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1

Introduction

This draft Water Quality Monitoring Plan (WQMP) is part of the construction monitoring
submittal for the Upland and Sediment Areas (Phase 1) non‐time‐critical removal action
(NTCRA) at the Terminal 117 Early Action Area (T‐117 EAA) located in the Lower Duwamish
Waterway (LDW) Superfund Site in Seattle, King County, Washington (Figure 1‐1). This action
is being conducted under the Comprehensive Environmental, Compensation, and Liability Act
(CERCLA). The Engineering Evaluation/Cost Analysis (EE/CA) provides a detailed description
of the site background, including historical activities and contaminant of concern (COC)
nature and extent (Windward et al. 2010). This draft WQMP is an appendix to the Phase 1
Design Report, which describes the construction activities and their schedule and associated
Best Management Practices (BMPs). It will be finalized by the Contractor as part of the
Removal Action Work Plan (RAWP).
The primary objective of this NTCRA is to reduce the soil and sediment concentrations of
COCs, including polychlorinated biphenyls (PCBs), metals (arsenic and silver), polyaromatic
hydrocarbons (PAHs), total petroleum hydrocarbons (TPH), and dioxins/furans. The NTCRA
will significantly reduce unacceptable risks to the aquatic environment resulting from
exposure to contaminated sediment.
This WQMP is one component of the overall approach to quality assurance during
construction activities, including compliance with all Applicable and Relevant or Appropriate
Requirements.

1.1

Purpose

The purpose of this WQMP is to:



Provide a methodology for assessment of impacts to LDW surface water that may result
from in‐water activities
Define the protocol for providing real‐time feedback to the Contractor, the Port
Resident Engineer (RE), and United States Environmental Protection Agency (EPA) staff
so that all construction activities remain in compliance with water quality criteria.

The objectives of this plan are to:


Define the process for monitoring water quality during in‐water construction activities
including:
o Sheet pile wall installation and excavation within the wall
o Bank excavation
o Debris and pile removal and pile driving
o Dredging of contaminated sediment, including dewatering of the dredge
material barge
o Placement of backfill material.
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Provide a methodology to verify that water quality conditions are within the prescribed
limits of EPA’s Water Quality Certification (WQC; specifically written by EPA for this
project), and within the limits specified in all applicable state and federal laws
Assist field monitors in the determination of when to modify construction activities to
ensure protection of the environment if exceedances of water quality criteria occur
Identify if water quality problems are occurring as a result of in‐water project activities
Demonstrate compliance with legal and other monitoring requirements including the
water quality criteria
Define communication and response protocol in the event of an exceedance of water
quality criteria.

Prior to the commencement of cleanup activities, EPA will issue a WQC that will define water
quality monitoring requirements and applicable water quality criteria as performance
standards for in‐water project work. Additionally, the WQC will include all requirements
associated with monitoring of treated contact water discharge. However, the water
treatment system and its anticipated monitoring requirements are discussed in the
Construction Quality Assurance Plan (CQAP). This WQMP is specific to in‐water activities.
The Contractor will be required to conduct all operations in compliance with these
performance standards. This WQMP describes the anticipated requirements in the yet‐to‐be‐
written WQC. The WQC will take precedence over any conflicting information that may be in
this WQMP.

1.2

Project Description

There are five construction elements that have the potential to affect LDW water quality.
Each has at least some level of water quality monitoring, and each is discussed in this WQMP
relative to water quality potential impacts, monitoring, and BMPs. The monitoring frequency
for each construction element is summarized in Table 2‐1.
Thorough descriptions of all construction activities are included in the Design Report.

1.2.1 Sheet Pile Wall Installation and Excavation within Wall
The riverbank is divided into three portions: north, middle, and south. Because of the
design excavation elevation in the middle bank (0 ft mean lower low water [MLLW]), as
well as the anticipated time to excavate the soil, approximately 290 linear feet of sheet pile
will be driven into the sediment (at existing elevation +2 ft MLLW) parallel to the shoreline
and westward 25 feet perpendicular to the shoreline at each end. The sheet pile wall will
form a temporary barrier between middle bank excavation and the LDW, greatly
decreasing the amount of suspended particulates released to the LDW water column by
preventing tidal inundation during excavation. Groundwater and LDW water seeping into
the excavation area behind the sheet pile wall will be pumped from the area to the onsite
construction water treatment system or contained and disposed of offsite. If treated,
discharge will be subject to water quality monitoring, and the treated water will be
returned to the LDW, as described in CQAP Section 4.
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1.2.2 Bank Excavation
Excavation of the north and south riverbank on either side of the sheet pile wall will occur
from the land, using long‐reach excavators, during low tides such that work is performed a
minimum of 2 feet above the tide level, or 6 feet horizontally from the water’s edge.
The bank will be excavated in stages as the tide allows. Equipment will be staged on the
landward side of the bank, and excavation will be driven by the tide. Any exposed bank
sediment will be back‐bladed, smoothed, sampled for confirmation of excavation
completion (per CQAP), and covered by anchored filter fabric prior to re‐inundation by the
tide to prevent water quality impacts. The Contractor will also use Temporary Erosion and
Sedimentation Controls (TESC) to prevent erosion of upland soil from above the bank as
described in CQAP Section 4 and specification Section 02270. Prior to construction the
Contractor will prepare an Erosion and Sedimentation Control Plan. This plan will be
reviewed and approved by EPA as part of the RAWP. Water quality monitoring described in
this plan will occur after the first tidal inundation of each excavated area to verify BMPs are
effective at minimizing releases to the water column.

1.2.3 Debris and Pile Removal and Pile Driving
The downstream portion of the Sediment Area lies close to/within the South Park Marina.
Existing marina floats might require temporary relocation prior to dredging to facilitate
project vessel access. The floats that might be moved rest on ten 10‐inch‐diameter
creosote‐treated timber piles. If the floats are moved, the piles will be removed using a
vibratory hammer, and the floats will be temporarily stored in an offsite location during in‐
water work. After all in‐water work is completed, up to ten new 14‐inch steel replacement
piles may be inserted using a vibratory hammer, and the floats will be replaced in their
original configuration. Removal of the structure and associated piles is anticipated to span
one to two weeks prior to the start of dredging; replacement is expected to take a similar
length of time.
In addition, fifty‐six relic 10‐ to 12‐inch diameter creosote‐treated timber piles and various
pieces of debris located along the T‐117 shoreline will be removed. Removal of relic piles
will be accomplished using two methods, depending on the specific location of the piles.
Piles and debris located above approximately +2 ft MLLW will be removed above the tide
level using land‐based equipment prior to riverbank excavation activities. The piles/debris
will be removed and transferred to an upland stockpile location, or transferred directly into
trucks for offsite disposal. Removal is anticipated to take one to two weeks to complete.
Piles and debris located below approximately +2 ft MLLW will be removed using barge‐
based equipment. Debris will be handled with dredged sediment as described in Section
1.2.4. Removed piles will be transferred directly to a barge. The receiving barge will have a
containment system, typically composed of straw bales covered with visqueen to create an
enclosed basin, within which the piles will be placed. This is intended to prevent any runoff
from the piles from entering the LDW. Removal of these piles may occur prior to or during
AppF_WQMP_toEPA_20120105.docx
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dredging operations, depending on the Contractor’s staging and equipment needs. The
Contractor’s Dredging Plan will describe this sequencing.
The existing debris deflector, in the downstream end of the Sediment Area, is constructed
of twenty‐one 10‐ to 12‐inch‐diameter creosote‐treated timber piles. It is located between
existing elevations +2 ft and ‐9 ft MLLW. Its intended function is to deflect river debris and
prevent it from damaging downstream South Park Marina structures. The entire structure
will be removed prior to dredging over two to four days. Once dredging is complete, the
debris deflector will be replaced with a similar structure constructed with four 14‐inch steel
piles holding a high‐density polyethylene floating, horizontal piece. The piles will be driven
using a vibratory hammer to the greatest extent practicable. In the event that piles reach
refusal prior to the required tip elevation, impact proofing may be required. Construction
of the new debris deflector does not require a United States Army Corps of Engineers
(USACE) permit. However, the USACE regulatory branch will be consulted to verify
substantive compliance with Section 404 permit requirements.
Water quality monitoring will occur during all in‐water pile removal and driving activities,
including any impact proofing.

1.2.4 Dredging
Dredging (i.e., in‐water removal of LDW sediment) will occur over an approximate 80,800‐
sq ft area where existing elevations are +2 to ‐10 ft MLLW. Dredging to design grades will
remove sediment down to elevations ranging from ‐2 to ‐13 ft MLLW. The design identifies
approximately 8,100 cy of sediment to be removed (prior to any cleanup passes) using a
barge‐based environmental‐bucket dredge as specified in the Contractor’s Dredging Plan.
Sediment confirmation sampling can trigger additional dredging (cleanup passes). Dredged
material will be stockpiled on a barge located within the Sediment Area, where the
material will dewater. Decant water will be returned to the LDW after passing through
filter fabric placed over the scuppers of the barge. The filter material will consist of a
woven geotextile fabric with apparent opening size between #30 and #100 US standard
sieve. After the barge is filled and sufficiently dewatered within the Sediment Area (8‐hour
dewatering period in the Sediment Area), its scuppers will be plugged and it will be
transported to the transloading facility. If the filter fabric becomes clogged with fine‐
grained material during the dewatering period, the fabric will not be replaced, and water
will remain on the barge or will flow through a different scupper.
Dredging is anticipated to take between 10 and 23 working days (depending on Contractor
production rates, number of cleanup passes required, and length of working days), and will
be scheduled from December 1, 2013 to February 15, 2014 in accordance with an Interlocal
Agreement between the Port and the Muckleshoot Tribe.
Prior to dredging, debris that was not removed with land‐based equipment during bank
excavation will be removed by barge‐mounted equipment such as a grapple or
conventional open bucket. The Contractor will place debris into an appropriate
AppF_WQMP_toEPA_20120105.docx
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containment basin (either in the Upland Area or on a barge). If placed upland in soil
stockpile areas, water that drains from the debris will be collected and either treated in the
onsite water treatment system or transported to an offsite facility. If placed on barges,
drainage through the barge’s filter fabric will be monitored similar to monitoring of
dredging.
Required BMPs for dredging and debris removal are specified in Section 5 of the Design
Report and in specification Section 02325. Water quality monitoring will occur during
dredging, barge dewatering, and in‐water removal of debris, in accordance with Table 2‐1.

1.2.5 Backfilling
After dredging is complete, the Sediment Area will be backfilled with a low‐fines gravel or
sand to pre‐dredging grades (or shallower near the South Park Marina). Near the marina,
backfill will likely be placed to a top elevation of +8 ft MLLW to facilitate navigation. Backfill
placement will take approximately 15 days to complete, and will be completed before the
in‐water work window closes on February 15, 2014. Table 2‐1 describes monitoring
frequency during backfilling.
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Monitoring Plan
Monitoring Design and Rationale

The excavation/dredging design aims to limit the potential for release of contaminated
water into the environment. Project components and associated BMPs, such as the
installation of a partial shoreline barrier to protect upland excavations from being
inundated with river water, as well as timing bank excavation to occur during summer low
tides, ensure that the majority of the bank removal activities will not disturb submerged
sediment or the water column. Activities that occur between mean higher high water
(MHHW) and +2 ft MLLW will be completed using BMPs described in the Contractor‐
provided RAWP to minimize suspended solids release to the LDW.
Water quality monitoring will take place during in‐water activities, as described below.
Monitoring of treated construction contact water (water that has contacted impacted
soil/sediment or that was used to decontaminate equipment) discharged into the LDW
from the upland water treatment system is discussed in the Construction Quality Assurance
Plan and will be conducted according to the requirements of the WQC in substantive
compliance with NPDES. The Contractor also has the option to transport collected contact
water to an offsite treatment facility.

2.2

Monitoring Approach

Water quality data will be generated by the Contractor in accordance with this WQMP and
the WQC, and following a two‐tier monitoring approach.

2.2.1 Tier 1: Field Monitoring for Conventional Parameters
Tier 1 monitoring involves field measurement of conventional parameters: turbidity,
dissolved oxygen (DO), pH, and temperature.
Field monitoring will occur at least twice daily during certain in‐water activities, such as
dredging, (1‐2 hours following a tide reversal on either an ebb tide or a flood tide) at the
activity‐specific frequency shown in Table 2‐1. Each reading will be taken from 3 locations:
a background location at least 100 feet up‐current from the Sediment Area boundary, an
early warning location within the zone of compliance (75 feet down‐current from activity),
and a location at the edge of the 150‐foot zone of compliance down‐current from activity
(as identified by the WQC). The compliance and early warning monitoring locations will
vary depending upon the location of the activity. Background/upstream readings will be
recorded just prior to the recording of compliance readings.
Monitoring locations will be accessed by boat. Conceptual monitoring locations are shown
on Figure 2‐2. The coordinates of each monitoring location (early warning and
compliance/downstream) will be documented using a differential global positioning system
with accuracy within 1‐2 meters. The location of the work activity will also be recorded,
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such that the distances from the activity of monitoring locations can be verified. The
background/upstream location will be at one of two established project locations: 100 ft
up‐river/south of the southern boundary of the Sediment Area or 100 ft down‐river/north
of the northern boundary of the Sediment Area, to account for tidally‐influenced flow
reversals. Background locations will either be found by GPS or marked by a semi‐
permanent buoy. Readings at all locations will be taken at 2 water depths: 2 feet up from
the sediment bed and 2 feet below the water surface. The Quality Assurance Project Plan
(QAPP; Attachment A) documents the methods for determining monitoring locations and
equipment placement at these depths.
Additionally, visual monitoring of the first tidal cycle inundation of the excavated bank will
follow any bank excavation work. This visual monitoring will be used to assess whether the
fabric is secured over the exposed bank face properly. Any identified turbidity (visual) will
result in adjustments (e.g., more anchors) to the bank fabric. It could lead to the collection
of field measurements at the bank (not 150 ft down‐current).
Field parameter monitoring will be conducted by field staff. Staff will utilize a handheld
water quality probe such as a YSI Multi‐Probe to measure turbidity, DO, pH, and
temperature. The readings will be recorded in the field logbook. The handheld water
quality probe will be calibrated pursuant to the manufacturer’s guidelines.
Staff will compare individual readings from the compliance zone boundary with the
readings from the background sample location to determine compliance with the WQC.
The deep compliance zone sample will be compared to the deep background sample, and
the shallow compliance zone sample will be compared to the shallow background sample.
The 75‐ft early warning readings will be for information purposes and to inform the
Contractor and Port RE of the efficacy of BMPs.
If exceedance of a conventional parameter occurs at the compliance boundary, response
actions will be conducted in accordance with Figure 2‐1. Initially, confirmation of results
will occur within 20 minutes. Figure 2‐1 and Section 4.1 outline the specific chain of events
and communications required upon confirmation of a Tier 1 exceedance.
Confirmed Tier 1 water quality exceedances will trigger Tier 2 water chemistry sampling
and analysis, as shown on Table 2‐1. Tier 2 sampling activities will also take place
independent of Tier 1 readings at the frequency shown in Table 2‐1.

2.2.2 Tier 2: Water Chemistry Sampling & Analysis
Tier 2 monitoring involves collection and expedited laboratory analysis of water samples
for total suspended solids (TSS), PCB Aroclors, and arsenic. Samples will be collected using
a washed and decontaminated Van Dorn bottle, or similar. Samples will be placed into new
laboratory‐provided sample jars, cataloged, and packaged for delivery to the laboratory.
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Delivery of the samples to the laboratory must occur prior to the end of the day in which
they are collected, to allow for expedited analyses.
Sample collection will be conducted at the frequency in Table 2‐1, both in response to Tier
1 exceedances and, for particular activities such as dredging, at a determined frequency
independent of Tier 1 results. Samples will be collected from the compliance and
background locations at the two depths used for Tier 1 monitoring.

2.2.3 Additional COC Analysis
In addition to the sampling described above, PAHs and dioxins/furans will be analyzed in
two of the samples collected for PCB and arsenic analysis: one when dredging has been
underway for approximately three days, and one when the Contractor is dredging an area
characterized by relatively high PCB concentrations, such as along the riverbank. These
samples will be used for informational purposes only because there are no suitable criteria
against which to compare these data. Analyses will be conducted on a standard turn‐
around basis.

2.3

Applicable and Relevant Water Quality Standards

During construction, water quality criteria as defined within the EPA‐issued WQC need to
be attained at a specified point of compliance.

2.3.1 Point of Compliance
The WQC will specify a zone of compliance for in‐water activities, with the point of
compliance being at the downstream boundary of that zone. Freshwater flows from the
Green/Duwamish River through the LDW to Elliott Bay (to the north), and the typical
downstream direction at the surface is to the north. However, because the LDW is tidally
influenced, the downstream and deeper location can be to the south during flood (rising)
tides.
It is anticipated that the zone of compliance will have a 150‐ft radius per WAC 173‐201A‐
200. The zone of compliance will move with the in‐water activities, such that a 150‐ft
radius circle (zone) is maintained around the activity location. The early warning location
will move relative to the activity (mid‐point between activity and compliance location). The
background sample location will be 100 ft up‐current from the Sediment Area (Figure 2‐2).

2.3.2 Specific Criteria
Specific criteria will be defined by the WQC. Based upon the marine “excellent quality”
classification for the LDW (WAC 173‐201A‐612), the following criteria are expected.
Dissolved Oxygen
At the point of compliance, DO shall exceed the standard of 6.0 mg/L. If background DO is
lower than this criterion due to natural conditions, then the background condition minus
AppF_WQMP_toEPA_20120105.docx
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0.2 mg/L will replace the criterion (only for that period that background DO is lower). This
standard is waived within the mixing zone, but at no time should DO drop below 3.5 mg/L
within the mixing zone.
Turbidity
Turbidity shall not exceed 5 nephelometric turbidity units (NTU) above background when
background turbidity is 50 NTU or less. If background turbidity is greater than 50 NTU,
turbidity cannot be increased more than 10% above background.
pH
At the point of compliance, pH must be within the range of 7.0 to 8.5 with a human‐caused
variation within the above range of less than 0.5 units.
Temperature
At the point of compliance, the highest 1‐day maximum temperature shall be 16°C
(60.8° F). If the background temperature exceeds or is within 0.3°C (0.54°F) of the criteria
due to natural conditions, then human actions may not cause the 7‐day maximum
temperature to increase more than 0.3°C (0.54°F). If the background temperature is cooler
than the criteria, the allowable rate of warming up to, but not exceeding, the numeric
criteria from the project is restricted to:



Incremental temperature increases (in °C) resulting from construction activities must
not, at any time, exceed 12/(T‐2) as measured at the edge of the mixing zone boundary
(where "T" represents the background temperature in °C)
Incremental temperature increases resulting from the combined effect of all nonpoint
source activities in the water body must not, at any time, exceed 2.8°C (5.04°F).

Background temperature measurements should represent the dominant aquatic habitat of
the area. Samples should not be taken from shallow stagnant backwater areas, within
isolated thermal refuges, at the surface, or at the water's edge.
Contaminants of Concern
Sediment COCs are total PCBs (sum of detected Aroclors), arsenic, individual PAHs, cPAHs
(as a toxicity equivalency [TEQ]), phenol, and dioxins/furans (as a TEQ). PCB Aroclors,
arsenic, and TSS will be analyzed in all water samples collected for laboratory analysis. At
the point of compliance, total PCB and dissolved arsenic concentrations shall not exceed
the numeric toxic substances chronic criteria for marine waters (WAC 173‐201A‐240).
Sample analysis will be performed on a rush basis (24‐48 hours) in order to allow for timely
and appropriate modifications to the construction activities. Background samples will also
be collected to determine if compliance data are influenced by other in‐water activities.
Because laboratory results will be received 1 to 3 days after the time of collection,
immediate response actions cannot be based on these data. However, the work activities
and BMPs that were ongoing at the time of sample collection can be considered relative to
these data, and if needed, modifications to ongoing work can be made.
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Dioxin/furan and cPAH data will be used for informational purposes. They will not be
compared to any water quality criteria.
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Table 2-1 Water Quality Sampling Frequency
Section
where
Described
1.1.1

1.1.2

1.1.3
1.1.4

1.1.5

Activity
Sheet Pile Wall Installation
and Bank Excavation within
Wall

Riverbank Excavation
Outside of Wall

Pile and Debris Removal /
Pile Driving
Dredging and Barge
Dewatering

Backfilling

Tier 1 Monitoring Frequency
4‐hour frequency1 if wall installation conducted
during periods of inundation; additionally observe
water outside of the sheet pile wall during
excavation of middle bank (to watch for seepage of
turbid water)
Visually monitor for turbidity the first time tide rises
over any excavated area; adjust fabric if needed;
optional field parameter measurements may be
taken near the bank.
4‐ hour frequency1 unless work performed above
the tide for first 3 days
4‐ hour frequency1; monitoring for dredging will
cover barge dewatering when the barge is in close
proximity to the dredging equipment; otherwise Tier
1 monitoring will occur at a 4‐hour frequency
downstream of the barge.
4‐ hour frequency1

Tier 2 Sampling Frequency

Twice during first three days of wall installation activity and if a
confirmed Tier 1 exceedance occurs

Only if confirmed Tier 1 exceedance occurs (based on discretionary
Tier 1 monitoring)
Only if confirmed Tier 1 exceedance occurs
Twice during first three days of dredging activity and if a confirmed
Tier 1 exceedance occurs in association either with a dewatering
barge or with dredging. Additionally, cPAHs and dioxins/furans will
be analyzed in two samples: 1 on 3rd day of dredging and 1 during
dredging of an area with elevated PCBs in sediment (likely along the
bank).
Only if confirmed Tier 1 exceedance occurs.

Note: 1. Four‐hour frequency is not a strict time interval, but corresponds to twice during a typical 8‐hour work shift, 1 to 2 hours following a tide reversal.
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Table 2-2 Expected Water Quality Criteria
Parameter
Field Measurement
Turbidity

Dissolved Oxygen

pH

Temperature
Laboratory Analysis
Total PCBs as Aroclors
Dissolved Arsenic
Total Suspended Solids
PAHs
Dioxin/Furan
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Criteria
< 5 NTU above background when
background ≤ 50 NTU. If background > 50
NTU, turbidity cannot be increased more
than 10% above background
≥6.0 mg/L. If background < 6.0 due to
natural conditions, then the background
condition minus 0.2 mg/L will replace the
criterion (only for that period that
background DO is lower). This standard is
waived within the dilution zone but at no
time should dissolved oxygen drop below
3.5 mg/L within the dilution zone.
pH must be within the range of 7.0 to 8.5
with a human‐caused variation within the
above range of less than 0.5 units.
< 16⁰C (60.8⁰F)
0.03 µg/L
36 µg/L
No criteria, informational
No criteria, informational
No criteria, informational

Citation

Table 210(1)(e) in WAC 173‐201A‐210 for waters of “excellent quality”

Table 210(1)(d) in WAC 173‐201A‐210 for waters of “excellent quality”

Table 210(1)(f) in WAC 173‐201A‐210 for waters of “excellent quality”

Table 210(1)(c) in WAC 173‐201A‐210 for waters of “excellent quality”
Chronic criteria in WAC 173‐201A Table 240(3) for marine waters
Chronic criteria in WAC 173‐201A Table 240(3) for marine waters
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Field Sampling Plan

This section is an overview of the field sampling plan. The complete Field Sampling Plan is
part of the QAPP (Attachment A).

3.1

Special Training Requirements and Certifications

Monitoring will be conducted by experienced field staff. All water quality field monitoring
personnel shall have successfully completed a 40‐hour training course (with current annual
8‐hour refresher training, as necessary) for Hazardous Waste Operations and Emergency
Response (HAZWOPER) to comply with Occupational Safety and Health Administration
(OSHA) 29 Code of Federal Regulations (CFR) 1910.120(e)(3). Documentation of OSHA
training shall be maintained in each worker’s personnel files and be available for review at
the Site. Personnel must also be enrolled in a medical surveillance program, and must have
passed an occupational physical in the last 12 months. Monitoring staff must also have
extensive knowledge, skill, and demonstrated experience in the execution of the sampling
methods.

3.2

Field Sampling Schedule

Construction activities will begin in summer 2013 and will be completed by February 2014.
Some in‐water work, including sheet pile driving, land‐based debris removal, and land‐
based riverbank excavation will occur in summer 2013 before the in‐water work window
opens (October 1, 2013) during daytime low tides. However, all of the in‐water work
activities described in Section 1.1 must be completed by February 15, 2014, when the in‐
water work window for juvenile salmonid protection closes. Dredging will not begin until
December 1, 2013 in accordance with an Interlocal Agreement between the Port and the
Muckleshoot Tribe.
Many of the construction activities depend on tide levels and will be scheduled
accordingly. A detailed schedule will be provided in RAWP, and it will be updated weekly.

3.3

Field Sampling Methods

Collection of water samples for laboratory analysis will occur with an appropriate,
decontaminated water depth sampling bottle using the SOP provided by the manufacturer.
The collected water will placed into a laboratory‐provided sample jar and labeled pursuant
to the sampling numbering system identified in Section 3.4.1. Samples will be named and
handled by the methods described in the QAPP (Attachment A).
Water quality samples will be sent to the approved laboratory for analysis before the end
of the day. Due to the need for expedited review, the laboratory will be required to provide
analytical results within 72 hours of obtaining the sample for PCBs, TSS, and arsenic.
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Proper use of field equipment and supplies, equipment decontamination, chain‐of‐custody,
and other field quality assurance/quality control procedures are described in the QAPP
(Attachment A). Details on analytical methods are included in the QAPP. All field
documentation will be recorded in a dedicated field logbook, and chain‐of‐custody forms
will be completed upon sample collection.
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Data Reporting

4.1

Water Quality Monitoring Feedback and Response

Both Tier 1 and Tier 2 monitoring will occur at the downstream boundary of the
compliance zone (150 ft), and readings will be compared to data collected from the up‐
current background location. Field parameter measurements (but not laboratory samples)
from a mid‐zone early warning location (75 ft) will be used for informational purposes.
If a Tier 1 exceedance occurs at the compliance zone boundary during initial monitoring,
the following steps will be taken:






The field supervisor will immediately notify the Port’s RE, and confirmation sampling
will occur within 20 minutes. Additional field readings may be taken at discretionary
locations to assess whether the source of an exceedance is from Contractor operations
or other offsite sources.
If the exceedance is confirmed, the field supervisor will immediately notify the Port’s RE
and the EPA (within 1 hour). Tier 2 sampling will occur. In the event the exceedance
occurs at night, the Port will prepare and distribute an e‐mail that provides the
notification and also describes modifications to operations and/or BMPs that have been
implemented to address the exceedance.
The field supervisor, RE, and Contractor will assess the exceedance and determine
appropriate modifications to operations and/or BMPs. Standard BMPs to be followed
during all dredging operations are described in Section 5 of the Design Report and will
be described in the Contractor’s Dredge Plan. The Contractor will modify operations per
direction from the Port RE. Potential modifications can include:
o Dredging during lower tidal stages or during slack tides, as practical
o Increasing the elevation span (i.e., greater than 2 feet) between bank
excavation and the LDW water level, for excavating the northern and
southern bank areas
o Re‐evaluating predicted tide levels relative to LDW flow conditions.
Predicted tide levels are used to schedule bank excavation and other in‐
water activities. However, this schedule may need to be adjusted if LDW
levels are higher than predicted, e.g., a storm event has increased flow.
o Decreasing the rate of dredging; this may include decreasing the speed
of the ascending or descending bucket as it moves through the water
column, pausing the bucket before digging, or pausing the bucket for
longer periods at the water surface to facilitate drainage.
o Modifying the positioning of barge(s)
o Modifying bucket movement to dislodge adhering material
o Stopping work
o Additional filtration BMPs for handling sediment dewatering liquid on
the barge before it flows back into the LDW.
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Within 1 hour of the commencement of modified operations, Tier 1 sampling will be
conducted to assess the results of the modified operations.
If further exceedances are confirmed, the field supervisor will immediately notify the
Port’s RE and the EPA, and the RE will direct the Contractor will halt work. The Port and
Contractor will consult with EPA to discuss potential causes of the exceedance.

4.2

Daily Construction Quality Control Report

The Contractor will prepare a Daily Construction Quality Control Report for the Port RE. It
will include a description of water quality monitoring and in‐water activities conducted,
field measurements taken, laboratory data received, and any corrective actions conducted
as a result of the field measurements. In the event of a confirmed Tier 1 exceedance, the
Port will provide the Contractor’s Daily Construction Quality Control Report to EPA within
24 hours of the exceedance. This report will include the purported cause of the
exceedance, specific corrective measures initially taken, the rationale behind those
measures, and the results of follow‐up sampling.

4.3

Weekly Quality Assurance Report

Weekly construction updates to EPA will include:
 The names of personnel conducting the monitoring and the name of the laboratory
testing the samples
 The date, weather conditions, and project activities being conducted at the time of
sampling
 Data tables with comparisons to water quality criteria
 Discussion of any exceedances or any elevated background data; EPA will be notified of
exceedances immediately
 Any corrective actions taken as a result of water quality readings/data.
 Discussion of any deviations from this WQMP or the WQC.

4.4

Water Quality Monitoring Completion Summary

A summary of the water quality monitoring program will be included in the Removal Action
Construction Report. This summary will include a description of the field sampling effort
(e.g., procedures, sample locations and depths, observations), descriptions and rationale
for any deviations from the WQMP and WQC, a detailed discussion of any data quality
issues, tabulated field and laboratory data with comparisons to criteria and to background
levels, and any corrective actions (e.g., change in BMPs, stopped work) taken as a result of
these data. A final electronic data package will be provided to EPA once all analyses and
validation activities have been completed.
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A4 Project and Task Organization
The Port of Seattle (Port) and City of Seattle (City) jointly are the Responsible Parties for the
T‐117 EAA. The Port has the lead for the Upland and Sediment Area (Phase 1) portions of
the T‐117 EAA cleanup. The City has the lead for the Adjacent Streets and Yards (Phase 2)
cleanup. The United States Environmental Protection Agency (EPA) has lead responsibility
for regulatory oversight. Port Construction Management will oversee the Phase 1 work.
The Port will hire a general Contractor under a Public Works process to implement the
work. The Contractor, or their subcontractor, will conduct water quality monitoring.
This draft quality assurance project plan (QAPP) is a component of the Water Quality
Monitoring Plan (WQMP). Both plans will be finalized by the Contractor using their specific
plans for excavation, dredging, and other activities. The Final RAWP will be a part of the
Contractor’s Removal Action Work Plan (RAWP). The WQMP and this QAPP were prepared
as required by the Administrative Settlement Agreement and Order on Consent
(Settlement Agreement) for the Phase 1 (Upland Area and Sediment Area) of the Terminal
117 (T‐117) Non‐Time‐Critical Removal Action (NTCRA). This QAPP describes quality
assurance/quality control (QA/QC) procedures associated with field and laboratory analysis
of Lower Duwamish Waterway (LDW) surface water during in‐water construction activities.
This QAPP describes the methods for collecting, analyzing, and validating surface water
quality data collected as part of the WQMP, and following the EPA‐provided Water Quality
Certification (WQC). It follows the format within EPA’s requirements for QAPPs (known as
R‐5; EPA 2001). This QAPP contains the following sections: Project Management (Section
A), Data Generation and Acquisition (Section B), Assessment and Oversight (Section C),
Data Validation and Usability (Section D), and References (Section E).
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A4.1 Roles and Responsibilities
Project personnel responsibilities are described in Table A4‐1. Additional members of the
project team include, but are not limited to public involvement staff, design team sub‐
consultants, and subcontractors.
A laboratory selected by the Contractor will perform chemical analyses of the samples.
Stop work or work alteration decisions will be based on field measurements. Any change to
Contractor activities will be under the direction of the Port Resident Engineer. Changes
during daylight working hours will also involve consultation with EPA, as described in the
main body of the WQMP.

A5 Problem Definition and Background
T‐117 is an Early Action Area (EAA) within the 440‐acre Lower Duwamish Waterway (LDW)
Superfund site. In‐water work, which will begin in 2013, will be conducted to remove
sediment exceeding removal action levels (RvALs) for total polychlorinated biphenyls
(PCBs), arsenic, carcinogenic polycyclic aromatic hydrocarbons (cPAHs), individual PAHs,
and dioxins/furans in sediment.
The primary objective of this monitoring program is to monitor surface water quality
during in‐water activities including pile removal/driving, dredging, and backfilling. Data will
be collected from the perimeter of a 75‐ft early warning and a 150‐ft compliance zone, as
well as at a background location 100 ft upstream from the Sediment Area. Field
measurements of dissolved oxygen (DO), turbidity, temperature, and pH will be collected
twice daily during certain in water activities, 1 to 2 hours following tide reversal on a flood
or ebb tide. During certain in‐water activities, such as dredging, water quality samples for
laboratory analysis of site contaminants of concern (COCs) and total suspended solids (TSS)
will be collected and submitted to the laboratory selected by the Contractor. Exceedances
of field parameters, such as turbidity, will also trigger the collection of water samples for
laboratory analysis. The monitoring program will follow the EPA‐issued WQC.
The specific sequencing of the QA/QC tasks will depend upon the manner in which the
Contractor stages the work. The Contractor’s plan for conducting this NTCRA will be
documented in the Removal Action Work Plan (RAWP). Riverbank and some in‐water work
will coincide with the tidal cycles.

A6 Project and Task Description
In the first dredging pass, approximately 8,100 cubic yards (cy) of sediment will be dredged
from the T‐117 Sediment Area to final elevations ranging from ‐2 ft mean lower low water
(MLLW) to ‐13 ft MLLW. Sediment confirmation data will determine whether additional
dredging is conducted.
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The north and south portions of the riverbank will be excavated down to +2 ft MLLW using
land‐based equipment during low tide events. There will be at least a 2‐vertical foot or a 6‐
horizontal foot separation between the tide level and any construction activity on the
bank. A sheet pile wall will be installed parallel to the middle portion of the riverbank with
perpendicular sidewalls tied back into the upland soil. Excavation of the middle portion of
the bank and sediments will occur down to 0 ft MLLW within this wall. Piles, debris, a
debris deflector, and a marina float will be removed prior to dredging. Following dredging,
a new debris deflector will be constructed, removed marina piles will be replaced with new
steel piles, and the Sediment Area will be backfilled to the bathymetric contours in the
Backfill Grading Plan (Drawing C026). The schedule of activities will be determined by the
Contractor and documented in RAWP.
This QAPP discussed the requirements for surface water monitoring to be conducted
during in‐water activities. The tasks to be completed include fieldwork, laboratory analyses,
data quality evaluation (validation), data management, data analysis, and report
preparation. Section B describes tasks that will be completed in the field, including related
documentation and QA/QC activities.
The Contractor will conduct water quality monitoring (field measurements) and also will
collect samples for delivery to the laboratory. The Contractor’s Quality Control
Representative will check field measurements and comparisons of compliance readings to
background. Monitoring is based on a 150‐ft radius from in‐water activities (with an early
warning location 75‐ft downstream of the activities). Background samples will be collected
from a point 100 ft upstream of the Sediment Area (either to the north or south,
depending upon the current/tide). When an activity (dredging, backfilling) is occurring near
the Sediment Area boundary, the background sample location may be with 150 ft of the
activity (background is at 1 of 2 fixed locations 100 ft upstream of Sediment Area,
depending on river flow/tides). However, it will be upstream of location of the activity.
Samples will be analyzed by a contractor‐selected laboratory, as approved by EPA. Samples
will be analyzed for the sediment COCs and TSS. Reporting limits, hold times, and analysis
methods are provided in Table A6‐1.

A7 Quality Objectives and Criteria
The overall data quality objective for this project is to develop and implement procedures
that will ensure the collection of representative data of known and acceptable quality.
Laboratory analysis parameters and QC criteria related to precision, accuracy or bias,
representativeness, completeness, and comparability (PARCC) are commonly used to
assess the quality of environmental data (Table A7‐1).

A7.1 Precision
Precision is a measure of how closely one result matches another result expected to have
the same value. Field precision is estimated by collecting one duplicate sample for every
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ten field samples. Field precision is determined by the relative percent difference (RPD)
between a parent sample and its duplicate.
Laboratory precision can be measured through the evaluation of laboratory control
samples/duplicates (LCS/LCSD). The laboratory will perform the analysis of 1 set of
LCS/LCSD samples for every 20 samples, with a minimum of at least 1 sample for the
project. Laboratory precision will be evaluated by the RPD between LCS/LCSD samples.
RPD = ABS(R1‐R2) X 100
(R1+R2)/2
Where:
R1 = Sample result
R2 = Duplicate sample result

A7.2 Accuracy
Accuracy is an expression of the degree to which a measured or computed value
represents the true value. Accuracy may be expressed as a percentage of the true or
reference value for reference material or as spike recovery from matrix spike/matrix spike
duplicate (MS/MSD) samples. The RPD between the MS and MSD is used to evaluate
laboratory precision. The following equation is used to express accuracy:
Percent recovery = (SQ ‐ NQ)/(S) x 100
SQ = quantity of spike or surrogate found in sample
NQ = quantity found in native (unspiked) sample
S = quantity of spike or surrogate added to native sample
The performance of the method will be monitored using surrogate compounds. Surrogate
standards are added to all samples, method blanks, matrix spikes, and calibration
standards. Surrogates are listed in Table A7‐1.
Laboratory method reporting limits (MRL) are listed in Table A6‐1. All reporting limits are
below the criteria in the WQC (Table B1‐2).

A7.3 Representativeness
Representativeness is the degree to which data from the project accurately represent a
particular characteristic of the environmental matrix which is being tested.
Representativeness of samples is ensured by adherence to standard field sampling
protocols and standard laboratory protocols. The design of the sampling scheme and
number of samples provides a representativeness of each matrix being sampled (surface
water).
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A7.4 Comparability
Comparability expresses the confidence with which one dataset can be evaluated in
relation to another dataset. For this monitoring, comparability of data will be established
through the use of program‐defined general methods and reporting formats and the use of
common, traceable calibration and reference materials from the National Institute of
Standards and Technology or other established sources. Comparability will be addressed
through the use of field and laboratory methods that are consistent with methods and
procedures recommended by EPA and the Puget Sound Estuary Program and are
commonly used for water quality studies.

A7.5 Completeness
Completeness is a measure of the amount of data that is determined to be valid in
proportion to the amount of data collected. Completeness will be calculated as follows:
Completeness =
(number of valid measurements/ total number of data points planned) x 100
Completeness will be calculated for each sampling unit. The data quality objective (DQO)
for completeness is 95%. Data that have been qualified as estimated (J qualified) will be
considered valid for the purpose of assessing completeness. Data that have been qualified
as rejected will not be considered valid for the purpose of assessing completeness, and
these data will not be used to evaluate water quality. If the completeness objective is not
met, replacement water quality samples will be collected during a similar activity to that
ongoing during the original sample collection.

A7.6 Laboratory QC Procedures
Additional laboratory QC procedures will be evaluated to provide supplementary
information regarding overall quality of the data, performance of instruments and
measurement systems, and sample‐specific matrix effects.
QC samples and procedures are specified in each method protocol (Table A6‐1). All QC
requirements will be completed by the laboratory as described in the protocols, including
the following (as applicable to each analysis):
 Instrument tuning
 Initial calibration
 Initial calibration verification
 Continuing calibration
 Calibration or instrument blanks
 Method blanks
 LCS/LCSD
 Internal standards
 Surrogate spikes
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Serial dilutions
MS/MSD.

A8 Special Training and Certification
Specific training requirements for performing field work, which may bring employees in
contact with hazardous materials include:
 All field personnel assigned to the site must have successfully completed 40
hours of training for work (with current annual 8‐hour refresher training)
related to hazardous waste and emergency response (HAZWOPER) in
accordance with Occupational Safety and Health Administration (OSHA) 29 Code
of Federal Regulations (CFR) 1910.120(e). Documentation of OSHA training is
required prior to personnel being permitted to work on site.
 Personnel managing or supervising work on site will also have successfully
completed 8 hours of manager/supervisor training meeting the OSHA requirements
specified in 29 CFR 1910.120(e)(4).
 Personnel assigned to the site must be enrolled in a medical surveillance program
meeting the requirements of 29 CFR 1910.120(f). Personnel must have successfully
passed an occupational physical during the past 12 months and be medically
cleared to work on a hazardous waste site and capable of wearing appropriate
personal protective equipment.
 Personnel performing the sampling work must have extensive knowledge, skill, and
demonstrated experience in the execution of the sampling methods.

A9 Documents and Records
Field investigators will maintain field notes in a bound notebook, and all documents,
records, and data collected will be kept in a case file in a secure records filing area. All
laboratory deliverables with verifiable supporting documentation shall be submitted by the
laboratory to the Contractor. The following documents will be archived at the laboratory:
1) signed hard copies of sampling and chain‐of‐custody records; and 2) electronic files of
analytical data including extraction and sample preparation bench sheets, raw data and
reduced analytical data. The laboratory will store all data and laboratory documentation of
sample receipt and login; sample extraction, cleanup, and analysis; and instrument output
in accordance with the laboratory Standard Operating Procedure (SOP) or QA manual for a
minimum of 1 year.
Copies of all field notes, field logs, sample collection logs, and field photographs will be
reviewed by the Project Engineer daily, if not more frequently, as the Project Engineer and
field staff will confer continuously over the sampling program. These items will be stored
electronically with the project file.
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Full laboratory data reports will be provided by the analytical laboratory in portable
document format (PDF), and electronic data deliverables (EDDs) will be provided in a text
file format suitable for import into a database.
Data will be imported in a project database by the Contractor that is maintained for the
duration of construction. Upon completion of the project, this database will be imported
into the Port’s EMIS database.
Most monitoring will be field measurements, and log books/field forms will be reviewed by
the Field Coordinator each day that water quality monitoring occurs. This documentation
will be scanned and saved both electronically and in hard copy form in project files.
Weekly construction updates to EPA will include:
 The names of personnel conducting the monitoring and the name of the
laboratory testing the samples
 The date, weather conditions, and project activities being conducted at the time
of sampling
 Data tables with comparisons to water quality criteria
 Discussion of any exceedances or any elevated background data; EPA will be
notified of exceedances immediately
 Any corrective actions taken as a result of water quality readings/data.
 Discussion of any deviations from this WQMP or the WQC.
Data verification will be completed by the Contractor for data generated in the field and at
the laboratory. The accuracy and completeness of the final database will be verified by the
Contractor. Data validation and data quality assessment will be completed by an
independent validation firm, which will be selected at a later date. The validation firm will
also complete data verification (i.e., verifying that analytical procedures and calculations
were completed correctly and checking transcriptions of the laboratory data) for the first
data package for each analysis as part of the full validation that will be completed for these
packages.
A summary of the water quality monitoring program will be included in the Removal Action
Construction Report. This summary will include a description of the field sampling effort
(e.g., procedures, sample locations and depths, observations), descriptions and rationale
for any deviations from the WQMP and WQC, a detailed discussion of any data quality
issues, tabulated field and laboratory data with comparisons to criteria and to background
levels, and any corrective actions (e.g., change in BMPs, stopped work) taken as a result of
these data. A final electronic data package will be provided to EPA once all analyses and
validation activities have been completed.
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Table A4-1 Water Quality Roles and Responsibilities
Role

Person

Responsibilities

EPA Remedial
Project Manager

Piper Peterson

EPA QA Manager

Ginna Grepo‐
Grove






Direct other EPA staff, USACE, and consultants to review and comment on materials
Coordinate with public outreach staff to inform community on site activities
Grant final approval on this QAPP, on data use, and on excavation prism.
Review this QAPP, laboratory reports, and data validation report.

USACE Technical
Contractor to EPA

Leanna Woods
Pan




Review Design Report and WQMP
Advise on sampling methodology and analysis of data

Contractor Quality
Control
Representative

To be determined





Review laboratory analytical data as it’s received
Review necessary documentation needed to support goals of the project
Maintain a complete set of field and laboratory data

Contractor Project
Manager

To be determined



Monitor all aspects of the project and ensure that all water quality monitoring is being performed in
accordance with this QAPP and the WQC
Notify the Port Resident Engineer and Quality Control Representative of any water quality
exceedances within 1 hour
Notify the Port Resident Engineer of corrective actions taken to address water quality exceedances
and whether they are working
Maintain a log (field log book) for all water quality monitoring activities
Coordinate the sampling operations to verify that the this QAPP is followed and to document
compliance with the WQC
Identify any deviations from this QAPP
Prepare the field data and information for reports
Review laboratory analytical data as it’s received
Provide the Data Validator with the laboratory analytical data and sampling field notes.
Provide daily updates as part of Contractor’s Daily Construction Report
Transmit laboratory analytical data, sampling field notes, electronic data files (pre‐ and post‐




Contractor Project
Engineer

To be determined










AppFAttachA_ WQMPQAPP_toEPA_20121005.docx

A‐8

Water Quality Monitoring Plan QAPP

Role

Person

Responsibilities

Contractor Field
Supervisor

To be determined




Port Resident
Engineer

Stacy Heilgeist




Port Environmental
Compliance and
Community Liaison

Dave Jenkins



Port Project
Coordinator

Roy Kuroiwa







validation), and validation reports to the Quality Control Representative weekly
Ensure that the integrity of the samples is maintained throughout sample collection and transport to
the laboratory.
Managing and coordinating all removal action subcontractors on the site
Ensuring completion of the construction in accordance with the contract documents, applicable
codes and standards, and the approved RAWP
Preparing and submitting (electronically) the daily construction report to the Port RE
Revising activities in response to monitoring data, accidents, emergencies, or community
complaints.
Oversee monitoring activities.
Review field forms and logbook at the completion of each day of monitoring to verify
completeness.
Review Contractor recommended corrective actions to address water quality exceedances
Direct Contractor to stop work if work is not being performed in accordance with the specifications
and the WQC.
Monitor all aspects of the project to verify that all work is being completed in accordance with
this QAPP
Verify that water quality monitoring is being performed in compliance with the WQC
Review all technical documents associated with the project for technical accuracy and feasibility
Provide weekly construction QA report to EPA
Provide information to the community relations team for community press releases/communication
Communicate with EPA on water quality monitoring results and corrective actions.

Contractor Data
Validator

To be determined






Evaluate conformance of the analyses with the specifications of this QAPP
Verify the reported results with the raw data
Ensure the Electronic Data Deliverables (EDDs) match the analytical reports
Prepare validation report.



Contractor
Superintendent

To be determined
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Table A6-1 Analytes, Reporting Limits, Methods, and Sample
Containers
Analyte

Analytical
Method

MDL1

MRL

PCB Aroclors (µg/L)

EPA 8082

0.006

0.01

Arsenic, dissolved (mg/L)

EPA 6010

0.003

0.05

PAHs (µg/L)

EPA 8270 SIM

0.023 – 0.059

0.1

Dioxins/Furans (pg/L)

EPA 1613 B

2 ‐ 40

10‐100

TSS (mg/L)

EPA 160.2

5

n/a

Hold
Time

Sample
Container

7 days

two 1‐L
amber glass
two 500‐mL
plastic
two 500‐mL
amber glass
two 1‐L
amber glass
one 1‐L
plastic

Note: 1. PAHs and dioxin/furan limits vary by analyte (individual PAH or congener).
2. Arsenic requires a nitric acid preservative to pH <2 for field‐filtered dissolved arsenic.
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Table A7-1 Measurement Quality Objectives
Parameter
PCB Aroclors
Arsenic
PAHs

Method

Precision
(RPDs1)

Accuracy

Completeness

EPA 8082
EPA 6010
EPA 8270
SIM
35%/50%

Dioxins/Furans

EPA 1613

TSS

EPA 160.2

70‐130%

95%

Preservation/
Storage

No
preservative/
cool/4⁰C

Surrogate
Compound
decachlorobiphenyl
None
d10‐2‐
methylnaphthalene,
d14‐dibenzo
(a,h)anthracene
Labeled surrogates
of the 13 congeners
used in the TEQ
None

20%/20%
Note: 1. RPD = relative percent difference; first value is for laboratory replicate; second value is for field replicate.
TEQ = toxicity equivalent.
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Data Generation and Acquisition

B1 Sampling Process Design
The sampling program addressed in this QAPP is to monitor surface water quality during in‐
water activities. EPA will issue a WQC describing the compliance standards, monitoring
frequency, and reporting requirements. It will also identify corrective actions if standards
are not met. It is expected that the WQC will mirror the WQMP, which discussed corrective
actions. The WQC will be used to finalize the WQMP.
Water quality monitoring will take place during in‐water activities which includes the
installation of a sheet pile wall and individual piles, debris and pile removal, dredging of
sediment, backfilling after dredging, and dewatering of sediment in the barge. The
sequence of sample collection will be guided by the manner in which the Contractor stages
the site work.
Water quality data will be generated by the Contractor in accordance with the WQMP and
requirements of EPA’s Clean Water Act (CWA) WQC. This WQMP uses a two‐tier
monitoring approach using real‐time field monitoring and the collection of samples for
laboratory analysis.

B1.1 Tier 1: Conventional Parameters Monitoring
Tier 1 monitoring involves field measurement of the conventional parameters turbidity,
DO, pH, and temperature. Field monitoring at compliance (150 ft down‐current from work),
early warning (75 ft down‐current), and background (100 ft upstream of Sediment Area)
locations will occur at regular intervals throughout the in‐water work period at the
frequency shown in Table B1‐1. The exact compliance and early warning monitoring
locations will vary depending upon the location of the in‐water activity, and the direction of
the waterway flow, which is tidally influenced. Readings at each sample location will be
taken at 2 depths: 2 feet from the bottom, and 2 feet below the water surface. For
comparison between background and compliance (and between background and early
warning) data, the deeper readings will be compared between the locations and the
shallower readings will be compared between the locations.
Field monitoring will be conducted with a handheld water quality probe such as a YSI Multi‐
Probe to measure turbidity, DO, pH, and temperature. The readings will be recorded on
field data sheets/in the field log book. The handheld water quality probe will be calibrated
pursuant to the manufacturer’s guidelines.
If field measurements exceed applicable criteria identified in the WQC, in‐water work will
be halted/slowed, work practices will be adjusted (at the direction of the Port Resident
Engineer), and the source will be investigated. Once a suspected cause has been identified,
alterations to the methods have been made, and any turbidity plumes associated with the
in‐water work have dissipated, in‐water work activities may resume/return to a working
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pace. The Contractor shall stop work, resume work, and alter activities, if necessary, at the
direction of the Port Resident Engineer. During daylight hours, EPA will be notified with 1
hour or all confirmed exceedances.
Field monitoring will be repeated within one hour from the time the modified activities
begin. If the results of this monitoring show compliance, then Tier 1 monitoring will
continue at the 4‐hour frequency. If the results again show non‐compliance, in‐water
activities will be halted, and coordination between the Port, Contractor, and EPA will be
necessary to determine the appropriate actions.
All confirmed water quality exceedances will trigger Tier 2 monitoring: water chemistry
collection and analysis.

B1.2 Tier 2: Water Chemistry Sampling & Analysis
Tier 2 monitoring involves collection and expedited laboratory analysis of water samples
for TSS and the COCs arsenic and PCB Aroclors when Tier 1 exceedance occur. Chemistry
samples will also be collected following the frequency in Table B1‐1. Samples will be
collected from two of the same locations (compliance and background, not early warning)
and from the same depths as the field readings are taken. Twice during dredging, water
samples will also be analyzed for dioxins/furans and PAHs for informational purposes.
Field duplicate samples and equipment rinse blanks will be collected at a frequency of 10
and 5 percent, respectively, of samples, with a minimum of at least 1 for each analyte.

B2 Sampling Methods
Field readings and laboratory samples will be taken/collected from a sampling vessel
equipped with a deck large enough to accommodate one to two crewmembers in addition
to the captain. One of the crew members will also be a navigator. The vessel will have
enough deck space to accommodate a YSI multi probe, a Van Dorn bottle, two coolers, and
sampling equipment boxes containing sample jars, and other ancillary equipment. The
vessel will include a capstan (minimum of 350‐lb capacity davit [pulling winch]),
navigational lights, anchors, and basic sonar.
The following information pertaining to each sample will be recorded in the field forms:






Location of sample collection
Visual appearance of sample and in situ water
Ongoing in‐water activities
Weather conditions
LDW qualitative flow and tide level observations (to be supplemented later with
tide gauge data).
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In situ measurements of water quality characteristics (turbidity, DO, temperature, and pH)
will be recorded on field logs and used as an indicator of water quality impacts during
construction. Measurements will be taken using a YSI 650/6600 Multi Probe (or similar)
lowered into the water column. Details regarding the operation of this instrument,
including calibration, measurement, quality control procedures, and decontamination, are
provided in the field probe SOP in Attachment B (note: to be provided in Final WQMP by
Contractor). Because of the critical nature of these data in field decision making (i.e.,
collection of laboratory samples, stop work and/or other corrective actions), a backup unit
will be available at all times.
Samples for laboratory analysis will be collected using a washed and decontaminated Van
Dorn bottle, or similar, using the SOP provided in Attachment B. The bottle is attached to a
cable and lowered by means of a winch to the desired depth of sampling. The Van Dorn
bottle is a plastic cylinder with stoppers at each end, connected by an elastic cord. The
stoppers are held open by plastic cords attached to a release mechanism. Clamps on the
side of the cylinder are used to attach the bottle to a hydrographic line (a 3/16‐inch steel
cable with a 60‐lb weight at the end) so that it can be lowered to a discrete depth in the
water. When a small weight encircling the hydrographic line, called a “messenger,” is
released down the line, it strikes the release mechanism resulting in the two stoppers
being pulled into the ends of the cylinder, thereby trapping water from that depth. After
the cylinder is closed, it will be raised through the water column, and placed on the vessel
deck. The water from within the cylinder will then be transferred to the laboratory‐
provided sample bottles. If the cylinder is not full upon retrieval, it will be re‐deployed, and
a new sample will be collected. The number of attempts and reasons for sample rejection,
if this occurs, will be recorded on the field sampling form.
Water for arsenic samples will be filtered in the field prior to being placed in the sample
container.
Samples will be placed in laboratory‐supplied containers, which will then be placed in a
cooler and delivered to the laboratory for the analyses listed in Table B1‐2. Delivery of the
samples to the laboratory must occur prior to the end of the day in which they are
collected, to allow for expedited analyses. If sample collection is needed toward the end of
the day, precluding sample delivery to the laboratory before receiving offices close,
samples will be stored for delivery to the laboratory the next morning.

B2.1 Positioning and Navigation
For all samples, the horizontal and vertical datums will be Washington State Plane North
(North American Datum of 1983 [NAD 83]) and ft MLLW, respectively.
The sampling vessel will use a differential global positioning system (DGPS), or similar, to
determine and record position. The DGPS includes a GPS receiver unit onboard the
sampling vessel and a Coast Guard beacon differential receiver. The GPS unit will receive
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radio broadcasts of GPS signals from satellites. The Coast Guard beacon receiver will
acquire corrections to the GPS signals to produce positioning accuracy within 1 to 2 meters.
The sampling vessel operator will position the vessel near the dredge (or the barge from
which the in‐water activity is being conducted), and will record the position with the DGPS.
The sampling vessel will then be navigated to positions 75 ft and 150 ft down‐current from
that point for early warning and compliance sample collection, respectively. The
background location will be 100 ft up‐current of the Sediment Area and will be found with
GPS readings or will be marked with a semi‐permanent buoy. Two background locations
will be established for the project: 1 south of the Sediment Area and 1 north of the
Sediment Area to accommodate any required sampling when the upstream location is
actually down‐river (north). The northern location will not be positioned with the Marina
and field staff will avoid taking readings/collecting samples in close proximity of other
navigating vessels, such as those entering/leaving the Marina.
To ensure the accuracy of the navigation system, benchmarks established for the dredging
operations will be used to calibrate the navigation equipment. Drawing G001 describes
benchmarks that will be installed by the Port for the Contractor to use to calibrate
navigation equipment used for dredging, sheet pile wall installation, and other in‐water
activities. At the beginning and end of each day, the sampling vessel will be stationed at the
benchmark, a GPS reading will be taken, and the reading will be compared with the
benchmark’s coordinates. The two position readings should be within two meters for both
the x and y reading.
Water depth will be determined by depth sounder on the survey vessel or with a hand‐held
sonar (e.g., Vexilar LPS‐1). The sample bottle and field device probe lines will be marked in
appropriate length increments with electrical tape so that the water sampler or probe can
be positioned at the appropriate depth for sampling. Water samples/readings will be
collected two feet below the water surface and two feet above the sediment bed.

B2.2 Sampling Equipment
Field equipment and supplies include sampling equipment, decontamination supplies,
sample containers, coolers, log books and forms, personal protection equipment, and
personal gear. Protective wear (e.g., hard hats, gloves) that are required to ensure the
health and safety of field personnel will be described in the Site‐Specific Health and Safety
Plan. Sample containers, distilled/deionized water, coolers, and packaging material will be
supplied by the analytical laboratory.

B2.5 Decontamination
The Van Dorn sampler used to obtain water samples and the probes used to take field
readings will be washed prior to use and between sampling stations using the following
process:
• Rinse with distilled water
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• Wash with phosphate‐free detergent
• Rinse with hexane
• Final rinse with distilled water.
To minimize sample cross‐contamination, disposable gloves are to be replaced between
water quality samples.

B2.6 Sampling Containers
Requirements for sample containers, storage temperature, and holding times are provided
in Table B2‐2. The only analyte container that will require preservative (nitric acid) is that
for field filtered dissolved arsenic. All sample containers will have screw‐type lids to ensure
adequate sealing. Lids of the glass containers will have Teflon™ inserts to prevent sample
reaction with the plastic lid and to improve the quality of the seal.
Containers used for dioxin/furan analysis must either be made of amber‐colored glass or
must be wrapped in foil.
Commercially available, pre‐cleaned jars will be used, and the laboratory will maintain a
record of certification from the suppliers. The container shipment documentation will
record batch numbers for the bottles. With this documentation, containers can be traced
to the supplier, and bottle rinse blank results can be reviewed. The container
documentation from the laboratory will be archived in the Contractor’s project file.

B2.7 Field Log Book
All field activities and observations will be noted in a field log book at the time they occur.
The field log book will be a bound document containing individual field and sample log
forms. Information will include personnel, date, time, station designation, sampler, types
and number of samples collected, weather conditions, concurrent site activities, health and
safety meetings conducted (tailgate meeting), and general observations. Any changes that
occur at the site (e.g., personnel, responsibilities, deviations from this plan) and the
reasons for these changes will be documented in the field log book. The log book will
identify onsite visitors observing the sampling; the site will have many concurrent activities
and many onsite personnel; therefore only those specifically visiting/observing water
quality monitoring activities will be documented. The number of photographs taken at
each sampling location will be recorded. The Project Engineer is responsible for ensuring
that the field log book and all field data forms are correct.
All field activities and observations will be noted in a field log book during fieldwork. The
descriptions will be clearly written with enough detail so that participants can reconstruct
events later if necessary. Requirements for log book entries include:
 Log books will be bound, with consecutively numbered pages.
 Removal of any pages, even if illegible, will be prohibited.
 Entries will be made legibly with black (or dark) waterproof ink.
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Unbiased, accurate language will be used.
Entries will be made while activities are in progress or as soon afterward as
possible (the date and time that the notation is made should be noted, as well
as the time of the observation itself).
Each consecutive day's first entry will be made on a new, blank page.
The date and time, based on a 24‐hour (military) clock (e.g., 0900 for 9 a.m. and
2100 for 9 p.m.), will appear on each page.
When field activity is complete, the log book will be entered into the project file.
The person recording the information must initial and date each page of the
field log book. If more than one individual makes entries on the same page,
each recorder must initial and date each entry. The bottom of the page must be
signed and dated by the individual who makes the last entry.

The Project Engineer, after reading the day’s entries, also must sign and date the last
page of each daily entry. Log book corrections will be made by drawing a single line
through the original entry allowing the original entry to be read. The corrected entry
will be written alongside the original. Corrections will be initialed, dated, and explained.

B3 Sample Handling and Custody
Sampling containers will be filled to minimize head space, and will be appropriately labeled
and stored prior to shipment or delivery to the laboratory. Reusable sampling equipment
shall be decontaminated between sample locations.
Samples must be packed to prevent damage to the sample containers and labeled to allow
sample identification. All samples must be packaged so that they do not leak, break,
vaporize or cause cross‐contamination of other samples. Each individual sample must be
properly labeled and identified. When refrigeration is required for sample preservation,
samples must be kept cool, be means of ice packs in coolers, during the time between
collection and final packaging.
All samples must be clearly identified immediately upon collection. Each sample container
label will list:
 Client and project name
 A unique sample description/sample ID
 Sample collection date and time.
Additionally, the sample bottle label may include:
 Sampler's name or initials
 Indication of addition of preservative, if applicable
 Analyses to be performed.
Chain‐of‐custody procedures are intended to document sample possession from the time
of collection, through analysis, to disposal. Chain‐of‐custody forms must document
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transfers of sample custody. A sample is considered to be under custody if it is in one's
possession, view, or in a designated secure area. The chain‐of‐custody record will include,
at a minimum, the following information:
 Client and project name
 Sample collector's name
 Sampler’s company mailing address and telephone number
 Designated recipient of data (name, email, and telephone number)
 Analytical laboratory's name and city
 Description of each sample (i.e., unique identifier and matrix)
 Date and time of collection
 Quantity of each sample or number of containers
 Type of analysis required
 Addition of preservative, if applicable
 Requested turn‐around times (most will be expedited)
 Date and method of shipment.
When transferring custody, both the staff relinquishing custody of samples and the staff
receiving custody of samples will sign, date, and note the time on the form. If samples are
to leave the collector's possession for shipment to the laboratory, the subsequent
packaging procedures will be followed. All samples will be stored appropriately by the
laboratory.

B4 Analytical Methods
Water quality samples will be analyzed for PCB Aroclors, arsenic, and TSS on a rapid turn‐
around basis (24 to 72 hours) by the methods in Table A6‐1. Two samples collected during
dredging will be analyzed for PAHs and dioxins/furans on a standard turn‐around time by
the methods in Table A6‐1.

B5 Quality Control
B5.1 Laboratory Quality Control
Internal quality control procedures are designed to ensure the consistency and continuity
of data. A routine QC protocol is an essential part of the analytical process. The minimum
requirements for each analytical run are described here. Additional description of
laboratory QA/QC procedures can be found in the laboratory’s QA manual. A project
narrative detailing analytical results must accompany all data packages submitted by the
laboratory.


Initial and continuing calibration: A calibration standard will be analyzed each
time an instrument is calibrated. The instruments used to perform the analyses
will be calibrated, and the calibrations will be verified as required by EPA
methodologies. For example, a standard five‐point initial calibration will be
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utilized to determine the linearity of response with the gas
chromatograph/electron capture detection. Once calibrated, the system must
be verified every 12 hours. All relative response factors, as specified by the
analytical method, must be greater than or equal to 0.05. All relative standard
deviations, as specified by the analytical method, must be less than or equal to
30 percent for the initial calibration and less than or equal to 25 percent for the
continuing calibration.
Laboratory control sample: The LCS is an analyte‐free water or solid phase
sample that is spiked with target analytes of known concentration. The LCS will
be processed through the entire method procedure, and the results will be
examined for target analyte recovery (accuracy). Precision evaluations will be
generated using an LCSD. The LCS/LCSD results will be used as a fall‐back
position by the laboratory in cases where the MS/MSD has failed to achieve
acceptable recovery and/or precision. Inability to obtain acceptable LCS results
will be directly related to an inability to generate acceptable results for any
sample. One LCS/LCSD pair will be analyzed for each extraction batch.
Method blank analysis: The method blank is utilized to rule out laboratory‐
introduced contamination by reagents or method preparation. Concentrations
of compounds detected in the blank will be compared to the samples. Any
concentration of common laboratory contaminants (i.e., phthalates, acetone,
methylene chloride, or 2‐butanone) in a sample lower than 10 times that found
in the blank will be considered a laboratory contaminant. For other
contaminants, any compounds detected at concentrations lower than five times
that found in the blank will be considered laboratory contamination (EPA 2008).
Values reported for the method blanks are expected to be below the detection
limits for all compounds, except the common laboratory contaminants.
Deviations from this must be explained in the laboratory project narrative(s).
One method blank will be analyzed for each extraction/digestion batch
Matrix spike analysis: An MS is the addition of a known amount of target
analyte to a sample. Comparison of target analyte concentration in the spiked
sample to that in the unspiked sample (background) using the equation in
Section A7.2 is used to determine accuracy (the ability of the test to provide
measured results matching the true concentration). Precision is determined
with an MS/MSD pair (RPD equation in Section A7.1). One MS/MSD will be
analyzed in every 20 samples.
Surrogate evaluations: Surrogate recovery is a QC measure used in organics
analyses. Surrogates are compounds added to every sample at the initiation of
preparation to monitor the success of the sample preparation on an individual
sample basis (accuracy). Although some methods have established surrogate
recovery acceptance criteria that are part of the method or contract
compliance, for the most part, acceptable surrogate recoveries need to be
determined by the laboratory. Recoveries of surrogates will be calculated for all
samples, blanks, and QC samples. Acceptance limits will be listed for each
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surrogate and sample type and will be compared against the actual result by the
data validator.
Laboratory management review: The Laboratory QA Officer will review all
analytical results prior to final external distribution (preliminary results will be
reported before this review). If the QA Officer finds that the data meet project
quality requirements, the data will be released as “final” information. Data
which are not acceptable will be held until the problems are resolved, or the
data will be flagged appropriately.

B5.2 Field Quality Control
Field QC samples (duplicates and rinsate blanks) are useful in identifying problems with
sample collection or sample processing. A minimum of one duplicate sample will be
collected from every 10 field samples. One field duplicate will be analyzed for each analyte,
even if fewer than 10 water quality samples are collected. Similarly at least 1 rinsate blank
will be collected from the Van Dorn sampler. The rinsate blank frequency is 5% (1 for every
20 samples collected).
The RPD for field duplicate samples must be below 20% for TSS and 50% for COCs (Table
A7‐1) for the data to be acceptable.

B6 Instrument and Equipment Testing, Inspection, and
Maintenance
The primary objective of an instrument/equipment testing, inspection, and maintenance
program is to help ensure the timely and effective completion of a measurement effort by
minimizing the downtime of crucial sampling and/or analytical equipment due to expected
or unexpected component failure.
Testing, inspection, and maintenance will be carried out on all field and laboratory
equipment in accordance with manufacturer’s recommendations and professional
judgment. Analytical laboratory equipment preventative testing, inspection, and
maintenance will be addressed in the laboratory QA manual, which will be kept on file at
the contracted laboratory.
As appropriate, schedules and records of calibration and maintenance of field equipment
will be maintained in the field notebook. Equipment that is out of calibration or is
malfunctioning will be removed from operation until it is recalibrated or repaired.

B7 Instrument and Equipment Calibration and
Frequency
Field equipment used for sample collection will be subject to the following calibration
requirements:
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Identification. Either the manufacturer’s serial number or the calibration
system identification number will be used to uniquely identify equipment. This
identification, along with a label indicating when the next calibration is due, will
be attached to the equipment. If this is not possible, records traceable to the
equipment will be readily available for reference.
Standards. Equipment will be calibrated, whenever possible, against reference
standards having known valid relationships to nationally recognized standards
(e.g., National Institute of Standards and Technology) or accepted values of
natural physical constraints. If national standards do not exist, the basis for
calibration will be described and documented.
Frequency. Equipment will be calibrated at prescribed intervals and/or prior to
use and will be checked at the end of each day of monitoring (to verify readings
obtained during that day). Frequency will be based on the type of equipment,
inherent stability, manufacturers’ recommendations, intended use, and
observation of equipment readings over the course of the field work. All
sensitive equipment to be used in the field or laboratory will be calibrated or
checked prior to use.
Records. Calibration records (certifications, logs, etc.) will be maintained for all
measuring and test equipment used.

If equipment is found to be out of calibration, the validity of previous measurements will
be investigated, and/or corrective action will be implemented. The laboratory Project
Manager will lead the evaluation process, which will be document in the field or laboratory
log book.
All laboratory calibration requirements must be met before sample analysis may begin. The
laboratory will follow the calibration procedures dictated by the analytical methods to be
performed. If calibration non‐conformances are noted, samples will be reanalyzed under
compliant calibration conditions within method‐specified hold times.

B8 Inspection and Acceptance of Supplies and
Consumables
The Project Engineer will be responsible for material procurement and control. The Project
Engineer will verify upon receipt that materials meet the required specifications and that,
as applicable, material or standard certification documents are provided, maintained, and
properly stored with the project files. The Project Engineer will also verify that material
storage is properly maintained and that contamination of materials is not allowed.
The laboratory must document and follow procedures related to:
 Checking purity standards, reagent grade water, and other chemicals relative to
intended use
 Preparing and storing chemicals
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Handling disposable glassware (including appropriate grade).

The Project Engineer will be responsible for procuring and transporting the appropriate
sample containers, equipment, and consumables (e.g., soap) to T‐117. The containers will
be pre‐cleaned and certified by lot. If needed, reagents provided will be of the appropriate
grade for the analysis. Records of these certifications and grades of material will be
maintained on file at the laboratory.

B9 Non-Direct Measurements
No historical data are being referenced.

B10 Data Management
B10.1 Sample Numbering
All water samples for laboratory analysis will be assigned a unique identification code, with
a “T117‐SW” prefix to indicate the site and the matrix (surface water). Because sampling
locations are not fixed, there are no numbered sampling locations. Instead, within each
group of samples (background [BG] and compliance [C]), the samples will be numbered
sequentially in the order in which they were collected (e.g., BG‐1, C‐2). The sample
numbering will refer to paired samples, such that the background sample collected to
inform a particular compliance sample will have the same numerical identifier.
The second identifier will be a letter that specifies the depth at which the sample was
taken (i.e., s = the shallower sample at a location, and d = the deeper sample at a location).
Samples will also include the date the sample was collected.
Some examples of sample labels include:
T117‐SW‐C‐3s‐10102013: third T‐117 compliance water sample collected; it was collected
from the shallower depth on October 10, 2013.
T117‐SW‐BG‐4d‐10102013: fourth T‐117 background (up‐current) water sample collected;
it was collected from the deeper depth on October 10, 2013.
All field duplicates will be numbered similarly to the parent sample from which this
duplicate was split. A “10” will precede the sequential number, e.g., T117‐SW‐C‐103s‐
10102013 is a field duplicate taken from the compliance parent sample described above.
Field measurements (turbidity, DO, temperature, pH) will be recorded on a field form or in
a log book and will be identified by location (compliance, early warning, or background),
water depth, date, and time. Activities occurring at the time the reading is taken will also
be recorded.
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Further, the coordinates where each sample was collected and where each field reading
was taken, as indicated by the on‐vessel DGPS, will be recorded both on the sample
collection form/field measurement form and in the field log book.

B10.2 Database Management
Analytical laboratories will submit final data in EDD format and laboratory reports as PDF
files. The Laboratory Project Manager and the QA Officer will establish the specific data
delivery format for preliminary data when the contract for this work is established.
Preliminary data are to be released in electronic format to the Contractor Quality Control
Representative and Project Engineer as soon possible. Decisions regarding water quality
impacts and potential corrective actions will be made as specified in the WQMP.
When QC of all database fields is completed, the entire database, along with the laboratory
EDDs, will be provided to the Port for import into the Ports EMIS database. The Port will
load any required data to Washington Department of Ecology’s Environmental Information
Management System.
All hard copies of field documentation will be stored by the Contractor. Field forms will also
be scanned to a PDF file and stored electronically. Scanned copies of field documentation
will be presented in the Removal Action Construction Report.
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Table B1-1 Sampling Methodology
Activity
Sheet Pile Wall Installation
and Bank Excavation within
Wall

Riverbank Excavation
Outside of Wall

Pile and Debris Removal /
Pile Driving
Dredging and Barge
Dewatering

Backfilling

Tier 1 Monitoring Frequency
4‐hour frequency1 if wall installation conducted
during periods of inundation; additionally observe
water outside of the sheet pile wall during
excavation of middle bank (to watch for seepage of
turbid water)
Visually monitor for turbidity the first time tide rises
over any excavated area; adjust fabric if needed;
optional field parameter measurements may be
taken near the bank.
4‐ hour frequency1 unless work performed above
the tide for first 3 days
4‐ hour frequency1; monitoring for dredging will
cover barge dewatering when the barge is in close
proximity to the dredging equipment; otherwise Tier
1 monitoring will occur at a 4‐hour frequency
downstream of the barge.
4‐ hour frequency1

Tier 2 Sampling Frequency
Twice during first three days of wall installation activity and if a
confirmed Tier 1 exceedance occurs

Only if confirmed Tier 1 exceedance occurs (from optional Tier 1
monitoring)
Only if confirmed Tier 1 exceedance occurs
Twice during first three days of dredging activity and if a confirmed
Tier 1 exceedance occurs in association with a dewatering barge fo
with dredging. Additionally, cPAHs and dioxins/furans will be
analyzed in two samples: 1 on 3rd day of dredging, and 1 during
dredging of an area with elevated PCBs in sediment (likely along the
bank).
Only if confirmed Tier 1 exceedance occurs.

Note: 4‐ hour frequency is not a strict time interval, but corresponds to twice during a typical 8‐hour work shift, 1 to 2 hours following a tide reversal.
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Table B1-2 Water Quality Criteria
Parameter
Field Measurement
Turbidity

Dissolved Oxygen

pH

Temperature
Laboratory Analysis
Total PCBs as Aroclors
Dissolved Arsenic
PAHs
Dioxins/Furans
Total Suspended Solids

Criteria
< 5 NTU above background when
background ≤ 50 NTU. If background > 50
NTU, turbidity cannot be increased more
than 10% above background
≥6.0 mg/L. If background < 6.0 due to
natural conditions, then the background
condition minus 0.2 mg/L will replace the
criterion (only for that period that
background DO is lower). This standard is
waived within the dilution zone but at no
time should dissolved oxygen drop below
3.5 mg/L within the dilution zone.
pH must be within the range of 7.0 to 8.5
with a human‐caused variation within the
above range of less than 0.5 units.
< 16⁰C (60.8⁰F)
0.03 µg/L
36 µg/L
No criteria, informational
No criteria, informational
No criteria, informational
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C. Assessment and Oversight Elements
C1 Assessment and Response Actions
QA/QC activities will be used at two levels to inform response actions:
 Rapid turn‐around preliminary data and associated field duplicate RPDs will
inform the adequacy of data used to inform in‐water Best Management
Practices (BMPs).
 All other QA samples (MS/MSD, rinsate blanks, LCS/LCSD) will be evaluated
during full data validation and will be used to assign qualifiers to data, for long‐
term use of the data and for report generation.
Field and laboratory precision will be evaluated through the RPDs between the field
duplicate and parent sample data. Because preliminary data will be used to make timely
decisions regarding BMPs, RPDs between field duplicate and parent data will be calculated
with the preliminary data, and must be below 50% for arsenic and for PCBs (using
calculated total PCBs) and below 20% for TSS. The parent sample will be compared to
water quality criteria (arsenic and total PCB data) for compliance and to ensure required
reporting limits are achieved. The database will store both the parent and field duplicate
data. The cPAH and dioxin/furan data are for informational purposes; therefore decisions
regarding usability of preliminary data are not necessary.
Over the longer term, QA/QC will be conducted through data validation after complete
laboratory reports are prepared. Laboratory precision will also be determined through
RPDs from the MS/MSD and LCS/LCSD pairs. Laboratory accuracy will be determined
through MS and blanks. The adequacy of sample collection will be evaluated through the
equipment rinsate blank data. If any COCs are detected in the rinsate blank samples,
environmental sample data will be qualified as being impacted by contamination.
Nonconforming items and activities are those which do not meet the project requirements
or approved work procedures. Non‐conformance may be identified by any of the following
groups:




Field staff/Manager: during the performance of field activities, supervision of
subcontractors, performance of audits
Laboratory staff: during the preparation for and performance of laboratory
testing, calibration of equipment, and QC activities
QA Staff: during the performance of audits and during data validation, through
the use of data to make decisions (i.e., do the data make sense?).

If possible, action will be taken in the field to correct any nonconformance observed during
field activities. If necessary and appropriate, corrective action may consist of a modification
of sampling methods.
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If implementation of corrective action in the field is not possible, the nonconformance and
its potential impact on data quality will be discussed in the report. If data are rejected
following analysis such that the completeness objective (95%) is not met, replacement
water samples can be collected. However, these samples will not be exact replacements of
the original because the triggering event or the first few days of dredging would have
passed. However, the replacement sample will be collected during a similar activity (e.g.,
nearshore dredging) as was ongoing when the original sample was collected.
Corrective action to be taken as a result of nonconformance during field activities will be
situation‐dependent. The laboratory will be contacted regarding any deviations from the
QAPP, will be asked to provide written justification for such deviations, and in some
instances, will be asked to reanalyze the sample(s) in question. All corrective actions must
be documented. The person identifying the nonconformance will be responsible for its
documentation.
Documentation will include the following information:
 Name(s) of the individual(s) identifying or originating the nonconformance
 Description of the nonconformance
 Any required approval signatures
 Method(s) for correcting the nonconformance or description of the variance
granted.
Documentation will be made available to project, laboratory, and/or QA management.
Appropriate personnel will be notified by the management of any significant
nonconformance detected by the project, laboratory, or QA staff. Implementation of
corrective actions will be the responsibility of the Contractor’s Project Engineer or Quality
Control Representative. Any significant recurring nonconformance will be evaluated by
project or laboratory personnel to determine its cause. Appropriate changes will then be
instituted in project requirements and procedures to prevent future recurrence. When
such an evaluation is performed, the results will be documented. If there are unavoidable
deviations from this QAPP, the Project Manager will document the alteration and track the
change in the subsequent deliverables.

C2 Reports to Management
Reporting of data to EPA and the associated feedback/responses are described in Section
4.1 of the WQMP.
The Contractor will prepare a Daily Construction Quality Control Report for the Port RE. It
will include a description of water quality monitoring and in‐water activities conducted,
field measurements taken, laboratory data received, and any corrective actions conducted
as a result of the field measurements.
Weekly construction updates to EPA, prepared by the Port, will include:
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The names of personnel conducting the monitoring and the name of the
laboratory testing the samples
The date, weather conditions, and project activities being conducted at the time
of sampling
Data tables with comparisons to water quality criteria
Discussion of any exceedances or any elevated background data; EPA will be
notified of exceedances immediately
Any corrective actions taken as a result of water quality readings/data.
Discussion of any deviations from this WQMP or the WQC.

A summary of the water quality monitoring program will be included in the Removal Action
Construction Report. This summary will include a description of the field sampling effort
(e.g., procedures, sample locations and depths, observations), descriptions and rationale
for any deviations from the WQMP and WQC, a detailed discussion of any data quality
issues, tabulated field and laboratory data with comparisons to criteria and to background
levels, and any corrective actions (e.g., change in BMPs, stopped work) taken as a result of
these data. A final electronic data package will be provided to EPA once all analyses and
validation activities have been completed.
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D. Data Validation and Usability
D1 Data Review, Verification, and Validation
EPA method control limits for surrogate and MS recoveries will be used to determine data
quality. If surrogate or MS recoveries are not within their method‐specific control limits,
the analysis must be repeated. If the re‐analyzed values are within required limits and
holding times, they will be reported as true values. If, in the repeated analysis, the values
are still outside required limits, the data will be identified and the data validator will verify
the representativeness of the data following EPA guidelines. Laboratory analysts are
responsible for reviewing calibration integrity, sample holding times, method compliance,
and completeness of tests, forms, and log books.

D2 Verification and Validation Methods
Analytes detected at concentrations between the MRL and the method detection limit
(MDL) will be reported with a J qualifier to indicate that the value is an estimate (i.e., the
analyte concentration is below the calibration range). J‐qualified data are considered valid
when completeness is calculated. Undetected data will be reported at the MRL. The MRL
will be adjusted by the laboratory as necessary to reflect sample dilution or matrix
interference.
Verification of completeness and method compliance, as well as raw data entry and
calculations by analysts will be reviewed by the Laboratory QA Officer. The Laboratory QA
Officer will be responsible for checking each group or test data package for precision,
accuracy, method compliance, compliance to special client requirements, and
completeness. The Laboratory QA Officer will also be responsible certifying that data in
PDFs and EDDs are identical prior to release from the laboratory.
Data validation will be completed by a third‐party data validator. Data validation will be
completed within two weeks after receipt of the complete laboratory data package.
Validation will be ongoing as data become available. Sample collection will span months. A
data validation report will be included in the Removal Action Construction Report.
The laboratory will generate a fully validatable data package as defined by the CLP
Guidelines. Validation will be completed at Level 4 for dioxins/furans and at Level 2B for
the other COCs. The complete data validation labels will be applied to the data in addition
to the validation qualifiers. Validation of the analytical data will comply with criteria set
forth in the Guidance for Labeling Externally Validated Laboratory Analytical Data for
Superfund Use (EPA 2009).

D3 Reconciliation with User Requirements
The Quality Control Representative will review the field notebooks, laboratory report, and
data validation report to determine if the data quality objectives have been met. Instances
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where the data quality objectives were not met will be documented. The usability of the
data will depend on the magnitude of the data quality objective exceedance. Data that has
been rejected will be flagged as “R” and maintained in the database.
Data that have been qualified as rejected or that have a reporting limit greater than the
respective water quality criteria will not be considered valid for the purpose of assessing
completeness. In the event of an elevated reporting limit (which would be identified prior
to data validation), a replacement sample will be collected. However, if data are “R”
flagged during the data validation process, additional sample collection cannot be
conducted because the in‐water activities will likely be completed when validation occurs.
The completeness data quality objective is 95%, so at least 1 sample can be rejected (total
sample count not known) without the objective being violated.
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