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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; and Port of Seattle properties under the control of the Phase I Permit where

stormwater monitoring could occur.

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 (QC/QC) procedures for field activities and laboratory analyses associated
with Stormwater Monitoring to be conducted by the Port of Seattle, as required by
Section S8.D 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 I Permit).

To address this monitoring requirement, Stormwater Monitoring will be conducted at a
single Port of Seattle outfall location (per Permit §S8.D.1.d) and will include the

collection of event based and grab samples for chemical analysis, seasonal “first-flush”
toxicity testing, and the collection of an annual sediment sample for chemical analysis.

3.2 PHASE I MUNICIPAL STORMWATER PERMIT

This section provides an overview of the Phase I Permit, stormwater monitoring
requirements, and discusses issues related to controlling stormwater discharges and

monitoring challenges associated with the Port of Seattle.

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
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:

QAPP for Phase | Municipal Permit Final
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e King County

e Pierce County

e Snohomish County
e Clark County

e C(City of Seattle

e 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 Stormwater Monitoring

In accordance with Section S8.D.1.d of the Permit, the Port of Seattle is required to
monitor one stormwater outfall or conveyance. The land use associated with this site is to
be representative of 80% of the land area served by the outfall (per Permit §S8.D.1.a).
The primary objective of this stormwater monitoring program, as described in Section
S8.D of the Permit, is to establish a database at one representative site, from which long-
term trends can be observed. Data from this long-term monitoring program may be used
to characterize stormwater runoff and provide a basis for evaluating the effectiveness of

future stormwater control measures.
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Stormwater at the selected site will be monitored in the following ways, consistent with
the requirements specified in Section S8.D of the Phase I Permit:

e Continuous flow monitoring,

e Flow weighted-composite samples for chemical analyses,

e Grab samples for limited chemical analyses,

e Samples for toxicity testing of seasonal first-flush, and

e Sediment sampling for chemical analyses.

The type, number, and methodology used to select storm events to be monitored and the
types of parameters to be analyzed are consistent with Section S8.D of the Permit, and
are discussed in detail in the following sections of this QAPP.

3.2.3 Controlling Stormwater Discharges

Variable Nature of Stormwater Presents Monitoring Challenges

Municipal stormwater runoff has a number of unique attributes that make the

identification of problems, as well as their associated solutions, difficult to determine.

e First, stormwater contains a wide variety of pollutants, and their concentrations can
vary widely depending on storm events, land use, and a number of other local and
regional parameters.

¢ In addition, the quality of stormwater runoff can often be difficult to manage due to
the seasonal, sporadic nature of surface water discharges, and the character and
unpredictability of storm events.

e Further adding to the difficulty of both sampling and controlling stormwater
discharges is the fact that most municipal agencies have a large number of stormwater
outfalls, with a wide diversity of locations and types of outfalls.

Additional Monitoring Challenges Associated with the Port of Seattle

Controlling stormwater discharges within the Port of Seattle presents even additional

challenges unique to a Port facility located within a dense urban setting, along a busy

commercial maritime waterfront.

¢ One of the most significant challenges is that the Port of Seattle is composed of a
series of narrow pieces of land along the shoreline of Elliot, Salmon, and Shilshole
Bays, as well as both sides of the Duwamish River (Figure 1).

e The Port’s storm drainage system consists of a series of several independent clusters
of facilities that directly serve clusters of land, usually consisting of a few adjacent

parcels.
QAPP for Phase | Municipal Permit Final
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e Port properties are also neither continuous nor contiguous along the shoreline. In fact,
almost all Port properties consist of one or more small parcels, located at the most
downstream reaches of very broad, intensely developed urbanized watersheds.

e Most of these individual Port properties directly discharge into adjacent marine
receiving waters or to short, small diameter drainage systems that travel a short
distance before directly discharging into the adjacent marine waters.

e The Port’s drainage systems are almost entirely separate from the larger, more
complex and diverse upstream drainage systems of the City of Seattle.

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.

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, rail transfer facilities, and one of two cruise terminals. The central section of
the Port includes a second cruise terminal, several piers, and many public access parks
bordering Elliot Bay. These piers and terminals support multiuse and general marine
services. Terminal 91 at the north end of Elliott Bay includes Piers 90 and 91 and about
100 acres of commercial business property, of which 69 plus acres are vacant. Providing
commercial and recreational moorage, Fishermen’s Terminal and the Maritime Industrial
Center bordering Salmon Bay and the locks and Shilshole Bay Marina on Shilshole Bay
are located at the northern terminus of seaport properties.

Of the approximate 1,065 acres of Port properties, less than 25% of these properties are
operated and maintained by the Port. The vast majority of the land is leased to over 250
tenants located throughout the seaport area of the Port.

QAPP for Phase | Municipal Permit Final
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3.3.1 Selection of Properties for Stormwater Monitoring

Based on examination of permit and land use information, along with inspection of the
stormwater drainage systems, the 287 acres of Municipal Phase I Permit properties were
selected as areas where the required stormwater monitoring under the NPDES Phase |
Municipal Stormwater Permit could be performed.

Table 1 shows the breakdown of Port (Seaport and Real Estate Divisions) properties
categorized by NPDES permit type. The evaluation criteria that we considered to select

possible stormwater monitoring sites are summarized in the footnotes in Table 1.

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

Property Selected to
. Operated and Conduct
Permit Type Acres | Percent Comments .

Maintained Stormwater

by: Monitoring

. Port and tenant operated and
Municipal L . Port and \/
286.9 | 26.9% | maintained properties that are not

Phase I Permit' . Tenants
covered by other General permits.

Industrial, Boatyard, or Individual
General Permits’ 717.3 67.4% | permits. Industrial-NP (no permit) Tenant
properties included.

No Disch Park with no pesticide or
o Discharge or o
S C & ted’ 61.1 5.7% herbicides or sewer connected Port

ewer Connecte i
properties.

Total: | 1065.3

"Municipal Phase I Permit

These properties are covered under the Municipal Phase I Stormwater Permit; therefore, they were
evaluated to select a monitoring site that will be used to establish a baseline for evaluation of the
effectiveness of stormwater management strategies developed and implemented by the Port.

*General Permits - Properties Covered by General Permits and Under Tenant Control

The stormwater drainage systems at these sites are specifically designed to discharge directly to surface
waters. There is little, if any, co-mingling of drainage from other sites. Direct discharge to surface waters,
minimal co-mingled storm systems, and the fact that the property operation and maintenance is controlled
strictly by the tenant, eliminate these sites from consideration to effectively evaluate the long-term
effectiveness of stormwater management strategies developed and implemented by the Port.

*No Discharge or Sewer Connected

Properties with no discharge are public access parks and natural habitat areas that do not discharge to
surface water. The Seaport Maintenance Shop is connected to City of Seattle storm sewer. These properties
are not suitable for long-term stormwater monitoring.

QAPP for Phase | Municipal Permit Final
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3.3.2 Selection of Most Representative Land Use

The 287 acres of Municipal Phase I Permit properties were further categorized by land
use, as shown in Table 2. Approximately 141 acres (or 49%) of these properties are
identified as vacant. Vacant properties are in most cases under lease negotiation and

permit coverage, land use, and stormwater drainage systems are subject to change.

Of the remaining properties, the predominant use, not under roof coverage, is parking
lots. This area represents approximately 45 acres (15.6%) of land. For this reason,
parking areas have been selected as the most appropriate land use from which a
representative stormwater drainage basin and outfall can be selected to perform
stormwater monitoring. The process used to select a monitoring site from among these

properties is described in greater detail in Section 7.0.

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

Selected to Conduct
Land Use Acres Percent Comments Stormwater
Monitoring
Uncovered Parking 44.8 15.63% Parking areas exposed to rainfall \/
Covered Parking and All of this area is covered and not exposed
80.8 28.10% .
Office Areas to rainfall
Includes hotel, landscaping, chassis and
Other 20.1 7.07% | container storage, cruise terminal, fast
food, and fueling
Currently not occupied. Land use and
Vacant 141.2 49.2% | stormwater drainage systems are subject to
change as leases are negotiated
Total Port Municipal
) 286.9
Permit Area:

Final
February 2009

QAPP for Phase | Municipal Permit

Stormwater Monitoring 10




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

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 collect and characterize stormwater and sediment samples
from the Port of Seattle to fulfill the requirements of Section S8 of the NPDES Phase |
Municipal Stormwater Permit.

4.2 PROJECT OBJECTIVES

The five objectives of the project include:

(1) Identify one stormwater basin and outfall to sample within the Port’s property that is
representative of Port land use/operations covered by the NPDES Phase I Municipal
Stormwater Permit (per Permit §S8.D.1);

(2) Collect representative grab and composite water samples during baseflow and storm
flow events from the selected outfall (per Permit §S8.D.2.a-c, e, g);

(3) Collect a representative sediment sample from the selected outfall (per Permit
§S8.D.2.1);

(4) Collect a seasonal “first-flush” stormwater sample for toxicity testing (per Permit
§S8.D.2.d); and

(5) Validate and report the sampling results to Ecology (per Permit §S8.H.1.a).

4.3 INFORMATION REQUIREMENTS

Information required to meet the study objectives include:

e Land use and drainage area of the selected drainage basin (Objective 1);

e Concentrations of constituents of concern in samples collected from the Port’s outfall
(water and sediment) (Objectives 2-5);

e Continuous record of rainfall data, and specifically, rainfall data prior to and during
sampled storm events, including antecedent dry period and total rainfall during each
sample event (Objectives 2-5);

e Continuous record of outfall flow data (storm and base flows), and specifically, flow
data during sampled storm events (Objectives 2, 5); and

e Toxicological results and associated analytical constituent concentrations (Objectives
3,5).

QAPP for Phase | Municipal Permit Final
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4.4 DATA COLLECTION

The sampling design for stormwater monitoring under Section S8.D of the Permit
contains three primary components that will be conducted at the selected monitoring site
through the remainder of the Phase I Permit cycle:

e Stormwater sampling,

e Toxicity sampling, and

e Sediment sampling.

4.4.1 Stormwater Sampling

Per Section S8.D.2 of the Permit, flow-weighted composite and grab sampling techniques
will be used to collect stormwater samples from up to eleven qualifying storm events (as

define in Section 7.3) throughout each water year. During each targeted storm event, grab
samples will be collected at the stormwater monitoring site early in the storm (per Permit

§S8.D.2.e). Baseflow, if it is present, will be sampled up to three times each year.

Continuous flow data will be collected at the selected site during all storm events to
establish a rainfall and runoff relationship (per Permit §S8.D.2.b). Total annual pollutant
loads, and seasonal pollutant loads will be calculated for each required parameter at the
monitoring site based on Event Mean Concentrations (EMCs) (per Permit §S8.H.1.a).

4.4.2 Toxicity Sampling

Toxicity sampling will be conducted using composite sampling equipment at the
stormwater monitoring site. Storm sampling will occur during the late summer or early
fall in an attempt to sample a first-flush storm event (per Permit §S8.D.2.d). In addition
to collecting a stormwater sample for toxicity testing, stormwater will also be collected at
the same time for chemical analysis. The purpose of the chemical analysis conducted
concurrently with toxicity testing is to identify toxic substances that may be present.
Further, the chemical analysis can also indicate the presence of interferences to the
toxicity test.

4.4.3 Sediment Sampling

Sediments will be collected at the stormwater monitoring site using a sediment trap or
similar device. Collected sediments will be analyzed annually for parameters that have
shown to be associated with stormwater discharges.

QAPP for Phase | Municipal Permit Final
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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
stormwater coming from Port properties covered under the NPDES Phase I Municipal
Stormwater Permit. Specific characteristics (or target populations) include:

e Stormwater and baseflow flow (both flow rate and volume),

e Concentrations and loads of specific constituents in stormwater and baseflow, and

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

One representative drainage basin 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, operational activities at the
monitoring site, equipment limitations, and logistical challenges inherent to stormwater
sampling.

e Limitation around site selection include:

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

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.
QAPP for Phase | Municipal Permit Final
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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 and hydraulics can constrain
how monitoring can be conducted. Pipe diameters, slopes, expected water depths, and
backwater conditions all constrain what flow measurement methods can be used and
how accurately flows can be measured. If the most suitable location for monitoring is
a manhole structure rather than an exposed outfall pipe, then confined space entry
will be required to install, operate, and maintain monitoring equipment. Storm drain
features also constrain where sediment traps can be deployed. 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 Operations at the site constrain monitoring activities by field crews. Monitoring
locations may be in traffic areas that will need to be cordoned off when a field crew is
operating at the site. This may disrupt the operation of the site and the operations of
the field crew. If the monitoring location is in an active parking area, steps would
need to be taken to maintain access to the monitoring site.

e Monitoring equipment limitations include the ability of automatic samplers to collect
representative samples of stormwater. OEM auto-samplers have a limited sample
storage capacity, which limits the frequency and duration of sample collection during
an event. When deploying sediment traps, it 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.

e Stormwater monitoring poses inherent logistical challenges because the activity relies
on an event (precipitation) that can only be forecasted in the near-term with limited
reliability. Thus, mobilization of field staff for a potential sampling event cannot
happen more than a couple of days ahead of a forecasted storm.

e Some chemical parameters required by the permit cannot be collected using
automatic samplers. These samples will be collected manually. During an event, staff
must be mobilized to collect the manual grab sample on short notice and must visit
the site early in the storm to do so. Given that qualifying storm events may begin at
night or during weekends or holidays, it may be difficult to schedule staff resources.

QAPP for Phase | Municipal Permit Final
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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 Responsible for reviewing and approving QAPP and project

Coordinator / deliverables from Port of Seattle to Department of Ecology.

Department of Ecology Northwest

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 / Responsible for the development, approval, implementation, and

Port of Seattle maintenance of the QAPP and technical coordination with other
project team members.

Quality Assurance Manager / Responsible for validation and verification of data collected.

Port of Seattle

Project Data Manager / Responsible for the acquisition, verification, and transfer of data.

Port of Seattle

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 the Consultant.

Storm Controller Manages and oversees monitoring activities and sampling
decisions for a specific targeted storm event. This position could
be filled by the Technical Manager, the Consultant Team Lead, or
other Designee.

QAPP for Phase | Municipal Permit Final
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Position

Roles and Responsibilities

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.

Analytical Laboratory Quality
Assurance Officer

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.

Toxicology Laboratory Project
Manager

Responsible for supervision of laboratory personnel involved in
generating toxicology 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 toxicological analysis is complete
and accurately reported. Enforces corrective action, as required.

Toxicology Laboratory Quality
Assurance Officer

Monitors the implementation of the Quality Assurance Plan (QAP)
and the QAPP within the toxicology 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 tables indicate the approximate implementation schedule for permit-

related activities for stormwater monitoring.

Table 4. Anticipated project schedule

Calendar Year 2008
Anticipated Anticipated .
. . . Deliverable
Activity Date of Date of Deliverable
. . Due Date
Initiation Completion
Project startup 9/9/08 Ongoing Project planning; mon. equip. Not reported
activities procurement, installation and to Ecology
testing; staff training
Continuous flow 11/30/08 Ongoing Establish a baseline rainfall/runoff | Not reported
and precipitation relationship to Ecology
recording
QAPP for Phase | Municipal Permit Final
Stormwater Monitoring February 2009
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Calendar Years: 2009 — 2012
Anticipated Anticipated .
Activity Date of Date of Deliverable Deliverable
. i Due Date
Initiation Completion
Complete project Continuing 3/9/2009 Monitoring equipment installation | Not Reported
startup activities and testing; staff training to Ecology
Continuous flow 1/1/2009 9/30 Stormwater Monitoring Report 3/31/2010
and precipitation 10/1/2009 each year 3/31/2011
recording 10/1/2010 3/31/2012
10/1/2011
Wet-weather 3/9/2009 4/30 Stormwater Monitoring Report" 3/31/2010
storm events 10/1/2010 each year 3/31/2011
10/1/2011 3/31/2012
Dry-weather 5/1 9/30 Stormwater Monitoring Report 3/31/2010
storm events each year each year 3/31/2011
3/31/2012
Toxicity sampling 8/1 9/30 Stormwater Monitoring Report 3/31/2010
(first-flush event) each year each year? and TI/RE (if applicable) 3/31/2011
Sediment 3/9/2009 9/30 Stormwater Monitoring Report 3/31/2010
sampling 10/1/2009 each year 3/31/2011
10/1/2010 3/31/2012
10/1/2011
Data validation 4/2009 1/30/2010 Stormwater Monitoring Report 3/31/2010
11/2010 1/30/2011 3/31/2011
11/2011 1/30/2012 3/31/2012

(1) Toxicity sampling can extend into October if suitable weather conditions exist.
(2) Submitted with Annual Report.

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 monitoring equipment installation or equipment

maintenance 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 sampling equipment operation, maintenance and

calibration procedures.

e Field staff will receive training in all necessary sample collection, sample handling,

and chain of custody for sediment, stormwater grab, and stormwater composite

sampling.

QAPP for Phase | Municipal Permit
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54 REVISIONS

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

Smaller changes to the Stormwater 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 measurement quality
indicators that will be used to assess stormwater and 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 Stormwater 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 meet the minimum
requirements for calculation of event mean concentration, seasonal pollutant load, and
total annual pollutant load calculations; and

e Collected samples will meet the program-specific requirements for

representativeness.

The measurement quality objectives for the physical and chemical analysis of water and
sediments are summarized in Table 5 and Table 6. The data quality parameters used to
asses the acceptability of the data are discussed in the following section.

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.

QAPP for Phase | Municipal Permit Final
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Table 5. Measurement quality objectives for chemical analysis of stormwater

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
TSS 80-120 20% NA NA NA 1.0 mg/L
Turbidity 80-120 20% NA NA NA +0.2NTU
Conductivity 80-120 20% NA NA NA + 1 pmho/cm
Chloride 80-120 20% 75-125 NA NA 0.2 mg/L
BODs 80-120 20% NA NA NA 2.0 mg/L
Hardness 80-120 20% NA NA NA 1.0 mg/L
MBAS 80-120 20% 75-125 NA NA 0.025 mg/L
Bacteria
Fecal Coliform NA 20% NA NA NA 1 CFU/100 mL
Nutrients
Total phosphorus 80-120 20% 75-125 NA NA 0.01 mg/L
Orthophosphate 80-120 20% 75-125 NA NA 0.01 mg/L
TKN 80-120 20% 75-125 NA NA 0.5 mg/L
Nitrate-nitrite 80-120 20% 75-125 NA NA 0.01 mg/L
Metals
Total recoverable 80-120 20% | 75125 NA NA 0.1-5.0 pg/L
(Cu, Zn, Pb, Cd, Hg)
Dissolved

80-120 20% 75-125 NA NA 0.1 pg/L
(Cu, Zn, Pb, Cd, Hg)
Organics
PAHs 50-140 NA 50-140 40% 50-140 0.1 pg/L
Phthalates 50-140 NA 50-140 40% 50-140 1.0 pg/L
Herbicides 50-140 NA 50-140 40% 50-140 0.01-1.0 pg/L
Pesticides, Nitrogen 50-140 NA 50-140 40% 50-140 0.01-1.0 pg/L
Pesticides, Organo-P 50-140 NA 50-140 40% 50-140 0.01-1.0 pg/L
TPH
NWTPH-Dx 50-150 NA 50-150 50% 50-150 0.25-0.5 mg/L
NWTPH-Gx 50-150 NA 50-150 50% 50-150 0.25mg/L

(1) Matrix spike duplicate percent 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 and in the additional guidance Alternative Laboratory Methods

Approved by Ecology for Use under the Phase I Municipal Stormwater Permit (Ecology, 2008).

QAPP for Phase | Municipal Permit

Stormwater Monitoring

21

Final
February 2009




Taylor Associates, Inc. and Otak, Inc.

Port of Seattle

Table 6. 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
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
Phthalates 50-140 NA 50-140 40% 50-140 70 ug/Kg
Phenolics 50-140 NA 50-140 40% 50-140 70 ug/Kg
PCBs 50-140 NA 50-140 40% 50-140 80 ng/Kg
Herbicides 50-140 NA 50-140 40% 50-140 1 pg/Kg
Pesticides, Organo-P 50-140 NA 50-140 40% 50-140 25-50 pg/Kg

(1) Matrix spike duplicate percent recovery for organics targeted at 50-140%.

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

I Municipal Stormwater Permit and in the additional guidance Alternative Laboratory Methods

Approved by Ecology for Use under the Phase I Municipal Stormwater Permit (Ecology, 2008),

expressed on a dry-weight basis.

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. Variability in the field can often be minimized

through the use of compositing procedures.

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
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(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

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 and Table 6. 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
SA
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Where:
P = percent recovery
SSR = spiked sample result
SR = sample result (native)

S4 = the spiked concentration added to the spiked sample

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 and Table 6.

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.

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

¢ 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 for the analysis of water and sediments
are shown in Table 5 and Table 6, respectively, and correspond to the reporting limit
targets listed in Appendix 9 of the Phase I Municipal Stormwater Permit and in the
additional guidance Alternative Laboratory Methods Approved by Ecology for Use under
the Phase I Municipal Stormwater Permit (Ecology, 2008).
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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. Field variability can be minimized by employing

compositing techniques since samples generate an average of site conditions.

Samples will be collected so they are adequately representative of the volume and nature

of the monitored constituents of interest. To meet this goal, samples will be collected

according to appropriate procedures and should consider the following types of

representativeness criteria:

e The rainfall event must be a “target event”;

e Grab samples and/or composite samples must meet certain criteria governing the
method and timing of the sampling process relative to the storm discharge
hydrograph; and

e All analyses must be conducted within method-required holding times.

Samples may be deemed “non-representative” and data rejected if any of these criteria
are not met. Target storm event criteria for routine stormwater monitoring and seasonal

“first-flush” toxicity is described in Section 7.0.

To meet analytical holding times, samples analyses may have to be initiated before all
other criteria are confirmed (e.g., confirmation that a rainfall event met the target storm
event criteria). For grab samples, the holding time will initiate when the grab sample is
collected and placed in the sample bottle. For composite samples, the holding time will
initiate when the last subsample is collected.

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:

Valid Measurements 5

Completeness = 100
Total Measurements
QAPP for Phase | Municipal Permit Final
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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 the requirements listed in Section S8.D of the Permit. 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 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 targeting storm events and collecting grab
and composite samples. Additionally, the approaches for collecting the seasonal first-
flush toxicity sample and sediment sampling are described.

7.1 MONITORING SITE SECTION PROCESS

Parking areas are the most representative land use for conducting stormwater monitoring
required under Section S8.D of the Phase I Permit (see Section 3.3). The Port used the
following process to select a monitoring site at a representative property with this
predominant land use:

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
Does the property represent the most typical land use?
Yes

Property selected

Table 7 provides a summary of the results of the site selection process for specific Port
properties detailing reasons for elimination of properties from consideration as sites for

long-term stormwater monitoring.

The Port determined that Shilshole Bay Marina is an appropriate property for conducting
stormwater monitoring. Approximately 69 percent of the 17.4-acre upland property is a
parking lot, making it the second largest parking area on Municipal Phase I Permit
property. Shilshole Bay Marina is also the selected site for the Targeted SWMP
Effectiveness Monitoring component of the Port’s long-term monitoring program (per
Permit §S8.E). Sediment data collected for Targeted Effectiveness Monitoring will
augment data collected under this QAPP.
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Table 7. Reason for selection or elimination of sites for performing stormwater monitoring

Location Site Acres | Selected Reason for Selection or Elimination
North Shilshole Bay 16.0 \/ Site selected; 69% of the site represents the predominant land use of
Harbor Marina ’ uncovered parking lot; site use and stormwater system config. stable.
Drainage from offsite non-Port property; 69+ acres (49%) are vacant
. so use and stormwater system subject to change; 12+ acres working
Terminal 91 143.3 . . . . .
with tenant to acquire Industrial Permit; generally, this property use
is in flux, atypical, and not suitable for long-term stormwater mon.
Terminal 86 34.5 Industrial Permit with direct discharge to surface water.
. Use at this property is very similar to that of Shilshole Bay Marina,
Fisherman's . .
. 28.2 the site chosen; however, limited access to outfalls makes
Terminal . .
monitoring problematic.
Mariti Boatyard Permits with direct discharge to surface water; remainder
aritime
. 4.7 of property is covered by buildings or used for storage and not
Industrial Center . .
representative of predominant land use.
Central Terminal 37/46 96.1 Industrial Permit with direct discharge to surface water.
Harbor Pier 66 12.6 Majority of property is office buildings & covered parking garage.
Pier 69 3.0 Majority of property is office buildings.
Pier 48 2.7 Sale of property is under negotiation.
South Terminal 5 206.3 Industrial Permit with direct discharge to surface water.
Harbor Terminal 18 / HIC 189.1 Industrial Permit with direct discharge to surface water.
Terminal 115 98.7 Industrial Permit with direct discharge to surface water.
Terminal 30 48.6 Industrial Permit with direct discharge to surface water.
. New lease and redevelopment in progress. Will fall under Industrial
Terminal 24/25 36.7 o . .
Permit with direct discharge to surface water.
. Working with tenant to acquire Industrial Permit. The majority of
Terminal 107 32.1 . . . . .
this property is natural habitat with no discharge.
. Vacant — use and stormwater system subject to change when new
Terminal 106 27.7 . . o
lease is negotiated. Majority property covered by vacant warehouse.
. Industrial Permit with direct discharge to City of Seattle storm sewer
Terminal 108 17.1
then to surface water.
Terminal 104 16.3 Working with tenant to acquire Industrial Permit.
. Vacant — use and stormwater system subject to change when new
Terminal 10 14.7 ) .
lease is negotiated.
Terminal 102 8.7 Majority of area is office building with relatively small parking area.
Terminal 103 8.1 Industrial Permit with direct discharge to surface water.
Pier 16/17 4.3 Too small (< 5 acres).
Pier 2 4.3 Too small (< 5 acres).
Seaport 38 Industrial Permit with direct discharge to City of Seattle storm sewer
Maintenance ' then to surface water.
Terminal 105 2.7 Park — no discharge.
Pier 27 2.6 Industrial Permit with direct discharge to surface water.
Pier 34 20 Vacant — use and stormwater systems subject to change when new
ier .
lease negotiated. Majority of property covered by vacant warehouse.
Terminal 5 SE 0.4 Too small (< 5 acres).
Total Acres: | 1065.5
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7.1.1 Selecting a Monitoring Site at Shilshole Bay Marina

This section describes the Shilshole Bay Marina property and storm drainage system, and
explains the process used to select a specific drainage basin at the marina as the

stormwater monitoring site.

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 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. Nearly all of the 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.

A preliminary screening process was conducted to eliminate outfalls that: (1) drain small
basins, (2) drain off-site properties, or (3) are not predominately parking lot.
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Three potential stormwater outfalls remained as possible monitoring sites following the

preliminary screening process. These include outfall 6065, outfall 6061, and outfall 6057,

as shown in Figure 4. These stormwater outfalls and associated drainage basins were

further evaluated based on the following criteria:

(1) Characteristics of the basin storm drainage infrastructure;

(2) Characteristics of the SDS terminus structure that influence how flow monitoring and
water sampling could occur; and

(3) Physical conditions and activities in the immediate vicinity of the possible monitoring
sites that could affect the design, installation, and operation of the monitoring station.

The design features and condition of the storm drainage infrastructure within these three
drainage basins were assessed for stormwater monitoring. Drainage basins 6061 and 6065
are in an older part of the parking lot that was last updated in the 1960s. The storm drain
system in these two basins has small slot-drain inlets which are not found in most of the
remaining parking lot area at Shilshole Bay Marina. Additionally, in basin 6065 there is a
shower building and covered area with roof drains plumbed into the storm drainage
system. In contrast, the outfall 6057 drainage system has catch basin style inlets more
indicative of the remaining marina parking lot area and of current storm drain
infrastructure design, in general. Drainage basin 6057 is in a portion of the parking lot
that has been recently reconstructed and contains features such as landscaped islands that

are typically found in municipal parking lots.

Each of the three outfall pipes terminate at the seawall. None of these outfall locations are
easily accessed from either the parking lot or the water. Immediately preceding each
outfall is a manhole located approximately 20 feet from the seawall. Each of these
manholes receives the entire flow from their respective drainage basins and would be the
best locations to monitor stormwater from these drainage basins. In drainage basin 6061
and 6065, these manholes have a single inlet and outlet pipe which would allow for flow
monitoring and water sampling of either the inflow or outflow from these structures. In
the 6057 drainage basin, the manhole has two inlets and a single outlet, so flow
monitoring and water sampling would be limited to the outlet pipe, which should not
pose a problem.

Positioning an equipment enclosure and routinely accessing the monitoring location

would be problematic for outfalls 6065 and 6061. In both cases, an equipment housing
would either block part of a sidewalk or occupy a parking space. Both of these options
would interfere with site operations. Also, the likely monit