment
traps can be deployed before filling. During this period, Port of Seattle Maintenance
Division staff will continue monthly sweeping of the Shilshole Bay Marina parking areas
and annual cleaning of stormwater collection system infrastructure (catch basins, trench

drains, etc.).

To assess the range of sediment yield, sediment traps will be deployed at SDS locations
with different size upstream catchment areas, such as:

e Single outfall of a large drainage basin (e.g., 6065 or 6061)

e Single outfall of a small drainage basin (e.g., 6041 or 6048)

e One head-of-pipe catch basin (reduced catchment area within drainage basin)

¢ One middle-of-run catch basin (larger catchment area within drainage basin)
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Crews will periodically inspect bottles over the deployment period, primarily to track the
volume of particulate material that has collected in traps. At the end of the deployment
period (up to six months), the sediment collection bottles will be retrieved from the traps.
Accumulated sediment volumes will be measured in the field and the samples transported
to the laboratory for further processing and physical/chemical analysis as described in
Section 9.0. Sediment weight will be measured in the laboratory and converted to a dry-
weight basis. Average yields will be calculated for each of the catchments monitored,
which will be used to determine how to deploy sediment traps for the remainder of the
study (location of traps in drainage basins with different catchment areas and annual
deployment frequency).

7.5.2 Baseline Period, Years 2 and 3 (Oct. 2009 — Sept. 2011)

During the 2-year baseline period, Port of Seattle Maintenance Division staff will
continue monthly sweeping of the Shilshole Bay Marina parking areas and annual
cleaning of stormwater collection system infrastructure (catch basins, trench drains, etc.).
The purpose of sediment monitoring during the baseline period is to characterize storm
drain sediment yield and quality when standard stormwater source control and

maintenance activities are applied to the drainage basins.

Based on sediment yields observed during the screening period, a sufficient number of
sediment traps will be deployed to collect a total of between six and eight samples
annually. This may include a combination of full-year deployments or by collecting two
samples per year at sites that have higher observed yields. It is expected that this
deployment strategy will provide between 12 and 16 sediment samples for the baseline
period.

At the end of each deployment period, sediment collection bottles will be retrieved from
the traps. Accumulated sediment volumes will be measured in the field and the samples
transported to the laboratory for further processing and analysis. Sediment weight will be
measured in the laboratory and converted to a dry-weight basis.

Prior to initiating the third phase of the study, the baseline data will be evaluated to
determine if a sufficient number of samples have been and likely will be collected to
detect an effect of the enhanced maintenance practices on storm drain sediment quantity
and quality (see Section 13.0 for further discussion). If this analysis suggests more data
are needed, the Port may decide to extend the baseline and treatment periods.
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7.5.3 Treatment Period, Years 4 and 5 (Oct. 2011 — Sept. 2013)

Sediment monitoring will be conducted for an additional two years to assess the
effectiveness of enhanced source control and maintenance activities performed by Port
Maintenance Division staff. Enhanced activities will consist of increasing sweeping
frequency from monthly to bi-monthly (twice per month) and increasing catch basin/inlet
cleaning from annually to bi-annually.

Sediment samples will be collected from the same deployment sites and ideally at the
same frequency as for the baseline period. At the end of each deployment period,
sediment collection bottles will be retrieved from the traps. Accumulated sediment
volumes will be measured in the field and the samples transported to the laboratory for
further processing and analysis. Sediment weight will be measured in the laboratory and
converted to a dry-weight basis.
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8.0 SAMPLING PROCEDURES

This section documents activities associated with the deployment, periodic inspection,
and retrieval of the sediment traps. Further details on the field procedures that will be
implemented to ensure quality control for sample collection and handling are provided in
Section 10.1.

Suspended particulate samples will be collected with the use of sediment traps. See
Section 7.3 for further details.

Sediment traps will be deployed for up to six-months during the “screening period” and
up to one year during each of the annual “baseline” and “treatment” periods. Glass bottles
will comprise the sediment traps unless debris causes damage or breakage, at which time

Teflon bottles will be deployed for the remainder of the study.

Field personnel will deploy the sediment traps either at the end of outfall pipes or in catch
basins at the locations described in Section 7.2. Field personnel will take care to deploy
the traps consistently at each site to avoid introducing sampling bias due to the physical
positioning of the sediment traps.

Crews will periodically inspect the bottles over the deployment period to: (1) ensure that
container openings are free of litter and other debris that could limit sample collection;
(2) ensure the glass collection bottle is not damaged or broken; and (3) note the volume
of material that has collected in the trap. Inspection site visits will occur monthly at the
beginning of the “screening period”’; however, the frequency of subsequent inspections
may be adjusted depending on how quickly the traps are filling.

At the end of the planned deployment period, or when a sediment trap is full or nearly
full, the collection bottle will be removed from the housing or mounting bracket, capped
with a screw closure, packaged, and placed in a cooler on ice for transport to the contract
analytical laboratory for processing. Under no circumstance will samples be frozen prior
to being processed, as this may change the particle size distribution prior to analysis.
Processing will begin within 24 hours of retrieval.

QAPP for Phase | Municipal Permit Final

Targeted SWMP Effectiveness Monitoring a1 February 2009



Taylor Associates, Inc. and Otak, Inc. Port of Seattle

See Section 9.2 for further information on sediment sample processing; sample amounts,
containers, preservation, and analytical hold times; and sample labeling and chain-of-
custody procedures.

8.1 NON-DIRECT MEASUREMENTS

Maintenance logs for sweeping and catch basin/inlet cleaning at the Shilshole Bay
Marina parking lot will be obtained from the Port Maintenance Division. This
information will be compared against the maintenance frequencies specified in Section
7.4 and will be included and discussed in the project annual reports.
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9.0 MEASUREMENT PROCEDURES

This section presents the analytical laboratory selected for this project; describes sample
processing procedures that will be used for sediment samples; and describes physical and
chemical testing procedures used for the analysis of samples collected during this project.

9.1 LABORATORY SELECTION

The laboratory selected for this program will have the demonstrated ability to achieve
acceptable detection/reporting limits for the constituents of interest using standard
analytical methods, meet project-specific criteria, and be accredited by the Washington
State Department of Ecology.

Analytical Resources, Inc. (ARI) has been selected for the physical and chemical analysis
of sediments collected during this project. ARI is currently certified to perform
environmental analysis of soil and water by the Washington State Department of Ecology
through the Environmental Laboratory Accreditation Program (ELAP). A complete list of
parameters that ARI is accredited to perform can be found at

http://www.ecy.wa.gov/apps/eap/acclabs/lab.asp?1d=1235.

ARI is located at the following address:
4611 S. 134th Place

Tukwila, WA 98168-3240

(206) 695-6205

9.2 SAMPLE PROCESSING

This section presents the sample processing procedures for sediment; required sample
amounts, containers, preservation, and holding times for physical and chemical analyses;
and sample label and chain-of-custody procedures for processed samples.

9.2.1 Sediments

Sediment collection bottles retrieved at the end of deployment periods will be transported
to the contract analytical laboratory following established sample handling procedures, as
discussed in Section 8.0. Upon receipt at the contract analytical laboratory, the sediment
samples will be moved to a designated clean room within the laboratory where the
samples will be further processed. All processing will occur with 24 hours of retrieval.
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Processing will consist of first decanting off a portion of the overlying water, then
centrifuging the remaining slurry to isolate the particulate fraction. After initial sample
processing, the contents of each sample bottle will be weighed and the volume measured
to estimate sediment amounts (wet-weight and volume basis) collected from each site.
Next, all samples will be well mixed and transferred to pre-cleaned containers. After
processing, samples will be chilled and maintained at 4 °C until analysis. Excess sample
collected will be stored for potential repeat analyses.

Manipulations of the samples during processing will be accomplished using stainless-
steel utensils. All sample processing utensils will be decontaminated prior to use
following established procedures. All sample containers will be glass jars with Teflon-
lined closures, cleaned to EPA QA/QC specifications (US EPA, 1990). Required sample
amounts, containers, preservatives, and analytical holding times for targeted parameters
are included in Table 8. Analytical methods and method reporting limits for analysis of

sediments are shown in Table 9.

9.2.2 Sample Amounts, Containers, Preservation, and Holding Times

Typical sample amounts, containers, preservation, and analytical holding times are
summarized in Table 8 for targeted sediment parameters. A brief discussion is provided
below for each consideration.

The minimum sample amounts are the minimum sample sizes for a single analysis based
on the contract analytical laboratory. In some cases, allowances have been made in the
minimum sample amounts to account for potential repeat analyses or sample container
damage.

Subsamples obtained from composited sediment samples will be collected into
contaminant-free containers according to analytical method specifications. The contract
analytical laboratory will provide all appropriate sample containers required for this
project.

Certain analytes require chemical preservation in order to minimize potential chemical
changes or degradation that could occur in a sample prior to analysis. Samples prepared
in the laboratory will be preserved and handled following method-specific requirements
for both preservation and storage. No chemical preservatives are required for sediment
samples collected for this project.
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Technical holding times are the maximum length of time allowed between when a sample
is collected to when the digestion, extraction, and/or analysis is initiated to ensure
analytical accuracy and representativeness. All sediment samples retrieved from the field
will be transported to the laboratory and processed as soon as practicable.

Table 8. Typical sample amounts, containers, preservatives, recommended handling, and holding
time for parameters in sediment

Parameter Minimum Container Handling / Holding
Amount Type Preservation Time

Conventional Parameters

Total solids 10 g, wet Glass, WM Cool to < 6°C, no pres. 14 days
Total organic carbon 5g, wet Glass, WM Cool to < 6°C, no pres. 14 days
Grain Size 25 g, wet Glass, WM Cool to <6°C, no pres. | 6 months
Metals

Total recoverable

(copper, zinc, lead, 10 g, wet Glass, WM Cool to < 6°C, no pres. 6 months
cadmium, mercury)

Organics

PAHs 20 g, wet Glass, WM Cool to < 6°C, no pres. 14 days
TPH

NWTPH-Dx 20 g, wet Glass, WM Cool to < 6°C, no pres. 14 days

(1) Minimum sample listed for grain size assumes sample consists primarily of fine-grained sediments.

9.2.3 Sample Labels and Chain of Custody

Sediment samples prepared in the laboratory will be labeled for future identification.

Sample labels will be prepared for each parameter-specific sample container. The

laboratory will provide labels for all sample containers and labels will be filled out using

waterproof ink, placed on the sample containers, and covered with clear plastic shipping

tape. At a minimum, each sample label will contain the following information:

¢ Project name and number,

e Station identification,

e Date and time of sample collection (24-hour clock using Pacific Standard Time),

e Total number of sample containers for each analysis and the number of each
container (e.g., 1/4, 2/4, etc.),

e Sample/QC identification code,

e Analyses to be conducted, and

e Initials of field team.
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Chain-of-custody (COC) procedures will be strictly followed to provide an accurate
written record of the possession of each sample from the time it is collected in the field
through laboratory analysis. The laboratory will provide sufficient copies of blank COC
forms. An example COC form is included in Appendix B. All sample information (i.e.,
sample collection date/time, sample matrix, number of containers, etc.), including all
required analyses, will be logged onto a COC form after sample processing in the
laboratory, and prior to formal transfer of sample containers to the laboratory. Any time
possession of the samples is transferred, the individual(s) relinquishing and receiving the
samples will respectively sign, date, and note the time of transfer on the COC form. This
record documents the transfer of custody of samples from the samplers to the laboratory.

The person responsible for transfer of the samples to the laboratory will complete and
sign the COC form. After the COC form has been completed, the sampler(s) will retain a
copy for future reference, and the COC form will be place in a clear zip loc bag and
placed in the cooler. Coolers will be sealed with custody tape prior to transfer and the
custody seal will be signed and dated by the person transferring the samples, secured
across the lid and body of the cooler, and covered with clear shipping tape.

Upon receipt of the samples, the laboratory will assume responsibility for maintaining
sample chain of custody, and will follow all applicable internal procedures for sample

log-in, storage and holding times, tracking, and control.

9.3 CHEMICAL ANALYSIS PROCEDURES

This section presents the procedures that will be used for the physical and chemical
analysis of sediments, including analytical methods and reporting limits.

9.3.1 Analytical Instruments

Analytical instruments used by the laboratory will be maintained and calibrated
according to the internal laboratory Quality Assurance Plan (QAP), all applicable
standard operating procedures (SOPs), the instrument manufacturer’s specifications, and
any specific method requirements.

9.3.2 Analytical Methods and Reporting Limits

The target constituents for this project and corresponding analytical methods, method
detection limits, and method reporting limits for analysis of samples for this project are
presented in Table 9.
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All analyses will be conducted according to the project QAPP, the contract laboratory’s

QAP, and any specific analytical SOPs. A listing of analytical SOPs used by the contract

laboratory is included in Appendix C.

Table 9. Target constituents, analytical methods, and laboratory method detection and reporting

limits for sediments

Parameter Laboratory Method Method
Method Detection Reporting
Limit Limit
Conventional Parameters
Total solids SM 2540B NA 0.01%
Total organic carbon PSEP (1997) 0.004% 0.02%
Grain Size PSEP (1997) NA 0.01%
Metals
Total recoverable copper EPA 200.8 0.3 pg/Kg 10 ng/Kg
Total recoverable zinc EPA 200.8 5.0 png/Kg 50 ug/Kg
Total recoverable lead EPA 200.8 5.0 png/Kg 20 ng/Kg
Total recoverable cadmium EPA 200.8 5.0 pg/Kg 20 ug/Kg
Total mercury EPA 7471A 5.0 png/Kg 50 ug/Kg
Organics
PAHs EPA 8270D SIM
Naphthalene 2.74 pg/Kg 6.7 ng/Kg
2-Methylnaphthalene 3.34 pg/Kg 6.7 ng/Kg
Acenaphthylene 2.47 pg/Kg 6.7 ng/Kg
Acenaphthene 429 ng/Kg 6.7 ng/Kg
Dibenzofuran 3.65 pg/Kg 6.7 ng/Kg
Fluorene 3.58 pg/Kg 6.7 ng/Kg
Phenanthrene 4.47 ng/Kg 6.7 ng/Kg
Anthracene 3.25 pg/Kg 6.7 ng/Kg
Fluoranthene 3.40 ug/Kg 6.7 ug/Kg
Pyrene 3.46 ng/Kg 6.7 ug/Kg
Benzo(a)anthracene 6.18 ng/Kg 6.7 ng/Kg
Chrysene 2.74 pg/Kg 6.7 ng/Kg
Benzo(b)fluoranthene 6.02 ng/Kg 6.7 ng/Kg
Benzo(k)fluoranthene 5.88 ug/Kg 6.7 ng/Kg
Benzo(a)pyrene 2.39 ug/Kg 6.7 ug/Kg
Indeno(1,2,3-cd)pyrene 3.39 ug/Kg 6.7 ng/Kg
Dibenz(a,h)anthracene 5.59 ng/Kg 6.7 ng/Kg
Benzo(a,h,i)perylene 3.45 ng/Kg 6.7 ng/Kg
1-Methylnaphthalene 4.08 pg/Kg 6.7 ng/Kg
Pentachlorophenol — —
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Parameter Laboratory Method Method
Method Detection Reporting
Limit Limit
TPH
NWTPH-Dx Ecology (1997) 3.27 mg/Kg 10.0 mg/Kg
(1) Laboratory methods, method detection limits, and method reporting limits (PQLs) based
on information provided by Analytical Resources, Inc. (January 2008) and is subject to
revision.
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10.0 QUALITY CONTROL

This section presents the quality control (QC) requirements for field and laboratory
activities associated with this project. Project quality control (QC) procedures will
include the collection and analysis of field QC samples and the use of standard laboratory
QC analyses. The overall quality of data generated during this project will be evaluated in
terms of the MQIs specified in Section 6.2 to ensure that project data quality objectives
are met.

10.1 FIELD QUALITY CONTROL

Field quality control requirements for this project will include recommended procedures
for field documentation, sediment trap deployment and retrieval, field QC samples, and
possible corrective actions for field activities.

10.1.1 Field Quality Control Procedures

Original field records will be maintained in designated binders for all monitoring and
field related activities using project-specific forms and established procedures.

Field documentation will include maintenance inspection field sheets; sediment trap
deployment, inspection, and retrieval field sheets; maintenance activity logs; work
permits for confined spaces; chain-of-custody forms; facility maintenance activity logs
(POS Maintenance); and other required documentation (see Appendix B). All entries in
field notebooks will be written in waterproof ink. When errors are made on accountable
documents, the person who made the error will make the correction by crossing a line
through the error and entering the correct information. All corrections will be initialed
and dated.

The sampling efforts for this program will employ the following field QC procedures to

ensure consistency, reduce contamination, and ensure representative samples:

e Collect integrated sediment samples over multiple months using sediment traps.

e Collect samples in certified contaminant-free or properly decontaminated containers.

e Store sampling containers in clean, sealed boxes or bags prior to use.

e Use “clean hands/dirty hands” sampling techniques (that is, one team member
performs “dirty tasks” such as lifting manhole covers or other equipment, while the
other member performs “clean tasks” such as handling sample collection bottles).

e Hold samples on ice in coolers during retrieval and delivery to laboratory.
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e Deliver samples to laboratory with proper chain of custody, and within recommended

holding times.

Field QC samples will be targeted for collection during planned deployments to be
determined by the Consultant Technical Lead. Field QC samples will require special
labeling and tracking procedures. The types of field control samples planned for this
project, procedures for their collection, and possible corrective measures are discussed
below.

Field corrective actions will be taken during this project to ensure the overall
management of the project. The corrective action process will consist of identifying a
problem, acting to eliminate the problem, monitoring the effectiveness of the corrective
action, verifying that the problem has been eliminated, and documenting the corrective
action. Examples of corrective actions are correcting chain-of-custody forms; correcting
problems in sample collection, packing, transporting, field record keeping; or additional
training in sampling. Additional activities may include re-sampling or evaluating and

amending sampling procedures.

10.1.2 Field Control Samples

Field QC samples are typically used to assess sample collection procedures;
environmental conditions during sample collection, storage, and transport to the
laboratory; and the adequacy of equipment and sampling container decontamination. A

rule-of-thumb of ten percent is typically used for the collection of field QC samples.

The types of field QC samples that will be collected for this project include the
following:
e Field duplicate samples

e Temperature blanks

Additional field QC samples may be needed to meet data quality objectives and quality
control goals established within this QAPP.

10.1.2.1. Field Duplicates

The purpose of collecting and analyzing field duplicates is to demonstrate the precision
of sampling and analytical processes. In general, a replicate or duplicate sample is
defined as two (or more) samples collected at the same time and place and represent a
way to estimate the total random variability (precision) of individual results. Field
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duplicate results are typically used as a qualitative evaluation of sampling precision and
are not used as a basis for qualifying data or accepting/rejecting data.

The collection of field duplicate samples would require the installation and deployment
of a second sediment trap at, or in the vicinity of, a storm drain monitoring site. If
sediment traps are installed primarily at the end of outfall pipes, then collection of field
duplicate samples will not be practicable. However, if observed sediment yields are high
in some of the select drainage basins, sediment traps will likely be re-located further up in
the conveyance system. If this occurs for a number of the monitored drainage basins, then
a replicate collection device could be installed provided a suitable structure is available
for installation (catch basin with sump).

Provided a replicate device can be installed at the study area, a single field duplicate
sample will be targeted for collection on an annual basis. Field duplicate samples, if
collected, will be assigned a unique sample identifier added to the sample identification.

10.1.2.2. Temperature Blanks

Temperature blanks are prepared in the field using distilled or deionized water and placed
in sampler cooler(s) and transported to the laboratory. The laboratory can use this blank
to check the temperature of the samples upon receipt. Temperature blanks will be
prepared in a designated laboratory container, assigned a sample identification code,
labeled, and checked upon receipt. Temperature blanks will be submitted with all
environmental samples delivered or shipped to the contract laboratory during this project.

If the temperature measured by the laboratory exceeds the method-specific temperature
requirement for a particular parameter, the field crew should be notified so that corrective
measures can be taken prior to retrieving the next batch of sediment samples (end of next
deployment period).

Table 10 describes the guidelines for project field QC samples, including the type,
frequency, acceptance limits, and corrective actions.
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Table 10. Summary of project field quality control requirements

Field QC Frequency Control Corrective
Sample Limit Action(s)
Field duplicate Once annually Not applicable; qualitative | Review, modify sample collection
evaluation only procedures

Temperature blank | Each sample delivery | Temperature at or below Review, modify sample collection,
or shipment method-specific limits transport, and storage procedures

10.2 LABORATORY QUALITY CONTROL

The contract analytical laboratory will perform all physical and chemical analyses
requested. In addition to performing the analysis, the laboratory will make every effort to
meet holding times and target reporting limits for each analysis. Specific QA/QC policies
and procedures followed by the contract analytical laboratory are detailed in the
laboratory’s Quality Assurance Plan (QAP) and/or method-specific standard operating
procedures (SOPs). The following section summarizes the laboratory QA/QC procedures
that will be used to assess data quality throughout sample analysis.

10.2.1 Laboratory Control Samples

Routine analysis of laboratory quality control samples is necessary to validate the quality
of the data produced. The type of QC analyses, frequency, and procedures depend on the
analytical method and/or the QA/QC protocols required for a specific project. When all
laboratory QC sample results are acceptable, the specific analysis is considered to be “in-
control” and the data suitable for their intended use. Conversely, laboratory QC sample
results that do not meet the specified acceptance criteria indicate that the procedure may
not be generating acceptable data and corrective action may be necessary to bring the
process back “in-control”.

The specific procedures and frequencies for analytical quality control samples are
detailed for each analytical method in the contract laboratory’s Quality Assurance Plan
(QAP). Typical laboratory QC samples include (but are not limited to) the following:

e Method blanks,

e Laboratory control samples,

e Laboratory matrix replicates (inorganic/conventional parameters)

e Matrix spikes,

e Matrix spike duplicates (organic parameters),

e Standardized reference materials, and

e Other quality indicators
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10.2.1.1. Method Blanks

A method blank is an aliquot of water or solid sample matrix that is free of target analyte
and is processed as part of a sample batch. The purpose of analyzing method blanks is to
demonstrate that contaminants or compounds of interest are not introduced into samples
during laboratory processing. Method blanks will be prepared and analyzed by the
contract analytical laboratory at a rate of at least one per twenty samples or one per
analytical batch (whichever is more frequent). Method blanks will be processed along
with the batch of environmental samples, and will contain all reagents and undergo all
procedural steps as a regular environmental sample for each analysis. An acceptable

method blank is required prior to the analysis of field samples from a preparation batch.

For this project, an acceptable method blank result will be assumed as one that contains
no target analyte at a concentration greater than one-half the contract analytical
laboratory’s reporting limit. If the results for a single method blank exceed the acceptance
criteria, the source(s) of contamination should be corrected following established
laboratory procedures. If necessary, the associated samples should be reprocessed and
reanalyzed; however, this will not apply in situations where the analyte is detected in the
samples at levels > 20 times the method blank level. Remaining sample amount,
analytical hold times, and relative sample concentrations will determine whether samples
can be reanalyzed. If reanalysis is not possible, the associated sample results should be
qualified, as appropriate.

10.2.1.2. Laboratory Control Samples

A laboratory control sample is an aliquot of water or solid matrix free of target analytes
to which selected (method specific) target analytes are added in known quantities. The
purpose of analyzing laboratory control samples is to demonstrate the accuracy of the
analytical method. Laboratory control samples will be prepared and analyzed by the
contract analytical laboratory at a rate of at least one per twenty samples or one per
analytical batch (whichever is more frequent). For this project, laboratory control samples
will consist of laboratory fortified method blanks prepared at a concentration that falls
within the analytical calibration range, but at a concentration different than the standards
use to establish the analytical calibration curve.

Following analysis the percent recovery of each added analyte is calculated and
compared to acceptance criteria (historic control limits established by contract
laboratory). If the recovery of any analyte is outside the acceptable range for accuracy,
the analytical process is not being performed adequately for that analyte and corrective
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actions may be required. If necessary, the sample batch should be prepared again, and the
laboratory control sample reanalyzed. If reanalysis is not possible, the associated sample
results should be qualified, as appropriate.

10.2.1.3. Laboratory Matrix Replicates

The purpose of analyzing replicates is to demonstrate the precision of the analytical
method. Replicates are two or more identical analyses performed on subsamples of the
same environmental sample at the same time, and should be performed on samples that
are expected to contain measurable concentrations of target analyte. For inorganic
analyses, a minimum of one replicate set will be processed by the contract analytical
laboratory for each analytical batch. Replicate samples are not routinely performed for
organic parameters. Instead, analytical precision is evaluated through the analysis of

duplicate matrix spike samples.

If the relative percent difference for any analyte is greater than the precision criteria, the
analytical process is not being performed adequately for that analyte and corrective
actions may be required (procedure evaluation), unless the excessive difference between
the replicate samples is clearly matrix related. In cases where matrix problems are not
suspect, the sample batch may be prepared again and laboratory replicates reanalyzed. If
reanalysis is not possible, the associated sample results should be qualified, as

appropriate.

10.2.1.4. Matrix Spikes

A matrix spike is an environmental sample to which known quantities of selected
(method specific) target analyte have been added. The matrix spike is processed as part of
an analytical batch and is used to measure the efficiency and accuracy of the analytical
process for a particular sample matrix. Matrix spikes will be prepared and analyzed by
the contract analytical laboratory at a rate of at least one per twenty samples or one per

analytical batch (whichever is more frequent).

Following analysis the percent recovery of each spiked analyte is calculated and
compared to specified acceptance criteria. If the recovery of any spiked analyte is outside
the acceptable range for accuracy, the analytical process is not being performed
adequately for that analyte and corrective actions may be required. If recovery of
laboratory control samples for any organic analysis is acceptable, the analytical process is
being performed adequately for that analyte, and the problem is most likely attributable to

the sample matrix. Matrix spikes with unacceptable recovery values for inorganic
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analyses will be reprocessed and reanalyzed. If reanalysis results still fail to meet
acceptance criteria, it will be assumed that that the sample matrix is affecting the
recovery values. If matrix problems cannot be corrected, or reanalysis is not possible, the

associated sample results should be qualified, as appropriate.

10.2.1.5. Matrix Spike Duplicates

A matrix spike duplicate is prepared in an identical manner to the matrix spike. Matrix
spike duplicate analyses are often used to measure method precision and accuracy. In this
case, the relative percent difference for recovery of a spiked analyte is calculated and
compared to acceptance criteria. Matrix spike/matrix spike duplicate analyses will be
performed only for required organic analyses, whereas matrix spike and laboratory
replicate samples will be performed for required inorganic analyses. Matrix spike/matrix
spike duplicates will be prepared and analyzed by the contract analytical laboratory for
organic analysis at a rate of at least one pair per twenty samples or one pair per analytical
batch (whichever is more frequent).

If relative percent difference values between matrix spike duplicates do not meet
acceptance criteria, but spike recovery values are acceptable, no re-extraction or analysis
will be required. It will be assumed that the sample is not homogenous, causing poor
analytical precision. If relative percent difference values between matrix spike duplicates
do not meet acceptance criteria, and recovery values in one or both replicates in not
acceptable, the sample and associated matrix spike replicates will be reprocessed and
reanalyzed, provided sufficient sample is available and/or holding time remaining. If the
reanalysis results are not within acceptance limits, it will be assumed that the sample is

not homogenous, causing poor analytical precision.

10.2.1.6. Standardized Reference Material

A standard reference material is analyzed and certified by an outside organization to
contain known quantities of select target analytes independent of analytical methods.
These materials are normally purchased from suppliers outside of the contract analytical
laboratory and are supplied with acceptance criteria. Analysis of standard reference
materials is used to assess the overall accuracy of the laboratory’s analytical process.
External reference samples are analyzed after instrument calibration and prior to sample
analysis. Compound recovery values not within the specified limit indicate the need to
evaluate either the calibration standards or instrumentation. These corrective actions will
be conducted, as necessary, following procedures outlined in the contract laboratory’s

Quality Assurance Plan.
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10.2.1.7. Other Quality Indicators

In addition to analyzing the quality control samples outlined previously, various

indicators are added to environmental samples to measure the efficiency and accuracy of

the contract analytical laboratory’s analytical processes. Surrogate standards are added to

extractable organic samples prior to extraction to monitor extraction efficiency. Internal

standards are added to metals digestates for ICP-MS analyses and to organic samples or

extracts prior to analysis to verify instrument operation.

The calculated recovery of surrogate analyses is compared to historic control limits

maintained by the analytical laboratory to aid in assessing analytical efficiency for a

given sample matrix. When these analyses fail to meet specific acceptance criteria,

corrective actions are conducted consistent with the contract laboratory’s Quality

Assurance Plan.

Table 11 describes the guidelines for project analytical laboratory QC samples, including

the type, frequency, acceptance limits, and corrective actions. Specific details on

laboratory QC analyses, including corrective actions, are included in the contract

analytical laboratory’s Quality Assurance Plan.

Table 11. Summary of project laboratory quality control requirements

5% or 1 per anal.

batch, if req’d

recoveries; usually

80-120%

QC Analysis Frequency Control Corrective
Procedure Limit Action(s)
Method Inorgs. 5% or 1 per Analyte conc. Eval. procedure; identify contam.
Blank analysis batch <PQL/MRL source; pot. batch/sample reanalysis;
eval./qualify data <10x blank conc.
Convent. | Method specific; | Analyte conc. Eval. procedure; identify contam.
5% or 1 per anal. | < PQL/MRL source; pot. batch/sample reanalysis;
batch, if req’d eval./qualify data <10x blank conc.
Organics/ | 5% or 1 per Analyte conc. Eval. procedure; identify contam.
TPH analysis batch <PQL/MRL source; pot. batch/sample reanalysis;
eval./qualify data <5-10x blank conc.
LCS or Inorgs. 5% or 1 per 80-120% Eval. procedure; recalibrate; pot.
SRM analysis batch recovery, or CCL batch/sample reanalysis; eval./qualify
affected data.
Convent. | Method specific; | Analyte-specific Eval. procedure; recalibrate; pot.

batch/sample reanalysis; eval./qualify
affected data.
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per anal. batch

QC Analysis Frequency Control Corrective
Procedure Limit Action(s)
Organics/ | 5% or 1 per Analyte-specific Eval. procedure; recalibrate; pot.
TPH analysis batch recoveries; usually 50- batch/sample reanalysis; eval./qualify
140 (orgs) and 50-150 affected data.
(TPH); LCL or CCL
Matrix Inorgs. 5% or 1 per anal. | 75-125% recovery Eval. procedure and assess pot. matrix
Spike batch effects; pot. batch/sample reanalysis;
eval./qualify affected data.
Convent. | Method specific; | Analyte specific Eval. procedure and assess pot. matrix
5% or 1 per anal. | recoveries; usually effects; pot. batch/sample reanalysis;
batch, if req’d 75-125% eval./qualify affected data.
Organics/ | 5% or 1 per Analyte-specific Eval. LCS or SRM recoveries to
TPH analysis batch recoveries: usually 50- assess pot. matrix effects;
140 (orgs) and 50-150 eval./qualify affected data.
(TPH)
Sample or | Inorgs. Duplicates @ 20% RPD Eval. procedure and assess pot. matrix
Spike 5% or 1 per anal. effects; pot. batch/sample reanalysis;
Replicate batch eval./qualify affected data.
Convent. | Dup. / trip. @ 20% RPD/RSD Eval. procedure and assess pot. matrix
5% or 1 per anal. effects; pot. batch/sample reanalysis;
batch eval./qualify affected data.
Organics/ | Matrix spike 40% RPD (organics) Eval. procedure and assess pot. matrix
TPH dup. @ 5% or1 | 50% RPD (TPH) effects; pot. batch/sample reanalysis;

eval./qualify affected data.

(1) Definition of terms used: CCL — certified control limits; LCL — laboratory control limits; MRL —
method reporting limit; PQL — practical quantitation limit; RPD — relative percent difference; RSD —

relative standard deviation; LCS — Laboratory Control Sample; SRM — Standard Reference Material
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11.0 DATA MANAGEMENT PROCEDURES

There are two types of data that will be generated for this component of the Port’s long-
term monitoring program: (1) field activity data, including sediment trap deployment,
inspection, and retrieval; and (2) laboratory sediment quantity and quality data.

11.1 FIELD ACTIVITY DATA
Field activity data will be recorded in the field notebook. The field notebook will include

the completed sediment trap deployment, inspection and retrieval field sheets, and chain-
of-custody forms. Copies of these field data sheets are included in Appendix B. The
Consultant Technical Lead is responsible for updating and storing the field notebook.
New field notebook content will be photocopied monthly, and the copy stored at the
Consultant’s offices.

11.2 LABORATORY DATA

All laboratory reports will be transmitted electronically via PDF and CD to the Project
Data Manager. Data reported electronically in Port Electronic Data Deliverable (EDD)
format by the contract analytical laboratory will be transferred to the Port’s
Environmental Management Information System (EMIS). Data from EMIS may be
exported to Excel spreadsheets or other software programs for analysis by the Consultant
Technical Manager after undergoing review, verification and validation, as described in
Section 14.0. The laboratory reports will be included as appendices in the annual reports,
as described in Section 13.0.
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12.0 ASSESSMENT/OVERSIGHT

Assessment and oversight activities will be performed to determine whether the QC

measures identified in the QAPP are being implemented and documented as required.

Audits and reviews are the tools to implement this process. For example, during a review,

the auditor may check that a sediment trap has been correctly deployed or that

information on a field data sheet matches information entered on a COC form. During an

audit or review, the auditor may check for:

e Adherence to the site-specific plans.

e Documentation of the process or system.

e Proper identification, resolution, and documentation of nonconformance with the
process system.

e Correction of identified deficiencies.

e Assessments and Response Actions.

12.1 ASSESSMENTS AND RESPONSE ACTIONS

The need for an audit can be determined independently by the Consultant Project
Manager, at the recommendation of the Port of Seattle, or at the recommendation of
Ecology. Assessment activities may include surveillance, inspection, peer review,
management system review, readiness review, technical systems audit, performance
evaluation, and data quality assessment. The Consultant Project Manager, with assistance
from the Quality Assurance Manager, will be responsible for initiating audits, selecting
the audit team, and overseeing audit implementation. Audits of the analytical laboratories
will be performed in accordance with the laboratory subcontract. The Consultant Project
Manager, Quality Assurance Manager or designee, in compliance with the subcontract,
will perform laboratory audits.

Field audits also may be conducted by the Project Manager, Quality Assurance Manager,

or a designee.

12.1.1 Laboratory Performance and Systems Audits

Laboratory systems may be audited in accordance with project requirements. Contracted
laboratories must submit a Laboratory Quality Assurance Plan (QAP). The QAP must
include relevant standard operating procedures, a description of the laboratory’s internal
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procurement policies, and its corrective action program. The laboratory audits will

address at least the following questions:

e s the laboratory operation being performed as required by the subcontract?

e Are internal laboratory operations being conducted in accordance with the laboratory
QAP?

e Are the laboratory analyses being performed in accordance with method
requirements?

Any nonconformance noted during an audit will result in a corrective action.

12.1.2 Field Team Performance and System Audits

The Consultant Project Manager, Quality Assurance Manager or a designated

representative may conduct audits of the field activities in accordance with the project

requirements. The audit will address at least the following questions:

e Are sampling operations being performed as stated in the QAPP and SOPs?

e Are the sample labels being filled out completely and accurately?

e Are the COC records complete and accurate?

e Are the field notebooks being filled out completely and accurately?

e Are the sampling activities being conducted in accordance with the QAPP and SOPs?

e Are the documents generated in association with the field effort being stored as
described in the QAPP and SOPs?

The generation and documentation of field data also will be audited. The audits will focus
on verifying that proper procedures are followed so that subsequent sample data will be
valid. Any nonconformance noted during an audit will result in corrective action.

The results of the assessment and oversight activities will be reported to the Project
Manager, who has ultimate responsibility for ensuring that the corrective action response
is completed, verified, and documented.
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13.0 REPORTING

Two types of reports will be generated in relation to the Targeted Stormwater
Management Program Effectiveness Monitoring activities covered in this QAPP. These
report types are:

(1) Status Reports to Management, and

(2) Annual Stormwater Monitoring Reports

The Status Reports to Management are not required by the Phase I Permit, but will be
used at the discretion of the Project Manager as internal means to track the progress of
the monitoring program. Stormwater Management Program Effectiveness Monitoring
Reporting is required by the Phase I Permit to be included as a section in the overall
Annual Report (per Permit §S8.H.1.b and §S9.G). The following sections describe the
two types of reports.

13.1 STATUS REPORTS TO MANAGEMENT

Status reports to track Stormwater Management Program Effectiveness Monitoring

progress may be prepared and submitted to the Project Manager as frequently as

quarterly. A typical status report may include the following information and components:

e A summary of the number of sediment trap deployments and/or inspection site visits
conducted and number of sediment samples retrieved, if any, during the current
period.

e An appraisal of project progress relative to the overall proposed schedule,

e Summary of the quality control and validation review of analytical data reports, and

e Discussion of any project issues that may need to be addressed.

13.2 ANNUAL STORMWATER MONITORING REPORT
The Stormwater Monitoring Report (per Permit §S8.H) is a required component of the

Annual Report (per Permit §S9.G). Stormwater Management Program Effectiveness

Monitoring Reporting must be included in these Stormwater Monitoring Reports (per

Permit §S8.H.1.b). The following items will be addressed in each Annual Stormwater

Monitoring Report, as appropriate (per Permit §S8.H.1.b).

e A summary of the purpose, design, and methods of the monitoring program (per
Permit §S8.H.1.b.1). The third Annual Report (submitted March 2010) will include
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this information initially, while subsequent reports will describe any changes
instituted during the period addressed by the report.

e The status of implementing the monitoring program (per Permit §S8.H.1.b.ii)

e A comprehensive data and QA/QC report for the monitoring program, with an
explanation and discussion of the data (per Permit §S8.H.1.b.iii). Each annual report
will focus on the data collected and QA/QC activities conducted during the period
addressed in the report in the context of information presented in prior reports.

e An analysis of the results of the monitoring program (per Permit §S8.H.1.b.iv). The
project results will be presented in the annual report that follows the end of the
treatment period (during the next permit cycle).

e Recommended future actions based on findings (per Permit §S8.H.1.b.v) will be
presented in the annual report that follows the end of the treatment period (during the
next permit cycle).

Each annual Stormwater Monitoring Report will compile sampling data from the
previous water year”. Table 12 below summarizes the period of sampling data that will be

included in each annual Stormwater Monitoring Report for the current Phase I Permit.

Table 12. Data collection period included in each annual report

Report Date Includes Sampling Data from

March 31, 2010 March 2009 through September 2009

March 31, 2011 October 2009 through September 2010

March 31, 2012 October 2010 through September 2011

Next permit cycle October 2011 through March 2012 (end of permit)

13.2.1 Data Analysis

After completion of the baseline data collection period, the data collected during the
baseline period will be analyzed to determine the differences in sediment quantity,
constituent concentrations, and constituent loadings that could be detected with statistical
significance at a statistical power of 0.80, based on the number of samples proposed for
the study. If the magnitudes of the detectable differences are considered too large, then
the Port may decide to extend the baseline and treatment periods in order to collect a

larger sample size.

? The first Annual Stormwater Monitoring Report submitted under this QAPP will include data from only a
portion of the water year.
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Following the conclusion of the data collection period, the sampling data will be analyzed

to determine the following:

(1) Is the quantity (weight and volume) of sediment that accumulated in the sediment
traps during the baseline period significantly different from the amount of sediment
that accumulated in the traps during the treatment period?

(2) Are the concentrations and loads of chemical constituents in sediment samples
collected during the baseline period significantly different from the concentrations
and loads of chemical constituents in sediment samples collected during the treatment
period? Constituent loads will be determined by multiplying the dry-weight of a
sediment sample by the constituent concentrations in that sample.

Comparisons of sediment quantity, constituent concentrations, and constituent loadings
during the baseline and treatment periods will be performed using a statistical test
appropriate to the data distributions (e.g., Student’s t-test, Wilcoxon rank-sum test, or
Kruskal-Wallis procedure).
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14.0 DATA REVIEW VERIFICATION AND
VALIDATION

This section addresses data review, verification, and validations activities that occur after
the data collection phases are complete. Implementation of these procedures determines

whether the data conform to the specified criteria, thus satisfying the program objectives.

14.1 DATA REVIEW, VERIFICATION, AND VALIDATION
SUMMARY

Data pertaining to the quantity and quality of storm drain sediment will be generated for
this project. Data review involves examination of the data for errors or omissions. Data
verification is the systematic process that involves examination of the QC results for
compliance with acceptance criteria. Data validation involves the examination of the

complete data package to determine whether the procedures in the QAPP were followed.

All data obtained from field observations and laboratory measurements will be reviewed
and verified for conformance to project requirements, and then validated against the data
quality objectives that are listed in Section 0. Only those data that are supported by
appropriate quality control data and meet the measurement performance specification
defined for this program will be considered acceptable and used in the project. The data

review, verification, and validation procedures for each data type are discussed below.

Maintenance logs will be reviewed and verified for completeness and to confirm that the
maintenance was conducted in a manner and at a frequency as specified in this QAPP.

Verification and validation procedures will be based on the guidance provided by the
EPA (2002) in Guidance on Environmental Data Verification and Data Validation, EPA
QA/G-8. These procedures include, for example, how computer entries are compared to
field data sheets, data gaps are identified, calculations are checked, raw data are

examined for outliers or nonsensical readings, and so forth.

The staff and management of the respective field, laboratory, and data management tasks
are responsible for the integrity, validation, and verification of the data each task
generates or handles throughout each process. The Laboratory Quality Assurance Officer
is responsible for ensuring that laboratory data are scientifically valid, defensible, of
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acceptable precision and accuracy, and reviewed for integrity. The Data Manager will be
responsible for ensuring that all data are properly reviewed and verified, and submitted in
the required format for import to EMIS. The Quality Assurance Manager is responsible
for validating a minimum of 10 percent of the data produced in each task. Finally, the
Project Manager, with the concurrence of the Quality Assurance Manager, is responsible
for validating that all data to be reported meet the objectives of the project and are
suitable for reporting.

14.2 VERIFICATION AND VALIDATION METHODS

This section presents example methods that may be used for the data verification and
validation process. The records needed for, general methods and process for completion
of, and the reporting of verification and validation are discussed. Specific methods, as
documented via SOPs or data reports, will be further developed as the project proceeds.

14.2.1 Data Verification Inputs

Records that may be used as inputs for the data verification process are presented in
Table 13.

Table 13. Example data verification inputs

Operation Common Records Sources for Record Specifications
Sediment trap deployment, Field logs, chain-of-custody QAPP, Standard Operating Procedures
inspection, and sediment (COC) forms for sample collection, pre-printed COC
sample collection form instructions, project database
Sample receipt COC forms from field QAPP, laboratory SOP for sample

personnel, receiver’s copy of | receipt, pre-printed COC instructions
shipping bill, internal
laboratory receipt forms,
internal laboratory COC
forms, laboratory documented
temperature logs

Sample preparation Analytical services requests, QAPP, reference method, laboratory
internal laboratory receipt SOP for analysis method, pre-printed
forms, internal laboratory instructions on internal forms and
COC forms, laboratory worksheets

refrigerator or freezer logs,
preparation logs or bench
notes, manufacturer’s
certificates for standards or

solutions
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Operation Common Records Sources for Record Specifications
Sample analysis Analytical services requests, QAPP, reference method, laboratory
internal laboratory receipt SOP for analysis method, pre-printed
forms, internal laboratory instructions on internal forms and
COC forms, laboratory worksheets

refrigerator or freezer logs,
manufacturer’s certifications
for standards or solutions,
instrument logs or bench
notes, instrument readouts
(raw data), calculation
worksheets, quality control
(QC) results, analytical reports
from the lab to the client.

Records review Internal laboratory checklists QAPP, laboratory SOP for analysis
method, or laboratory QA Plan

Source: US EPA 2002

14.2.2 Data Verification Implementation Methods

Following are expected data verification methods to be used by the Quality Assurance

Manager. Additional verification methods may be developed as the project progresses. A

checklist of what verification was completed and when it was completed should be

systematically documented throughout the project.

e Determine if maximum holding times were exceeded (for each parameter).

e Completeness and missing data: Do the analytical results match what the field sheets
and COCs have listed for samples collected?

e Correct analytical method used by laboratory?

e Correct detection limit achieved by laboratory?

e Matrix spike recovery within laboratory’s limits?

e Laboratory duplicate within laboratory’s limits?

e Expected trends: Is the result realistic for each individual parameter? Is the data point

an outlier when compared to existing project data?

14.2.3 Data Verification Outputs

There are two general outputs from the data verification process:
(1) The verified data, and

(2) data verification records.
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The verified data are the final data sets that will proceed on to the Data Usability
Assessment, as described in Section 15.0. These data sets will be in the format as
described in Section 11.0. Data verification records will list the date when the Quality
Assurance Manager has completed the verification process, indicate the methods used,
and discuss relevant data issues. Data verification records could be included in, for
example, the Status Reports to Management or the Data QA/QC report section of the
Annual Stormwater Monitoring Report, as described in Section 13.2.

Any changes to the results as originally reported by the laboratory should either be
accompanied by a note of explanation from the data verifier or the laboratory, indicated
by an appropriate flag, or reflected in a revised laboratory data report. Data verification
records can also include a narrative that identifies technical non-compliance issues or

shortcomings of the data produced during the field or laboratory activities.
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15.0 DATA QUALITY (USABILITY)
ASSESSMENT

Data Quality Assessment (DQA) is completed after data verification and validation is
done. If the Data Quality Objectives stated in this QAPP are met, then the data will be
useable in meeting project objectives. If the Data Quality Objectives stated in this QAPP
are not met, a determination must be made of whether the quantity and quality of the data
are sufficient to meet project objectives. Anomalies in the data set will be identified and
assessed, and their impact on meeting project objectives will be discussed in the pertinent
Stormwater Monitoring Report.

The main goals of the DQA will be to determine if the resulting project data set:

(1) Indicates that maintenance activities were conducted in a manner and at a frequency
indicated in the QAPP;

(2) Is representative of stormwater runoff conditions in the selected municipal drainage
basin; and

(3) Is sufficient to determine whether the increased maintenance activities conducted
during the treatment period resulted in either a measurable reduction in the quantity
of and/or a measurable improvement in the quality of storm drain sediment coming

from the selected municipal drainage basin.

Table 14. Example DQA table

Study Period Number of Sediment Number of Sediment Percent of Samples
Samples Collected Samples that Pass DQA Targeted

Baseline

Period

Treatment

Period
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PORT OF SEATTLE STORMWATER
MANAGEMENT PROGRAM EFFECTIVENESS
MONITORING—TARGETED ACTION

INTRODUCTION
Per Section S8.E of the NPDES Phase I Municipal Stormwater Permit (Permit), Targeted

Stormwater Management Program (SWMP) Effectiveness Monitoring will be conducted
by the Port of Seattle (Port) to evaluate the effectiveness of education at improving the
knowledge and level of understanding among tenants of beneficial stormwater practices
and behaviors that they can change in order to reduce pollutants in stormwater runoff
being discharged from Port leased properties. The following section discusses the
required elements of the monitoring program (per Permit §S8.E.3).

SWMP EFFECTIVENESS MONITORING PLAN

Section S8.E.1 of the Permit states that the Permittee shall conduct monitoring designed
to determine the effectiveness of the Permittee’s SWMP at controlling a stormwater
related problem that can be directly addressed by targeted action(s) within the SWMP.
According to Section S8.E.2, monitoring may include data collection and analysis of
other programmatic measures of effectiveness such as surveys and polls. Section S8.E.3
requires that the Permittee develop a monitoring plan for the collection of data needed to
measure the effectiveness of the selected targeted SWMP action.

The following sections address the four required elements of the monitoring program,

including:

e A description of the targeted action and why it is significant to the Port,

e Specific hypotheses to be tested by the monitoring program,

e Specific parameters/attributes to be monitored, and

e Expected modifications to management actions based on the outcome of hypotheses
testing.

Each of these required elements is discussed below.
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Description of Targeted Action

Section S8.E.3.a of the Permit requires a description of the targeted action, an
explanation of why it is significant to the Permittee, and if the problem is significant to
other stormwater managers.

e Description of the Targeted Action: The Port of Seattle’s targeted action is to educate
tenants about the Port’s NPDES Phase I Permit and required stormwater management
program, current and planned future activities, and the impacts of their stormwater
discharges on adjacent water bodies. Educational materials will be developed and
distributed to tenants to improve tenant understanding of stormwater practices,
NPDES Permit requirements, and behaviors that they can undertake to reduce
pollutants in stormwater runoff. The targeted outcome is an improved understanding
among tenants of the requirements of the NPDES Permit, City code, and beneficial
stormwater practices and behaviors.

e Why it is Significant to the Permittee: Because the Port of Seattle resides within the
City of Seattle, the Port is required to comply with City best management practices
(BMPs), not only for construction and post-construction activities, but also for source
control activities. These requirements range from City-wide BMPs to BMPs for
individual commercial and industrial sites and activities. Educational materials will
address the NPDES Permit, City codes, enforcement procedures, and the role of
relevant City ordinances in the Port’s stormwater management program.

e Significance to other Stormwater Managers: Much of the area that falls under the
Port’s municipal stormwater permit is under the direct control of tenants through
leases with the Port. These tenants engage in a variety of businesses with a wide
range of potential impacts to the Port’s stormwater system and adjacent receiving
waters. Approximately 67% (or 720 acres) of Port-owned and tenant-controlled
properties are covered under a current NPDES Industrial, Individual, or Boatyard
Stormwater General Permit, which requires the implementation of source control
activities and other best management practices, as outlined in required stormwater
pollution prevention plans (SWPPPs), and scheduled monitoring.

Because the focus of this targeted action is on all tenants, whether they are under a
separate General permit or whether they are included within the Port’s municipal
stormwater permit, it is likely that this problem would also be significant to other
stormwater managers and that the findings of this targeted SWMP action regarding
the use of tenant education would be useful to other permittees.
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Hypothesis

Section S8.E.3.b of the Permit requires a specific hypothesis about the targeted action

outcome that will be tested by the monitoring program. The hypothesis is that targeted

educational outreach materials distributed to tenants will improve tenant understanding

and knowledge of the following:

e Permit requirements;

e Potential impacts that stormwater discharges can have to local receiving waters;

e Applicable City codes that affect the Port’s stormwater management program;

e Methods that can be used to avoid, minimize, reduce, and/or eliminate adverse
impacts from stormwater discharges;

e Impacts of illicit and other non-stormwater discharge, including what constitutes an
illicit discharge;

e What behaviors that need to be changed in order to improve water quality in their
stormwater runoff;

e What programs or activities are conducted as part of the Port’s SWMP; and

e How tenants can assist the Port in achieving regulatory compliance.

Measurable Attributes

Section S8.E.3.c of the Permit requires information of the specific parameters, or
attributes to be measured. For the targeted SWMP action, a survey will be developed and
administered to the tenants before and after the receipt of educational materials.
Attributes and measured changes will likely include the following:

e Knowledge of the Port’s stormwater management program, applicable City codes,
and practices on their own properties that are likely to improve water quality;

e Collected feedback from tenants on applicability and effectiveness of educational
materials;

e Documentation of the status of tenant’s on-site source control and best management
practices, as outlined in their required SWPPPs;

e Schedule and actions needed for SWPPP implementation;

e Determination if educational materials have resulted in changes in behavior, revisions
to current practices, and/or implementation of new practices aimed at improving
stormwater runoff quality;

e Documentation of the type and frequency of use of the selected educational materials
presented to tenants; and

e An assessment of the usefulness of this information to the tenants, including
suggested revision and enhancements to future educations materials.
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Modifications to Management Actions

Section S8.E.3.d of the Permit requires and explanation about expected modifications to

management actions resulting from the outcome of hypotheses testing. It is expected that

the Port will learn a great deal about their tenants in regard to SWMP, permits, City

codes, SWPPPs, and BMPs. From this collected information, the Port of Seattle will:

e Determine if education has been an effective and useful SWMP action;

e Determine if additional targeted educational materials are needed;

e Evaluate, change, and refine educational materials for applicability to tenants and
their effectiveness in changing practices and behaviors; and

e Discontinue use of materials tenants generally regarded as irrelevant or less useful for
their particular operations.
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Port of Seattle - Seaport Phase | Stormwater Monitoring
Sediment Trap Deployment

Consultant

Page: of

Personnel: Weather: Date:
Sediment trap  |Funnel Screen
Sediment trap bottle deployed |deployed and |deployed Housing bottom
Station Arrival Time |housing/ bracket ok? |and secure? secure? and secure?|cap secured? [Notes

Notes




Port of Seattle - Seaport Phase | Stormwater Monitoring Consultant
Sediment Trap Inspection and Retrieval

Page:_ of
Personnel: Weather: Date:
Sediment Trap Inspection
Debris at Sediment
trap Sedment trap trap Funnel in [Screen in
Sediment trap opening? |Trap bottle|Sediment retrieved? (if yes [redeployed [place place Housing
housing/ bracket [If so, condition [trap percent [fill in retreival and and and bottom cap
Station Arrival time  [ok? remove |ok? filled? section below) secured? secure? |secure? |secured? |Notes
Sediment Trap Retrieval
Time of Sample placed in New trap deployed? (if yes
Station retrieval Sample ID cooler on ice? complete deployment form) Notes




Chain of Custody Record & Laboratory Analysis Request Port of Seattle - Seaport Phase | Stormwater Monitoring

AR gned K Turn-around Requested: Dater: Analytical Resources, Incorporated
: : Analytical Chemists and Consultants
ARI Client Company: Phone: Page: of 4611 South 134th Place, Suite 100
Tukwila, WA 98168
Client Contact: 206-695-6200 206-695-6201 (fax)
Client Project Name: Analysis Requested Notes/Comments
Client Project #: Samplers:
Sample ID Date Time Matrix | Ne. Containers
Comments/Special Instructions Relinqushed by Received by: Relinquished by Received by:
(Signature) (Signature) (Signature) (Signature)
Printed Name: Printed Name: Printed Name: Printed Name:
Company: Company: Company: Company:
Date & Time: Date & Time: Date & Time: Date & Time

Limits of Liability: ARI will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the ARI Quality Assurance Program. This
program meets standards for the industry. The total liability of AR, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced
amount for said services. The acceptance by the client of a proposal for services by AR release ARI from any liability in excess thereof, not withstanding any provision to the contrary in any contract,
purchase order or co-sighed agreement between ARI and the Client.

Sample Retention Policy: Unless specified by workorder or contract, all water/soil samples submitted to ARI will be discarded or returned, no sooner than 90 days after receipt or 60 days after submission
of hardcopy data, whichever is longer. Sediment samples submitted under PSDDA/PSEP/SMS protocal will be stored frozen for up to one year and then discarded.
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% Analytical Resources Incorporated
Analytical Chemists and Consultants
Standard Operating Procedures
SOP TITLE Currfant
Version
Sample Receiving / Project Management
001S Sample Receiving 021
003S Project Tracking 006
004S Data Storage, Archival and Retrieval 007
005S Project Management 004
056S Handling of USDA Regulated Soil 001
Computer Services
101S Software Quality Assurance (Draft) 003
Data Reporting
201S GC-Data Reporting and Review 006
2028 GC-MS Data Reporting and Review 004
203S Volatile Organics Data Reporting and Review 004
204S GC BETX Data Reporting and Review 004
205S Conventionals Data Review and Reporting 003
Organic Extractions
300S Sonicator Function Testing 008
301S Organics Glassware Preparation 010
302S Silica Gel Clean-up for Pesticides and PCB 002
303S Tissue Extraction — Pesticide/PCB 001
304S Soil Extraction — NWTPH-D, AK102, AK103 MicroTip Sonication 015
305S BAN Extraction — Water — Separatory Funnel 016
306S Gel Permeation Chromatography 003
308S Water Extraction — NWTPH-D, AK102, AK103 015
3118 Pesticide/PCB Extraction — Water — Sep Funnel 020
3158 Butyl Tin Extraction — Soil/Sediment — Sonication 008
316S Butyl Tin Extraction — Pore Water — Separatory Funnel 013
320S Butyl Tin Species — Sediment — in-situ Ethylation 001
324S5 Herbicide Extraction — Water — Separatory Funnel 013
3258 Herbicides Extraction — Soil — Macro-tip 010
326S Extraction of Water for Organophosphorus Pesticides 009
327S Extraction of Soil for Organophosphorus Pesticides 007
328S Chlorinated Phenols — Water — Separatory Funnel 013
332S PCB Extraction — Wipe Samples 009
333S PCB Extraction — Soil - Medium Level 010
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Port of Seattle

% Analytical Resources Incorporated
Analytical Chemists and Consultants
Standard Operating Procedures
SOP TITLE Currfant
Version
334S Sulfur Removal from Sample Extracts 007
335S Sulfuric Acid Clean-up of Sample Extracts 009
336S Low Level Manchester Extraction for Pesticides and PCBs 014
340S BAN Extraction — Tissue — Tissuemizer 009
3418 SIM-PNA Extraction — Water — Liquid Liquid 003
3425 Extraction of Soil Samples for NWTPH-HCID 009
3448 BAN Extraction — Water — Liquid-Liquid 012
349S Paint Filter Liquids Test 006
3508 Pest/PCB Extraction — PSEP/PSDDA — Macro-tip 009
357S PNA Extraction — Soil — Micro-tip 002
3598 Sample Screening for PCB/ABN/PNA/PNA-SIM 006
360S Extractions Opening/Closing Checklist 005
367S Chlorinated Phenols — Soil 003
374S BAN Extraction — PSEP/PSDDA — Macro-tip 004
377S BAN Extraction — Soil 003
398S EPH Extraction/Fractionation — Soil 004
399S EPH Extraction/Fractionation — Water 005
Gas Chromatography
400S GC Analysis and General Operations 009
403S PCB Analysis — EPA Method 8082 017
404S Gasoline Range Organics, Methods NWTPH-G & AK101 011
4058 Herbicides Analysis — EPA Method 8151 009
407S Diesel Range Organics (DRO) and Residual Range Organics 010
(RRO) Methods NWTPH-D, AK102 & AK103
409S Hydrocarbon Identification (NWTPH-HCID) 006
4108 BTEX Analysis by GC-PID — EPA Method 8021 010
412S Chlorinated Phenols — EPA Method 8040 003
423S Pesticides Analysis — EPA Method 8081 013
4258 PCB — Congener Analysis — GC-ECD 001
428S Extractable Petroleum Hydrocarbon 005
430S Volatile Petroleum Hydrocarbons 003
Metals Sample Preparation and Analyses
500S Metals Glassware Prep. 003
502S Varian 300Z Graphite Furnace Analysis 008
505S Metals Sample Prep. Method 3020A (TWN) 009
506S Metals Sample Prep. Methods 7060A/7740 (RMA) 008
QAPP for Phase | Municipal Permit Final
Targeted SWMP Effectiveness Monitoring February 2009

C-2



Taylor Associates, Inc. and Otak, Inc.

Port of Seattle

% Analytical Resources Incorporated
Analytical Chemists and Consultants
Standard Operating Procedures
SOP TITLE Currfant
Version
507S Metals Sample Prep. Method 3050B (SWC) 008
508S Metals Sample Prep. Method 3005A (RWC) 008
509S Metals Sample Prep. Method 3050B (SWN) 008
510S Metals Sample Prep. Method 3010A (TWC) 009
511S Metals Sample Prep. Method 7471 (SMM) 007
5148 Metals Sample Prep. Filter/Wipe (PHN,PNM) 001
5258 Metals Sample Prep. CLP Method 3005-M (RCC) 007
526S Metals Standards Prep. And Maintenance 006
527S Metals Spiking 008
529S Percent Solids Determination 004
531S TCLP Extraction: Method 1311 009
532S Metals Sample Prep. Method 7471A (SWM) 004
533S Metals Sample Prep. Method 7470A (TWM) 005
535S Metals Sample Prep. Method 200.8 (REC) 002
536S Metals Sample Prep. Method 200.8 (REN) 004
537S Metals Sample Prep. Method 200.8 (RHN) 004
538S Elan 6000 ICP-MS 006
539S Cetac Mercury Cold Vapor Analysis 004
5408 ICP Analysis 005
Wet Chemistry (Conventional) Analyses

600S Ferrous Iron 003
601S Cyanide 010
602S TOC — Soil and Sediment 009
603S Acidity 003
604S Alkalinity 004
605S Biochemical Oxygen demand 005
606S Bromide 002
607S Cation Exchange Capacity 003
608S Chlorophyll a 003
609S Chemical Oxygen Demand 003
610S Color (Visual Comparison) — Draft 004
611S Conductivity — Draft 004
612S Chloride (Automated) 003
614S Hexavalent Chromium 006
615S Ammonia (Automated) 005
616S Ammonia (ISE) 004
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% Analytical Resources Incorporated
Analytical Chemists and Consultants
Standard Operating Procedures
SOP TITLE Currfant
Version
617S Nitrate & Nitrite+Nitrate 004
618S pH 006
620S Standards Preparation 003
621S lon Chromatography 007
623S Fluoride 003
628S Microbiology (Coliform) 002
631S Phosphorus — Draft 004
632S Dissolved Oxygen 004
633S Phenol 006
634S Oxidation/Reduction Potential — Draft 004
635S Salinity 003
637S Sulfate (Automated) 006
639S Solids 006
640S Sulfide 002
641S Sulfite 003
642S Total Kjeldahl Nitrogen 004
643S Turbidity 002
645S Glassware Cleaning 002
648S Hexane Extractable Materials - EPA Method 1664 000
649S TOC-Aqueous 002
651S Cyanide, Finish Analysis 002
652S Dissolved Oxygen — Membrane Electrode 002
Volatile Organic Analyses
700S Volatile Organics Analysis — GC/MS 010
702S GC/MS Volatiles — Autosampler Operation 004
703S Volatile Organic Compounds by GC/MS SIM 007
704S Volatile Organic Standard Preparation 003
706S Volatile Organic Analysis — EPA Method 524.2 005
707S TCLP/ZHE Extraction for VOA 001
710S GC Headspace Equilib. Analysis for Methane, Ethane and Ethene 003
Semi-Volatile Organic Analyses

801S PNA by GC/MS SIM 007
802S Butyl Tin Species (GC-MS-SIM) 009
803S Butyl Tin Species in Porewater (GC-MS-SIM) 007
804S Semivolatile Organics by GC/MS (8270D) 012
805S Organophosphorous Pesticides GC/MS-SIM 001
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% Analytical Resources Incorporated
Analytical Chemists and Consultants
Standard Operating Procedures
SOP TITLE Currfant
Version
Quality Assurance Procedures
1000S TCLP Extractor RPM Monitoring 004
1001S Refrigerator and Freezer Temperature Monitoring 011
1002S Laboratory Ethics - Draft 000
1003S Balance Monitoring 010
1004S Document Control 008
1005S Quality Assessment and Corrective Action 009
1006S Document Control-Standard Operating Procedures 005
1007S Internal Chain of Custody-Conventionals 005
1008S Internal Chain of Custody-Metals 005
1009S Internal Chain of Custody-SVOA 008
1010S Internal Chain of Custody-Volatiles 006
1012S Standard Preparation — GC and Semivolatiles 003
1013S Chemical Receiving and Reagent Preparation 006
10158 Pipette Verification 002
1016S Control Limits and Control Charts 003
1017S Training and Demonstration of Capability 007
1018S Determination of MDLs and RLs 007
1019S Chain of Custody, Archival & Disposal-Org. Ext. 003
10218 Manual Integration of Chromatographic Peaks 000
10228 Volumetric Ware Verification 001

(1) Current Standard Operating Procedures (SOPs) based on Analytical Resources, Inc. Laboratory Quality
Assurance Plan (QAP), Version 12-010, January 4, 2008.
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