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Executive Summary

A Preliminary Site Investigation (PSI) was performed for the 14™/16™ Avenue
South Park Bridge Project to determine if contamination is present in the
subsurface soil, groundwater, and sediment near the footprint of the five
proposed design alternatives. The PSI focuses on the three proposed bridge
replacement alternatives: Bascule, Mid-Level Fixed-Span, and High-Level
Fixed-Span. Washington State Department of Transportation (WSDOT)
guidelines (2001) were followed in developing and conducting this PSI.

Study Objectives

The PSI was determined to be necessary based on the findings of the Draft
Hazardous Material Technical Report (Wilbur 2002) completed in 2002. The
environmental analysis in that report focused on the 58 properties that would
be affected by the proposed replacement alternatives for the South Park
Bridge. As a part of that analysis, an Initial Site Assessment (ISA) screening
process was conducted based on WSDOT guidelines for identifying properties
with known and/or suspected contamination issues.

Of the 58 individual properties assessed under the ISA, 15 sites were identified as
having confirmed and documented environmental issues and/or were suspected to
have a high probability of environmental risk based on current or past land use.

A PSI is usually conducted on an individual property that needs to be
purchased in order to complete a transportation construction project. However,
this PSI focused on the eight locations identified as having environmental risks
that are located near the footprint of the proposed bridge replacement
alternatives (Bascule, Mid-Level Fixed-Span, and High-Level Fixed-Span).
Based on the findings of the Draft Hazardous Material Technical Report
(Wilbur 2002), three sites were found to be substantially contaminated and
another twelve were identified as being reasonably predictable to be
contaminated. Eight of the fifteen sites were chosen as sample locations because
these eight sites would best represent contamination present in the areas of the
proposed bridge alternatives. These substantially contaminated and reasonably
predictable sites are discussed further in Section 3.1 of this PSI.

WSDOT has adopted the terms substantially contaminated and reasonably
predicable from the Federal Highway Administration (FHWA) environmental
guidelines (2001) developed to describe and generally identify the severity of
potential environmental risks and to quantify the environmental risks and
liabilities. Sites are identified as being either substantially contaminated or
reasonably predictable based on the findings of the Draft Hazardous Materials
Technical Report (Wilbur 2002).
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Substantially contaminated sites create more liability either in construction or
acquisition than sites identified as reasonably predictable. A substantially
contaminated site tends to be a larger site with a long history of heavy
industrial operations that handled hazardous materials or has documented
releases of hazardous materials to the environment. These sites are usually
listed by federal, state, or local regulatory agencies as being contaminated.

Reasonably predictable sites tend to be smaller operations that usually handled
or stored less toxic hazardous materials than substantially contaminated sites.
Reasonably predictable sites may or may not be listed by federal, state, or local
regulatory agencies as being contaminated. Each type of site presents different
degrees of environmental risks and liabilities to a transportation construction
project. Generally, substantially contaminated sites have the greatest degree of
impacts. Sites found to be substantially contaminated or reasonably predictable
require a detailed investigation of the nature and extent of contamination in
order to quantify the environmental risks to a transportation project’s cost and
schedule.

Environmental cleanup costs are directly related to the following items: 1) volume
of contaminated soil, sediment, and/or groundwater to be removed and disposed of
during construction activities; 2) any required dewatering and/or stabilization of
excavation material that is contaminated prior to its transport and disposal; 3) the
design, permitting, and construction of temporary storage areas to handle
contaminated material; and 4) project schedule delays related to permitting and
regulatory oversight requirements for the management of contaminated soil,
sediment, and groundwater.

Field Work

An extensive work plan was developed for the PSI fieldwork activities to
investigate the nature and extent of potential environmental risks in the
subsurface soil, groundwater, and sediments near the footprints of the South
Park Bridge alternatives. Figure 1 displays project alternative alignments and
approximate soil boring and monitoring well locations conducted for this PSI.
To identify any potential environmental risks that may be present, borings
were drilled and sampled at locations where structural support columns for the
bridge alternatives would be constructed. The proposed PSI fieldwork
activities were outlined in the work plan. Field activities were carried out
during a 65-calendar-day period from June 24 to August 7, 2003.
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Fifteen borings were drilled into the soil of the upland areas and two borings
were drilled into the sediments of the Duwamish Waterway near the footprint
of the replacement alternatives. Six of the upland borings were drilled to a
depth of 100 feet below the existing ground surface (bgs) by a mud rotary
drilling technique to collect geotechnical and soil samples. Seven borings were
drilled using a hollow stem auger technique to collect soil samples. However,
because of an obstruction, one of these borings was abandoned. The remaining
six borings were drilled to a depth of 25 bgs and completed as monitoring
wells for the collection of environmental samples. Groundwater samples were
collected from each of the monitoring wells. The two in-water borings were
drilled to a depth of approximately 100 feet below the water sediment interface
in the Duwamish Waterway channel to collect geotechnical and environmental
soil samples.

Sampling Activities

The sample analysis plan (SAP) section of the work plan for the PSI outlined
the number of soil samples to be collected during the drilling of the
environmental and the geotechnical borings. The SAP projected that 84 soil
samples would be collected during environmental sampling fieldwork from the
six environmental and eight geotechnical borings. The SAP projected that
environmental samples were to be collected at 2.5-foot intervals from the
environmental borings and from 50-, 75- and 100-foot intervals in the
geotechnical borings. Ideally, 60 soil samples from the six environmental
borings and 24 soil samples from the eight geotechnical borings were to be
collected.

A total of 72 soil samples were collected from the 15 borings and were
submitted to the laboratory for analysis. Six sets of groundwater samples were
collected from the six environmental borings that were completed as
monitoring wells and submitted to the laboratory for analysis. An additional 11
sediment samples were collected from the two borings that were drilled in the
water and submitted to the laboratory for analysis.

The actual number of environmental soil samples collected was 54 from the
environmental borings and 18 from the geotechnical borings. Several factors
led to the reduced number of soil samples collected, including: 1) loss of
sampling material when retrieved from the bore hole; 2) saturated fine-grained
materials drained out of sampling equipment prevented retrieval below the
water table; and 3) asphalt and/or concrete with thickness greater than 2.5 feet
at the surface reduced the amount of material available for sampling from
some borings.

The loss of sample material during drilling activities is common when
collecting environmental samples. Collection equipment wused for
environmental sampling has a larger diameter barrel than geotechnical sample
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collection equipment, and this can result in spillage of the sample material
when used in a geotechnical well. Loss of sample tends to increase in a boring
below the water table because the material is saturated and easily drains out.
No samples were taken of asphalt or concrete surface areas, because no soil or
groundwater would be present. Groundwater and soil below asphalt and
concrete were sampled. Overall, the number of environmental samples
collected and analyzed provided a sufficient data set in which to characterize
subsurface soils for the presence of hazardous materials in the saturated and
unsaturated soil within the project area

Laboratory Results

Soil Results

A total of 17 soil samples from five borings were found to contain compounds
with concentrations above Washington State Model Toxics Control Act
(MTCA) Method A levels for soil at an unrestricted land use site.

When these soils are encountered during construction, appropriate actions must
be taken to store and contain them, prevent stormwater runoff, control fugitive
emissions, ensure proper site management, and document disposal to an
appropriate regulated landfill. A designated contaminated materials storage
area at the construction site is typically used for managing and controlling
contaminated materials, thereby addressing these concerns. Construction
workers will be required to comply with the Hazardous Worker Training
requirements set forth in Code of Federal Regulations 29 CFR 1910.120 and
the Washington Administrative Code (WAC) 296-62 Part P in order to work in
an area where contaminated soil is encountered.

Groundwater Results

One groundwater set of samples from a single monitoring well exceeded the
MTCA Method A levels for groundwater at an unrestricted land use site.

When this groundwater is encountered during bridge construction, the
contaminated groundwater must be managed by either discharge to the sanitary
sewer (see Appendix F) or by storing it in onsite storage tanks for ultimate
disposal offsite. The management of contaminated groundwater should be
documented.

Sediment Results

Six of the eleven sediment samples collected from the upper 10 feet of borings
in the Duwamish Waterway channel exceeded U.S. Army Corps of Engineers
Puget Sound Dredge Disposal levels for several compounds.
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Potential in-water excavation activities of or involving these sediments will
require the development and documentation of a detailed sediment
management plan. A bio-analysis study may also be required in order to obtain
a dredging permit from the U.S. Army Corps of Engineers for the in-water
construction activities.

Summary of Study Findings

The soil, groundwater, and sediment from all of the borings were sampled for
environmental parameters. The laboratory analysis results and recommenda-
tions to mitigate the identified impacts are presented in detail in the body of
this report and summarized below.

The PSI confirmed several locations near the footprint of the proposed bridge
replacement alternatives where subsurface contamination was found in the soil,
groundwater, and sediment. In general, based on the findings, it appears that
the larger the footprint of the proposed bridge replacement alternative, the
greater and more complex the potential contamination of the soil, groundwater,
and sediment will likely be.

Soil located within the north and the south bridge approach areas are also
contaminated. Soil contamination was detected in the soil column for all three
of the proposed replacement bridge alternatives. The contamination detected is
a mix of chemical compounds, located at various depths in the upper 14 feet of
the soil column, depending on the location of the boring where the sample was
collected.

Groundwater contaminated with chlorinated solvents was encountered in the
south bridge approach areas of the proposed alignments of the Mid-Level Fixed-
Span and High-Level Fixed-Span bridge alternatives. These chlorinated solvents
were more than likely released to the groundwater from local business
operations adjacent to the south bridge approach area. Groundwater samples
collected within the footprint of the proposed Bascule Bridge Alternative were
not contaminated.

Sediment contaminated with polychlorinated biphenyls (PCB) and other
chemical compounds were detected within all samples collected in the upper
7 feet of the water-sediment interface on both sides of the Duwamish
Waterway. PCB and chemical compounds detected in the samples are likely
related to urban and industrial runoff entering the Duwamish Waterway.
Sediment samples collected at 50-, 75- and 100-foot depths below the water-
sediment interface were found to contain concentrations of metals above
regulated levels. The metals contained within these deep sediment samples,
however, are naturally occurring elements related to source rock (the source
materials from which they were eroded and then deposited) and are not related
to human operations.
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The environmental risks of each proposed bridge replacement alternative on
soil, groundwater, and sediment vary. Environmental risks would likely affect
project costs and schedule. Each alternative design is affected by
contamination that is present in the soil and sediment, and two alternatives are
affected by groundwater contamination. Contaminated soil and sediment will
need to be addressed no matter which proposed alternative is selected.
Groundwater contamination impacts affect the Mid-Level Fixed-Span and
High-Level Fixed-Span bridge alternatives. Contaminated groundwater and
soil and sediment impacts will have to be addressed if either the Mid-Level
Fixed-Span or the High-Level Fixed-Span bridge alternative design is selected.

Conclusions and Recommendations

The findings of this PSI indicate that the South Park Bridge project area has
several sites where the subsurface materials have been contaminated. However,
in the samples analyzed, these impacts were not found to exceed federal
hazardous waste or Washington State dangerous waste disposal requirements.
Nonetheless, some results exceed Washington State Model Toxics Control Act
Method A levels and U.S. Army Corps Puget Sound Dredge Disposal levels,
and will require special management practices when encountered.

Costs for handling and disposing of these contaminated materials will be much
less than they would be if the subsurface materials exceeded federal hazardous
waste or Washington State dangerous waste disposal requirements. Estimated
costs for handling the contaminated subsurface materials range from $851,000
(Mid-Level Fixed-Span Bridge Alternative) to $1,835,000 (Rehabilitation
Alternatives) using 24-inch-steel-pipe piles for construction and $469,000
(Mid-Level Fixed-Span Bridge Alternative) to $631,000 (Rehabilitation
Alternatives) using concrete drilled shafts for construction. How these costs
were arrived at and costs regarding the proposed Bascule Bridge Alternative
and the High-Level Fixed-Span Bridge Alternative are described in this report.

A review of existing aquifer test data for a large-scale dewatering study adjacent
to the project site was done as part of the PSI. The total estimated cost for each
dewatering system, for a 50-foot-by-50-foot area excavation in which the water
table is lowered 8 feet for a period of 74 days, is $762,900. This estimate is
based on dewatering system estimated costs of $552,000 and system operational
estimated costs of $210,900. Dewatering costs would be in addition to the costs
associated with handling and disposal of contaminated materials. Wilbur
Consulting, Inc. (WCI) recommends that excavations and/or other construction
activities that would require a dewatering system be avoided if at all possible for
the South Park Bridge Project. If used, dewatering costs would be incurred for
all Build Alternatives.

Based on the analytical results, the following actions are recommended no
matter which of the potential project alternatives is selected.
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A focused environmental investigation should be conducted in the actual
support column locations and within utility trenching areas of the approach
ramp areas after the final bridge design has been selected. This focused
investigation would provide the best data set for subsurface conditions that
would actually be encountered during construction.

A detailed environmental investigation of the area under the wharf located on
The Boeing Company’s (Boeing) property along the shore of the Duwamish
Waterway should be conducted after selecting a final bridge design alternative.
The wharf area has not been investigated in detail at this time. Based on WCI
field surveys of the environment under the wharf during in-water sampling
activities, it appears that the wharf is built on fill consisting of construction
debris and other previously used materials of indeterminate origin. Thus, the
potential for environmental and geotechnical problems that may affect bridge
construction activities appears to be high. The wharf area was identified as
being potentially contaminated in the Hazardous Materials Technical Report
(Wilbur 2004), but it was not possible to sample this area during the PSI.

A stockpile sampling and analysis plan should be developed to ensure
quick processing of unforeseen contaminated materials encountered during
bridge construction. Establishment of a process with procedures for
sampling, analyzing, and determining disposal requirements for unforeseen
contaminated soil is essential for successful construction of this project.

WCI recommends that non-invasive construction techniques (e.g., push
piles, when possible) should be used to limit the volume of excavation
material generated during bridge construction. By employing non-invasive
construction techniques or techniques that limit the volume of the
excavated material generated, smaller amounts of contaminated excavation
material will need to be stockpiled, analyzed, transported, and disposed of.
This will keep construction costs lower.

WCI recommends that excavations and/or other construction activities that
would require a dewatering system be avoided if at all possible for the South
Park Bridge Project.

Two excavated soil stockpile storage areas should be constructed (one on
each side of the Duwamish Waterway) to contain and manage
contaminated spoil materials generated during construction. Transportation
of contaminated soils around and through the construction site, crossing
local jurisdictional boundaries and the Duwamish Waterway, will create
unnecessary risks and permitting issues for the project. Contaminated soil
generated on the north shore of the Duwamish Waterway should remain on
the north shore. This is also true for any contaminated soil generated on the
south shore.

Final Preliminary Site Investigation Report for the South Park Bridge Project
July 2004



1.0

11

1.2

Introduction

This report presents the PSI findings and recommendations for the five
proposed alternatives for the 14"/16™ Avenue South Park Bridge in South
Park. The PSI was conducted by Wilbur Consulting Inc. (WCI) as a
subconsultant to Parsons Brinckerhoff at the request of King County’s
Department of Transportation Roads and Bridge Division. The results of the
PSI will be incorporated as a part of the Environmental Impact Statement (EIS)
for the South Park Bridge Project.

The PSI built on the results of the Draft Hazardous Material Technical Report
(Wilbur 2002) completed by WCI for Parsons Brinckerhoff for the South Park
Bridge Project. This study reviewed 58 properties as a screening process to
identify properties with known or suspected environmental risks, and identified
a number of substantially contaminated sites or potentially contaminated sites
within and/or adjacent to the proposed construction footprints of the five
proposed South Park Bridge alternatives. Based on the results of the Draft
Hazardous Materials Technical Report (Wilbur 2002), the King County
Department of Transportation requested that a PSI be conducted to evaluate
potential environmental risks and estimated costs associated with construction
for the proposed bridge alternatives.

Responsible Offices/Consultants

The PSI was conducted by WCI as a subconsultant to Parsons Brinckerhoff at
the request of King County’s Department of Transportation. Shannon &
Wilson, a subcontractor to Parsons Brinckerhoff, conducted the geotechnical
sampling efforts. Geotechnical sampling was conducted simultaneously with
PSI sample collection activities. GeoTech was the contractor that drilled all of
the geotechnical and PSI borings and constructed the groundwater monitoring
wells. Analytic Resources Inc. (ARI) was the laboratory contracted to analyze
all soil, groundwater, and sediment samples collected as a part of the PSI.

Site-Specific Information

The project area extends from the intersection of East Marginal Way South and
16™ Avenue South in the City of Tukwila to the intersection of 14™ Avenue
South and South Concord Street in the City of Seattle. The street name changes
from 16" Avenue South to 14™ Avenue South at the mid-span of the South
Park Bridge. The bridge is a north-south arterial that crosses the Duwamish
Waterway. Its northern half is located within the City of Tukwila and its
southern half is located within King County and the City of Seattle. See
Figure 2 for project area location.
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1.3

Purpose

This PSI report presents environmental data on soil, groundwater, and
sediments that were gathered during fieldwork that began on June 24, 2003,
and was completed on August 7, 2003. A PSI usually focuses on an individual
property and/or a business operation that is found to be substantially
contaminated or suspected to be contaminated based on the results of an ISA.
This PSI was designed to investigate the footprint area of the five proposed
South Park Bridge alternatives, focusing on the three bridge replacement
alternatives (Bascule, Mid-Level Fixed-Span, and High-Level Fixed-Span
bridge alternatives). Several properties within the footprint area of the five
alternatives or adjacent to this area were found to be contaminated or likely to
be contaminated based on the Draft Hazardous Materials Technical Report
(Wilbur 2002).

The purposes of this PSI are to: 1) confirm whether or not hazardous materials
are present within the proposed bridge alternative construction footprints;
2) provide estimated costs of construction activities based on environmental
risks to be used in the selection of a specific bridge alternative; and 3) establish
a beginning baseline condition for site appraisal activities. The findings
presented in this report describe the environmental risks to the soil,
groundwater and sediment within or adjacent to the footprints of the proposed
bridge alternatives.
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2.0
2.1

2.2

221

Site Description

Location

The South Park community is about four miles south of downtown Seattle. The
project area lies south of the industrial Georgetown area of Seattle and the
King County International Airport (also known as Boeing Field). It
encompasses the roadway corridor defined by 16™ Avenue South between East
Marginal Way South and the South Park Bridge and 14™ Avenue South
between the South Park Bridge and South Concord Street.

The area is governed by three local government jurisdictions. The area north of
the Duwamish Waterway (between East Marginal Way South and the
Duwamish Waterway) lies within the City of Tukwila. This is the northern
portion of the project area. The area south of the Duwamish Waterway
(between the river and South Concord Street) lies within unincorporated King
County and the City of Seattle. The two-block area between the riverbank and
Dallas Avenue South is in King County, and the city blocks to the south are
located in the City of Seattle. This is the southern portion of the project area.

Land Uses

The project area contains multiple land uses: mixed residential, commercial,
and industrial. Boeing Plant 2 dominates the north side of the Duwamish
Waterway. On the south side, retail commercial and light industrial land uses
front on 14™ Avenue South and along the south river bank upstream of the
South Park Bridge.

Geology

Generally, the stratigraphic column within the area of interest is underlain by
fill material ranging in thickness from 2 to 3 feet. This fill consists of sand with
varying amounts of silt mixed with anthropogenic materials, (e.g., bricks,
rubble, and wood). An alluvium deposit extends to a depth of approximately
95 feet bgs and is made up of discontinuous silt units resting on interbedded
sands and silts. A fine-grained lower silt unit contains shell fragments and has
been observed in the boring beneath the lower silt. Dense sand and gravel have
been observed at depths below 95 feet bgs (see Figure 3). For a detailed
description of the subsurface geology of the project area, see the Geotechnical
Report Phase 1, South Park Bridge Project (Shannon & Wilson 2003).

The Duwamish Waterway estuary was carved by glacial ice and subsequently
in-filled by river sediment. The lower boundary of that geologic trough has
been reached sporadically by deep borings. Data from these borings indicate
that the trough lies roughly 100 feet below the modern ground surface within
the project area, and generally shallows to the south and toward the east and
west valley walls. The boundary of these deposits is marked either by bedrock

12
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(where present to the south) or by very dense sediment that has been glacially

overridden.

20’
Silty Sand

07
Fine to Medium
Sand 20’
Silty Sand

-40’
Clayey Silt with
Lens of Fine Sand -60’
Sand -80’

-100’
Sandy Silt
Glacial Till -120’
Weathered Silt

Figure 3

Geologic Cross Section (General View in Project Area)

2.2.2 Saoil

Above the glacially overridden boundary, the geologic history of the area
suggests that a sequence of estuarine deposits (typically fine sands and silts
with shells) should be found and should progress up into a more complexly
interbedded river-dominated sequence of sand, silt, and gravel (Weston 1999).
The upper part of the river-deposited sediment is comprised of the classic over
bank deposition of fine sand and silt, colonization by marshland plants, and
occasional erosion and refilling by coarser sediment associated with the
migrating Duwamish Waterway. The upper sediment beds contain the
unconfined shallow aquifer of the Duwamish Waterway estuary.
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2.2.3

224

Groundwater

The general direction of groundwater flow in the estuary is toward the
waterway, although the direction may vary locally, depending on the nature of
subsurface material and proximity to the waterway where tidal action can alter
groundwater flows. Although high tides can cause temporary groundwater
flow reversal, the net groundwater flow direction is toward the waterway.
Areas affected by tide-related temporal groundwater flow direction are
generally within 300 feet of the waterway. In those areas, the density
difference between the freshwater groundwater aquifer and the saltwater tend
to focus the outflow of the unconfined aquifer into the intertidal area. Many
chemicals experience enhanced natural attenuation in these tidal fluctuating
groundwater zones due to the active biogeochemical processes taking place.

Alluvial deposits within the unconfined upper aquifer of the Duwamish Valley are
generally fine-grained (fine sand and silty sand) with low to moderate
permeability (Pentec Environmental 2001). Based on limited studies at industrial
sites within the project area, groundwater gradients are moderate and velocity is
low. Although sand and gravel strata with higher permeability may occur in
localized areas, thick sections of silt and clay are more common. Permeability of
fill materials can vary over short distances and is generally greater than overlying
or adjacent natural deposits. Permeability of the soil in the unsaturated zone of the
aquifer is moderately slow. The depth to groundwater in the project area varies
from the ground surface along the shore of the Lower Duwamish Waterway
(LDW) to about 12 feet bgs on average, depending on location and tide level.

Sediment

Bottom sediment composition throughout the LDW ranges from sands to mud,
depending on the sediment source and current speed. Sediment typically
consists of slightly sandy silt with varying amounts of organic content. Coarser
sediments are present in near-shore areas adjacent to combined sewer outfalls
(CSO) and storm drain discharges. Finer-grain sediments are typically located
in remnant mudflats, along channel side slopes, and within portions of the
navigation channel. Main-channel sediments are predominantly sands, whereas
sediments toward the mouth are predominately fine-grained silts. Because of
the affinity of organic compounds for fine-grained sediment with high organic
carbon content, sediment type is an important indicator of areas where
chemicals and hazardous materials may accumulate.

14
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2.2.5

Hydrology

An unconfined aquifer in the Duwamish Valley is located within the alluvium
unit. Groundwater in the unit is recharged from the highland areas that form
the basin of the Duwamish Valley. Water-table elevation within the study area
is influenced by tidal action. The average depth to groundwater is 12 feet bgs
within the study area. The direction of groundwater flow is toward the channel
of the Duwamish Waterway. The unconfined aquifer discharges into the
Duwamish Waterway (see Figure 4).
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3.0 Records Review

The Draft Hazardous Materials Technical Report (Wilbur 2002) identified 15
sites of concern located in or adjacent to the footprint of the ground
disturbance areas of the proposed bridge alternatives. These 15 sites are
comprised of 3 substantially contaminated and 12 reasonably predictable (to be
contaminated) properties. A summary of the findings of the Draft Hazardous
Materials Technical Report (Wilbur 2002) is provided below, and each site is
described in Section 3.1 of this report. Regulatory records and databases that
were reviewed to identify sites of concern identified in the Draft Hazardous
Materials Technical Report (Wilbur 2002) are also summarized below.

The terms substantially contaminated and reasonably predicable are terms that
WSDOT has adopted from the FHWA environmental guidelines developed to
describe and generally identify the severity of environmental risks and to
quantify environmental risks and liabilities. Sites are identified as being either
substantially contaminated or reasonably predictable.

A substantially contaminated site has a higher risk factor for environmental
contamination and greater impacts to the cost and schedule of a transportation
construction project than does a site identified as reasonably predictable. A
substantially contaminated site tends to be a larger site with a long history of
heavy industrial operations that handled hazardous materials or has
documented releases of hazardous materials to the environment. These sites are
usually listed by federal, state, or local regulatory agencies as being
contaminated. Reasonably predictable sites tend to be smaller operations that
usually handle or store less toxic hazardous materials than substantially
contaminated sites. Reasonably predictable sites may or may not be listed by
federal, state, or local regulatory agencies as being contaminated. Each type of
site presents different degrees of environmental risk and liabilities to a
transportation construction project. Generally, the substantially contaminated
sites have the greatest risks. Sites found to be substantially contaminated or
reasonably predictable require a detailed investigation of the nature and extent
of contamination in order to quantify the environmental risks to a
transportation project’s cost and schedule.

3.1 Historical Research

The Draft Hazardous Materials Technical Report (Wilbur 2002) completed
during the summer of 2002 reviewed 58 properties situated within and adjacent
to the right-of-way of all five bridge alternatives for the South Park Bridge.

The 15 sites identified as either substantially contaminated or reasonably
predictable are located within or adjacent to the ground disturbance areas of
the proposed bridge alternatives. Figure 5 is a site map identifying the location
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of these substantially contaminated and reasonably predictable sites. Eight of
the fifteen sites were chosen as sample locations because these eight sites
would best represent contamination present in the areas of the proposed bridge
alternatives. PSI activities were performed at sites A, B, and 5. These
substantially contaminated and reasonably predictable sites are summarized in
Table 1 and Table 2 and became the focus of this PSI.

Table 1. Substantially Contaminated Properties

Site
Number/
Letter Owner/Operation Address Rationale
5 Boeing Plant 2 RCRA | Plant 2 Ongoing RCRA Corrective Action
Corrective Action North Campus Area | cleanup of soil, groundwater, and
sediments impacted by PCB, chlorinated
solvents, and metals.
A Lower Duwamish Sediments within Listed on the National Priority List
Waterway Superfund | the Duwamish Superfund site for sediments in the
Site (Eastern) Waterway Duwamish Waterway contaminated by
PCBs, PAHSs, chlorinated solvents, and
metals.
B Lower Duwamish Sediments within Listed on the National Priority List
Waterway Superfund | the Duwamish Superfund site for sediments in the
Site (Western) Waterway Duwamish Waterway contaminated by
PCBs, PAHSs, chlorinated solvents, and
metals.
18 Final Preliminary Site Investigation Report for the South Park Bridge Project
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Table 2. Reasonably Predictable Properties

Site
Number | Owner/Operation Address Rationale

8 Boat Repair Yards | 1289 S. Rose St. Years of boat repair activities conducted in the
upland areas next to the Duwamish Waterway.
Heavy staining of the ground seen in several aerial
photographs. Surface drains appear to connect to
the Duwamish. Use of petroleum hydrocarbons,
chlorinated solvents, metals, and tributyltin.

9 Boat Repair Yards | 1400 S. Thistle St. | Same as above

10 Boat Repair Yards | 8456 14" Ave. S. Same as above

11 House with 1401 S. Thistle St. | The backyard of the property is covered with old cars
Junk Yard and trucks. There is heavy staining of the exposed

surface. Several hundred plastic containers and
drums are located at the site.

17 Salon Expo 8520 14" Ave. S. Listed as Leaking Underground Storage Tank
(adjacent to Dry (Dry Cleaner (LUST) site by WADOE. Age of building indicates
Cleaner) located at 8506 possible ACM/LBP contamination. Former site

14" Ave. S. operator conducted an independent voluntary
cleanup at site (without WADOE oversight and/or
approval).

18 Herb’s Repair 8524 14" Ave. S. Listed as a LUST site by WADOE. Age of building
indicated possible ACM/LBP contamination. Poor
housekeeping activities noted on site.

25 Napoli Pizzeria 8600 14" Ave. S. Site is a proposed project construction lay down
yard. Pre-purchase environmental site assessment
needs to be conducted per industry standards.

29 Babia’s Sewing 8621 14" Ave. S. Former auto repair and service station listed as a
LUST site by WADOE. Age of building indicates
possible ACM/LBP contamination. Former site
operator conducted an independent voluntary
cleanup at site (without WADOE oversight and/or
approval).

30 Former Gas 8620 14™ Ave. S. Miscellaneous storage of abandoned chemical

Station/Dry containers on site. Age of building indicates possible

Cleaner ACM/LBP contamination. Long history of dry
cleaning operation (1956s to mid-1990s) and vent
pipes observed from back of structure indicate
potential environmental issues.

32 R.L. Cook Sales 8700 14" Ave. S. Former Chevron service station listed as a LUST site
and Supply by WADOE. Former site operator conducted an
Warehouse independent voluntary cleanup at site (without

WADOE oversight and/or approval).

35 A.D. Swayne 8456 14" Ave. S. Former operation conducted an independent
Company voluntary cleanup at site (without WADOE oversight

and/or approval).

49 Spencer 8721 Dallas Ave. Aircraft part manufacturing facility. Chlorinated
Industries S. solvents released from this facility have

contaminated the groundwater. Potential for the
migration of contaminated groundwater to project
site.
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3.2 Regulatory Database Review

A regulatory data search was conducted for the Draft Hazardous Materials
Technical Report (Wilbur 2002), which was consistent with standard guidance
established by the American Society for Testing and Materials (ASTM) for a
Phase | Environmental Site Assessment (ESA), with the WSDOT Environ-
mental Procedures Manual M31-11, and the FHWA.

Environmental Data Resources, Inc. (EDR), was contracted to provide a
comprehensive search of existing environmental regulatory agency databases for
known or suspected environmental concerns within the study area. The EDR
report used for the Draft Hazardous Materials Technical Report (Wilbur 2002)
was the EDR Radius Map with GeoCheck, South Park Bridge, 16™ Avenue
South, Seattle, Washington, Inquiry Number 806613.2s. This report provided
information from the regulatory database of sites within a one-mile radius of the
center of the South Park Bridge. For the full database list and results of the EDR
database research Inquiry Number 806613.2s see the Hazardous Materials
Technical Report (Wilbur 2004).

3.21 Additional Available Environmental Data

For the Draft Hazardous Materials Technical Report (Wilbur 2002), available
information was reviewed to identify sites that historically had operations with
potential environmental concerns to determine if there were any potential sites
of environmental concern not included in the EDR report. The EDR report
only includes information that is required to be reported to regulatory
agencies—not all existing or potential environmental contamination is required
to be reported. Also, the regulatory database may be limited or out-of-date.
Existing or potential contamination can often be observed through field
investigation. Therefore, additional available information was reviewed to
identify sites that historically had operations with potential environmental
concerns.

A review of historical land use was conducted using Walker and Associates
aerial photographs (1936, 1946, 1956, 1968, 1977, 1985, and 1997), the City
of Seattle Sanborn Fire Insurance maps, the City of Seattle Department of
Construction and Land Use (DCLU) building permit files, Metsker Map files,
and Polk Reverse telephone directories for years in the 1930s, 1940s, 1950s,
1970s, 1980s, and 1990s. The purpose of these reviews was to accurately
characterize land use activities within the project area over the past 50 years
and in some cases over the past 75 years.

3.2.2 Summary of Sites of Environmental Concern

This section summarizes the sites found to be substantially contaminated or
reasonably predictable (to be contaminated) based on the Draft Hazardous
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Materials Technical Report (Wilbur 2002) findings. Site summaries are listed
from north to south in sequence across the South Park Bridge Project site. Site
numbers and letters have been provided for location references on Figure 5.
The site number/letter references property parcels (which in some cases have
multiple addresses) and the number of current and past business operations.

Two of these sites—Boeing Plant 2 and the LDW—are considered to be
substantially contaminated properties. The first site is under Resource
Conservation and Recovery Act (RCRA) Corrective Action (RCRA CA) and
the other site has been listed as a Superfund site. Substantially contaminated
properties are typically large or have large volumes of contaminated materials,
have a long history of industrial or commercial land use, and the contaminants
are persistent or difficult and expensive to manage.

An additional 12 sites are considered to be reasonably predictable properties.
These sites are properties where recognized environmental conditions are
known based on existing data or can be predicted based on site observations,
previous experience in similar situations, or by using best professional
judgment. These sites are typically small, the contaminants are localized and
are relatively non-toxic, or abatement/remediation activities are routine (e.g.,
asbestos abatement or petroleum hydrocarbon contaminated soil remediation).

3.2.2.1 Substantially Contaminated Properties

e Boeing Plant 2 (Site 5): Boeing Plant 2 is a 107-acre aircraft
manufacturing and assembly facility that has been in operation since the
mid-1930s. Soil and groundwater contamination beneath the facility and
sediment contamination along the plant’s shoreline of the Lower
Duwamish Waterway has been confirmed. In 1994, the Environmental
Protection Agency and Boeing signed an Administrative Order of Consent
requiring that Boeing investigate and perform corrective action at Plant 2
under the RCRA. Boeing is currently investigating and performing
corrective action cleanups for soil, groundwater, and sediment at Plant 2
under RCRA, and has begun a corrective measures study to evaluate and
select final cleanup actions for the Plant 2 facility and the sediments in the
LDW adjacent to the facility.

e Sediments within the Lower Duwamish Waterway (Sites A and B): The
LDW s listed as a Superfund site currently in the initial phases of
investigation for cleanup of sediments, upland source control areas, and
storm sewer drainage basins. The northern shore, Site A, of the LDW for
this study is bounded by the Boeing Plant 2 facility and the southern shore,
Site B, is bounded by the South Park neighborhood. For this report, the
sediments within the Lower Duwamish Waterway are described as two
separate sites.
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3.2.2.2 Reasonably Predictable Properties

1289 S. Rose Street (Site 8): At the boat repair yard, ship maintenance and
repair activities, as well as hull cleaning and painting, were conducted in
the open without surface seal. There is a high probability of soil and
stormwater contaminations at the site. Aerial photographs show heavy
staining on the ground surface prior to placement of asphalt service.

1400 S. Thistle Street (Site 9): Ship maintenance and repair activities, as
well as hull cleaning and painting, were conducted in the open without
surface seal. There is a high probability of soil and stormwater
contaminations at the site.

8456 14™ Avenue S. (Site 10): The northern portion of this property was
used as a boat repair yard. Ship maintenance and repair activities, as well as
hull cleaning and painting, were conducted in the open without surface
seal. There is a high probability of soil and stormwater contaminations at
the site.

1401 S. Thistle Street (Site 11): This is a house with a junk yard
surrounding the residence. Several abandoned vehicles are located on the
property. Several hundred plastic containers are stored onsite.

8520 14™ Avenue S. (Site 17): This is a former gasoline service station
with a reported leaking underground storage tank site with petroleum
contamination.

8524 14™ Avenue S. (Site 18): This is an existing auto repair and service
station with a reported leaking underground storage tank site with
petroleum contamination.

8600 14™ Avenue S. (Site 25): The Napoli Pizzeria restaurant site is in the
Washington Department of Ecology (WADOE) records, but they do not
indicate that the company currently participates in dangerous waste
activities. Based on a site visit from public areas, there is high potential that
asbestos containing materials/lead based paint (ACM/LBP) are present in
the building structure.

8621 14" Avenue S. (Site 29): This is a former auto repair shop and
service station with a reported leaking underground storage tank site with
petroleum contamination. Based on a site visit from public areas, there is
high potential that ACM/LBP materials are present in the building
structure.

8620 14™ Avenue S. (Site 30): This is a former dry cleaning operation
with a long operational history. Chemical containers are stored on the
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property. Based on a site visit from public areas, there is high potential that
ACM/LBP materials are present in the building structure.

8700 14™ Avenue S. (Site 32): This former Chevron service station site has a
reported leaking underground storage tank site with petroleum contamination
in soil and groundwater.

8721 14™ Avenue S. (Site 35): This is a former machine shop operation
which is listed as having released chlorinated solvents into the soil. A
warehouse currently occupies the site.

8410 Dallas Avenue S. (Site 49): The Spencer Industries Incorporated aircraft
part manufacturing facility has released chlorinated solvents contaminating the
groundwater.
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4.0 Field Investigation Activities

4.1 Sampling Program Summary

The objective of the sampling and analysis work was to obtain information on
environmental risks to the soil, groundwater and the sediment within or
adjacent to the footprint of the replacement bridge alternatives (Bascule, Mid-
Level Fixed-Span, and High-Level Fixed-Span bridge alternatives). Prior to the
PSI, there was little or no environmental data available for soil, groundwater
and sediments within the pier support areas for these bridge alternatives. This
PSI sampling effort provides missing environmental analytical data.

Laboratory results for soil, groundwater and sediment samples collected were
used to define environmental contamination to the soil, groundwater, and
sediments and were used to develop estimated impacts to construction costs for
each of the design alternatives. Environmental contamination and the
associated costs to address it in an appropriate manner have been applied to the
design alternatives as a part of this PSI. This information will be incorporated
into the EIS and alternative selection process for the South Park Bridge
Project.

Subsurface investigation of the soil, groundwater and sediment within the area
of the replacement bridge alternatives was conducted from June 24, 2003,
through August 7, 2003. Fifteen borings were drilled as part of this PSI,
however one boring was abandoned when obstruction was encountered during
drilling. Eight deep borings were drilled using a mud rotary technique and are
referred to hereafter as the geotechnical borings. The remaining shallow
borings were drilled using a hollow stem auger and are referred to hereafter as
the environmental borings. See Appendix A for boring logs.

The geotechnical borings’ drill depths ranged from 96 to 130 feet bgs. The
primary purpose for these deep borings was to collect geotechnical samples for
engineering analysis to be used for bridge foundation design and engineering.
Shannon & Wilson personnel collected the geotechnical samples. WCI
collected environmental samples to support the PSI from the geotechnical
borings at 25, 50, 75, 100 and 130 feet bgs. The deep environmental soil
samples were collected to provide screening data on soils that may be
excavated, from depths greater than 25 feet bgs within the replacement
alternatives. The potential for the presence of chlorinated solvents, petroleum
hydrocarbons, and metals in the subsurface was suspected as a result of the
Draft Hazardous Materials Technical Report (Wilbur 2002). All geotechnical
borings were abandoned according to WADOE regulations. Geotechnical soil
samples submitted for laboratory analysis were labeled SB for soil boring.
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The environmental borings were drilled to a depth of approximately 25 feet
bgs and completed as groundwater monitoring wells. The primary purpose for
these shallow borings was to collect environmental samples to be used to
determine the nature and extent of contamination in the subsurface that would
impact construction activities for each of the bridge replacement alternatives.
Soil samples were collected at 2.5-foot intervals at the top 25 feet or until the
water table was encountered. Samples at some intervals were not collected due
to: 1) loss of material sampling collection equipment when retrieved from the
bore hole; 2) below the water table, saturated fine-grained materials drained
out of sampling equipment prevented retrieval; and 3) asphalt and/or concrete
with thickness greater than 2.5 feet at the surface reduced the amount of
material available for sampling from some borings. A soil sample was
collected for the water table contact and another soil sample was collected
from the bottom of the boring. WCI personnel collected the environmental soil
samples. Shallow borings were completed as groundwater monitoring wells.
Monitoring wells were surveyed and will be abandoned according to WADOE
regulations, once it has been determined that the wells are of no further use to
the project and its construction activities. King County is responsible for the
abandonment of these wells after their potential use for sampling or dewatering
has been completed.

Upland soil samples (see Table 3) and groundwater samples (see Table 4) were
analyzed using the following laboratory analytical methodologies established
by the U.S. Environmental Protection Agency (USEPA) and WADOE for
environmental sampling: 1) volatile organic compounds (VOC); 2) semi-
volatile organic compounds (SVOC); 3) pesticides/polychlorinated biphenyls
(PCB); 4) polynuclear aromatic hydrocarbons (PAH); 5) total petroleum
hydrocarbon (TPH); and 6) total metals. Analytical methods used in soil and
groundwater samples are presented in Tables 3 and 4.

Sediment samples (see Table 5) were analyzed using the following laboratory
analytical methodologies established by the USEPA and WADOE: 1) Puget
Sound Dredge Disposal Analysis (PSDDA) volatiles and semi-volatiles
(PSDDA SVOA); 2) volatile organic compounds (VOC); 3) PSDDA
pesticides/PCB; 4) total metals; 5) polynuclear aromatic hydrocarbons (PAH);
6) total petroleum hydrocarbon (TPH); and 7) tributyltin (TBT). Analytical
methods used for sediment samples are presented in Table5.
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Table 3. Upland Soil Samples Analytical Results

Upland Soil Samples
Sample Label Collection Date VOC SVOC PAH [ NWTPH-Dx | Pest/PCB | Metals | TBT | PSSDA SVOA

SB1-SOIL-50 7/10/2003 X X X X NA X NA NA
SB1-SOIL-62.5 7/10/2003 X X X X NA X NA NA
SB1-SOIL-95 7/10/2003 X X X X NA X NA NA
MW1-SOIL-1.5 7/17/2003 X X X X X (X) NA NA
MW1-SOIL-4 7/17/2003 X X X X X (X) NA NA
MW1-SOIL-5 7/17/2003 X X X X X (X) NA NA
MW1-SOIL-7 7/17/2003 X X X X NA X NA NA
MW1-SOIL-10 7/17/2003 X X X X NA (X) NA NA
MW1-SOIL-12.5 7/17/2003 X X X X NA (X) NA NA
MW1-SOIL-15 7/17/2003 X X X X NA X NA NA
MW1-SOIL-17.5 7/17/2003 X X X X NA X NA NA
MW1-SOIL-20 7/17/2003 X X X X NA X NA NA
MW1-SOIL-25 7/17/2003 X X X X NA X NA NA
SB2-SOIL-50 7/11/2003 X X X X NA X NA NA
SB2-SOIL-65 7/11/2003 X X X X NA X NA NA
SB2-SOIL-110 7/11/2003 X X X X NA X NA NA
MW?2-SOIL-1.5 7/17/2003 X X X X X X NA NA
MW2-SOIL-3 7/17/2003 X X X X X X NA NA
MW2-SOIL-5 7/17/2003 X X X X X X NA NA
MW?2A-SOIL-1.5 7/17/2003 X X X X X X NA NA
MW2A-SOIL-3 7/17/2003 X X X X X X NA NA
MW2A-SOIL-3.5 7/17/2003 X X X X X X NA NA
MW?2A-SOIL-4 7/17/2003 X (X) (X) (X) X (X) NA NA
MW?2A-SOIL-5 7/17/2003 X X X X X (X) NA NA
MW?2A-SOIL-7.5 7/17/2003 X X X X NA (X) NA NA
MW?2A-SOIL-10 7/17/2003 X X X X NA (X) NA NA
MW2A-SOIL-12.5 7/17/2003 X X X X NA (X) NA NA
MW?2A-SOIL-15 7/17/2003 X X X X NA (X) NA NA

X = Laboratory Analysis Conducted

X = Chemical Compound Detected

(X) = Chemical Compound Detected above Soil Cleanup Levels (see Table 6)
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Table 3. Upland Soil Samples Analytical Results (continued)

Upland Soil Samples (continued)

Sample Label Collection Date VOC SvoC PAH NWTPH-Dx | Pest/PCB Metals TBT PSSDASVOA
MW2A-SOIL-20 7/17/2003 X X X X NA (X) NA NA
MW?2A-SOIL-22.5 7/17/2003 X X X X NA (X) NA NA
MW?2A-SOIL-25 7/17/2003 X X X X NA (X) NA NA
SB3-SOIL-50 7/15/2003 X X X X NA X NA NA
SB3-SOIL-85 7/15/2003 X X X X X X NA NA
SB3-SOIL-130 7/16/2003 X X X X NA X NA NA
MW3-SOIL-3 7/17/2003 X X X X X X NA NA
MW3-SOIL-5 7/17/2003 X X X X X X NA NA
MW3-SOIL-7.5 7/17/2003 X X X X X X NA NA
MW3-SOIL-10 7/17/2003 X X X X NA X NA NA
MW3-SOIL-12 7/17/2003 X X X X NA X NA NA
MW3-SOIL-15 7/17/2003 X X X X NA (X) NA NA
MW3-SOIL-20 7/17/2003 X X X X NA (X) NA NA
MW3-SOIL-25 7/17/2003 X X X X NA (X) NA NA
SB6-SOIL-50 6/27/2003 X X X X NA X NA NA
SB6-SOIL-75 6/27/2003 X X X X NA X NA NA
SB6-SOIL-110 6/30/2003 X X X X NA X NA NA
MW6-SOIL-1.5 7/1/2003 X X X X X X NA NA
MW&6-SOIL-7.5-9 7/1/2003 X X X X X X NA NA
MW6-SOIL-10-11.5 7/1/2003 X X X X NA X NA NA
MW6-SOIL-14.5-16 7/1/2003 X X X X NA X NA NA
MW6-SOIL-25 7/1/2003 X X X X NA X NA NA
MW&6-SOIL-12-13.5 7/1/2003 X X X X NA X NA NA
SB7-SOIL-45 6/25/2003 X X X X NA X NA NA
SB7-SOIL-75 6/26/2003 X X X X NA X NA NA
SB7-SOIL-105 6/26/2003 X X X X NA X NA NA
MW?7-SOIL-2 7/2/2003 X X (X) (X) X (X) NA NA
MW?7-SOIL-5 7/2/2003 X X (X) (X) X (X) NA NA

X = Laboratory Analysis Conducted
X = Chemical Compound Detected
(X) = Chemical Compound Detected above Soil Cleanup Levels (see Table 6)
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Table 3. Upland Soil Samples Analytical Results (continued)

Upland Soil Samples (continued)

Sample Label Collection Date VOC SVOoC PAH NWTPH-Dx Pest/PCB Metals | TBT PSSDASVOA
MW?7-SOIL-7.5 7/2/2003 X X X X X X NA NA
MW?7-SOIL-10 7/2/2003 X X X X NA X NA NA
MW?7-SOIL-12.5 7/2/2003 X (X) (X) X NA X NA NA
MW?7-SOIL-17.5 7/2/2003 X X X X NA X NA NA
MW?7-SOIL-25 7/2/2003 X X X X NA X NA NA
SB8-SOIL-50 6/24/2003 X X X X NA X NA NA
SB8-SOIL-75 6/24/2003 X X X X NA X NA NA
SB8-SOIL-90 6/25/2003 X X X X NA X NA NA
MW8-SOIL-2.5 7/2/2003 X X X X X X NA NA
MW8-SOIL-4 7/2/2003 X X X X X X NA NA
MW8-SOIL-7 7/2/2003 X X X X X X NA NA
MW8-SOIL-9.5 7/2/2003 X X X X NA X NA NA
MW8-SOIL-12 7/2/2003 X X X X NA X NA NA
MW8-SOIL-14 7/2/2003 X X X X NA X NA NA
MW8-SOIL-17 7/2/2003 X X X X NA X NA NA
MW8-SOIL-24 7/2/2003 X X X X NA X NA NA

X = Laboratory Analysis Conducted
X = Chemical Compound Detected
(X) = Chemical Compound Detected above Soil Cleanup Levels (see Table 6)
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Table 4. Groundwater Samples Analytical Results (South Park Bridge PSI)

Groundwater Samples
Sample Label Collection Date VOC SvoC PAH NWTPH-Dx Pest/PCB Metals TBT PSSDA SVOA

MW8-GH20 8/5/2003 (X) X X X X X NA NA
MW7-GH20 8/5/2003 X X X X X X NA NA
MWG6-GH20 8/5/2003 X X X X X X NA NA
MW3-GH20 8/6/2003 X X X X X X NA NA
MW2-GH20 8/6/2003 X X X X X X NA NA
MW1-GH20 8/6/2003 X X X X X X NA NA

X = Laboratory Analysis Conducted

X = Chemical Compound Detected

(X) = Chemical Compound Detected above Groundwater Cleanup Levels (see Table 7)

Table 5. Sediment Samples Analytical Results (South Park Bridge PSI)
Sediment Samples
Sample Label Collection Date VOC SvoC PAH NWTPH-Dx Pest/PCB Metals TBT PSSDA SVOA

SB5-SED-2.5 7/22/2003 X NA (X) X (X) (X) X X
SB5-SED-5 7/22/2003 X NA (X) X (X) (X) X (X)
SB5-SED-7.5 7/22/2003 X NA (X) X (X) (X) X (X)
SB5-SED-50 7/22/2003 X NA X X NA (X) X X
SB5-SED-75 7/22/2003 X NA X X NA (X) X X
SB4-SED-5 7/23/2003 X NA X (X) (X) (X) X X
SB4-SED-7 7/23/2003 X NA X (X) (X) (X) X X
SB4-SED-10 7/23/2003 X NA X (X) X (X) X X
SB4-SED-50 7/23/2003 X NA X X NA (X) X X
SB4-SED-64 7/23/2003 X NA X X X (X) X X
SB4-SED-100 7/23/2003 X NA X X NA (X) X X

X = Laboratory Analysis Conducted

X = Chemical Compound Detected

(X) = Chemical Compound Detected above Sediment Cleanup Levels (see Table 8)
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4.2 Soil Sampling Activities

Geotechnical and environmental soil boring locations were selected to provide
data on subsurface conditions at locations associated with potential bridge
support structures for the bridge replacement alternatives. Geotechnical and
environmental borings were drilled within a few feet of each other (see
Figure 6). Systematically placing the geotechnical and the environmental
borings to corresponding support structures bridge alternatives provides insight
as to the nature of environmental risks most likely to be encountered. Any
environmental risks to the soil identified in the PSI study area will be applied
to construction cost estimates for handling contaminated soil, groundwater and
sediment encountered for the replacement bridge design alternatives.

All environmental soil samples were collected using a split spoon-sampling
device for retrieving material from the borehole. Samples collected were field
screened using a photo-ionizing detector (PID) to denote the presence of high-
vapor volatile compounds. Samples were described, labeled, and then
containerized into jars for transport to the laboratory for analysis.

Sampling of soil was completed in accordance with the procedures outlined in
the SAP, which is part of the PSI Work Plan (see Appendix B).

A total of 72 soil samples were collected from the 15 soil borings. Soil samples
were submitted to ARI for analysis. A total of 374 individual analyses were
performed on the 72 samples submitted. For a list of soil sample analytical
results, see Appendix C (CD-ROM).

4.3 Groundwater Sampling Activities

All groundwater samples collected during this PSI were analyzed for the
following constituents: 1) VOC; 2) SVOC; 3) pesticides/PCB; 4) PAH; 5)
TPH; and 6) total metals. See Appendix B for the groundwater sampling
protocols for monitoring activities for the PSI Work Plan. After each
monitoring well was constructed, the driller developed the well using a bailer
and surge block tool. Approximately 165 gallons of water were removed and
drummed from each monitoring well. All monitoring wells were allowed to
equilibrate for a period of one week prior to sample collection.

Monitoring wells were purged by removing at least three well volumes of
groundwater from the casing or by pumping the well casing dry. Wells were
purged using a combination of bailers and a centrifugal pump. Only dedicated
purging equipment was used during well purging activities. Information on
purge volume and the time of pumping initiation and termination, plus a
description of the physical characteristics of purge water (turbidity,
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4.4

conductivity, pH, sheen, color) based on field observation was recorded.
Groundwater samples were collected immediately after well purging.

A peristaltic pump and disposable bailers were used to remove purge water
from the monitoring wells prior to sample collection. Only disposable bailers
were used to collect the VOC, BAN, total metals, and pesticides/PCB samples.

Note that all water removed from the monitoring wells was properly drummed
and labeled. Each drum containing purge water was labeled with the
monitoring well identification number and the date the purge water was
generated. Drummed purge water corresponds to a set of laboratory analysis
results from a single monitoring well. A complete set of laboratory procedures
and analysis results for all groundwater samples collected under this PSI were
provided to the King County Department of Transportation.

Groundwater samples were collected from the six monitoring wells. Six
separate sample containers were collected from each of the monitoring wells
for submittal to the ARI for analysis. A total of 42 analytical procedures were
performed on the groundwater samples collected. For a list of groundwater
sample analytical results, see Appendix C (CD-ROM).

Sediment Sampling Activities

All environmental sediment samples collected from the geotechnical mud-
rotary borings drilled within the Duwamish Waterway followed the guidance
provided by the Puget Sound Estuary Program protocols (EPA 2004 as
revised).

The volatile sediment samples were collected immediately upon opening the
split tube sampler. The remaining sediment was then described using the
procedures set forth in the PSI Work Plan. After each sediment sample was
described, the sample was placed into a clean stainless steel bowl and
homogenized. The homogenized sediment sample was then placed into the
appropriate sample container with the proper label and placed into an iced
cooler for storage prior to delivery to the laboratory for analysis. A total of 11
sediment samples were collected from the two sediment borings. Sediment
samples were submitted to ARI for analysis and a total of 84 analyses were
performed on sediment samples. For a list of sediment sample analytical
results see Appendix C (CD-ROM).
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Soil and sediment samples were photo-documented when possible using digital
photographs. A registered geologist logged each sediment sample for grain size
distribution using the Universal Soil Classification. Field notes for logged
sediment samples are provided in Appendix A (soil boring logs).

Cuttings generated during drilling of the sediment borings were placed in 55-
gallon drums and stored in a secured area under the bridge ramp on the south side
of the South Park Bridge. All drum labels were identified with a boring
identification number, depth interval, and the date of drummed cuttings. A
complete set of laboratory procedures and analysis results for sediment samples
collected under this PSI were transmitted to the King County Department of
Transportation.
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5.0
51

5.2

5.3

Laboratory Analysis

Laboratory

ARI was used to conduct all of the PSI sample analysis work. ARI is a
WADOE accredited laboratory. Laboratory Quality Assurance procedures are
listed in Appendix A of the PSI Work Plan (Appendix B).

Analytical Methods

Soil and groundwater samples were analyzed using the following laboratory
analytical methodologies established by the USEPA and WADOE: 1) VOC,; 2)
SVOC,; 3) pesticides/PCB; 4) PAH; 5) TPH; and 6) total metals. See Table 3
for a summary of the number of samples collected by methodology.

Sediment samples were analyzed using the following laboratory analytical
methodologies established by the USEPA and WADOE: 1) PSDDA volatiles;
2) PSDDA SVOA,; 3) PSDDA pesticides/PCB; 4) total metals; 5) total organic
carbon (TOC); and 6) TBT. See Table 3 for a summary of the number of samples
collected by media type.

Sample Details

In total, 15 borings were drilled during field activities associated with this PSI.
Eight deep geotechnical borings were drilled using a mud rotary drilling
technique and six shallow environmental borings were drilled using a hollow
stem auger drilling technique. A total of 72 soil samples were collected from
the 15 soil borings. Soil samples were submitted to the ARI Laboratory for a
total of 374 analytical procedures. For a list of soil sample analytical results
see Appendix C (CD-ROM).

Six of the eight deep geotechnical borings were drilled in the upland areas and
sampled as a part of this PSI. Three sets of environmental samples were
collected from each of the six upland deep geotechnical borings (soil borings 1,
2, 3, 6, 7, and 8) drilled in the upland areas of the PSI study area. The deep
environmental samples were collected at 50, 75, and between 96 and 130 feet
bgs. These samples were collected and submitted for analysis, to determine if
any contaminants had migrated to that depth and adversely impacted the soils
in areas where the proposed bridge support columns would be excavated.
Deep-soil boring samples were submitted to the laboratory for the following
analyses: 1) VOC; 2) SVOC,; 3) TPH, and 4) total metals.

The seven shallow borings were drilled using a hollow stem auger drilling
technique. Due to obstruction encountered during drilling, only six borings
were drilled to a depth of 25 feet and completed as groundwater monitoring
wells. Soil samples were collected at 2.5-foot intervals to the water table. A
sample was collected at groundwater surface and another was collected from
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the completion depth of the boring. The shallow borings were drilled to sample
soils and groundwater where a majority of the bridge construction work would
be conducted. Shallow soil boring samples were submitted to the laboratory for
the following analyses: 1) VOC; 2) SVOC; 3) pesticides/PCB; 4) TPH, and 5)
total metals.

Six groundwater monitoring wells were constructed in shallow boring
locations during the PSI. These wells were constructed and sampled to obtain
information on impacts to the groundwater within the footprint of the bridge
replacement alternatives. Groundwater samples were submitted to the
laboratory for the following analyses: 1) VOC; 2) SVOC; 3) TPH; 4)
pesticides/PCB, and 5) total metals.

Two deep sediment borings were drilled using the mud rotary technique within
the channel of the LDW as a part of the geotechnical sampling. Eleven
environmental samples were collected from these two sediment borings.
Sediment samples were submitted to the laboratory for the following analyses:
1) PSDDS volatiles; 2) PSDDA SVOA; 3) PSSDA pesticides/PCB; 5) total
metals; 6) TOC; and 7) TBT.

54 Analytical Results

As a part of the PSI, individual results for detected chemical compounds and
metals for soil and groundwater sample results were compared to MTCA
Method A cleanup standards for soil in unrestricted land use areas. The
unrestricted land use cleanup standards are more conservative than the MTCA
cleanup standards for an industrial site (see Table 6 and Table 7). The more
conservative cleanup standard was selected for this PSI for several reasons:

1) A majority of the samples found to contain chemical compounds in
concentrations above regulatory concern were not located on an industrial
site. Samples of regulatory concern were found in borings located within
the public right-of-ways;

2) During any construction activities for the proposed five bridge
alternatives, the general public will be able to come in contact with
excavated materials and fugitive air emissions; and

3) The more conservative cleanup standards’ lower threshold concentrations
should ensure that estimated increases to the project cost and schedule are
realistic.

All estimated environmental risks from soil contamination and the estimated
mitigation costs presented in this PSI are based on the MTCA Method A
unrestricted land use cleanup standards for soil.

Final Preliminary Site Investigation Report for the South Park Bridge Project 37
July 2004



Table 6. Method A Soil Cleanup Levels for Unrestricted Land Uses®

Cleanup
Hazardous Substance CAS Number Level

Arsenic 7440-38-2 20 mg/kg®
Benzene 71-43-2 0.03 mg/kg*
Benzo(a)pyrene 50-32-8 0.1 mg/kg®
Cadmium 7440-43-9 2 mg/kg®
Chromium

Chromium VI 18540-29-9 19 mg/kg™

Chromium |l 16065-83-1 2,000 mg/kg®
DDT 50-29-3 3 mg/kg®
Ethylbenzene 100-41-4 6 mg/kg"
Ethylene dibromide (EDB) 106-93-4 0.005 mg/kg'
Lead 7439-92-1 250 mg/kg’
Lindane 58-89-9 0.01 mg/kg"
Methylene chloride 75-09-2 0.02 mg/kg'
Mercury (inorganic) 7439-97-6 2 mg/kg™
MTBE 1634-04-4 0.01 mg/kg"
Naphthalenes 91-20-3 5 mg/kg’®
PAHs (carcinogenic) -- See benzo(a)pyrene®
PCB mixtures -- 1 mg/kg®
Tetrachloroethylene 127-18-4 0.05 mg/kg*
Toluene 108-88-3 7 mg/kg'
Total Petroleum Hydrocarbons®
Gas Range Organics
Gasoline mixtures without benzene and the total of ethyl - 100 mg/kg
benzene, toluene and xylene are less than 1% of the
gasoline mixture
All Other Gasoline Mixtures -- 30 mg/kg
Diesel Range Organics -- 2,000 mg/kg
Heavy Oils -- 2,000 mg/kg
Mineral Oil -- 2,000 mg/kg
1,1,1 Trichloroethane 71-55-6 2 mg/kg'
Trichloroethylene 79-01-6 0.03 mg/kg"
Xylenes 1330-20-7 9 mg/kg’

Please see Appendix D for detailed descriptions of all footnotes
Note: Must also test for and meet cleanup levels for other petroleum components—see footnotes in

Appendix D.
Source: WAC 173-340-900 MTCA Cleanup Regulation
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Table 7. Method A Cleanup Levels for Ground Water®

CAS Cleanup
Hazardous Substance Number Level

Arsenic 7440-38-2 5 ug/liter”
Benzene 71-43-2 5 pglliter
Benzo(a)pyrene 50-32-8 0.1 pg/liter®
Cadmium 7440-43-9 5 uglliter®
Chromium (Total) 7440-47-3 50 pglliter
DDT 50-29-3 0.3 pglliter?
1,2 Dichloroethane (EDC) 107-06-2 5 pglliter”
Ethylbenzene 100-41-4 700 pglliter
Ethylene dibromide (EDB) 106-93-4 0.01 ug/literj
Gross Alpha Particle Activity - 15 pCilliter®
Gross Beta Particle Activity - 4 mrem/yrI
Lead 7439-92-1 15 pg/liter™
Lindane 58-89-9 0.2 pglliter"
Methylene chloride 75-09-2 5 pglliter®
Mercury 7439-97-6 2 pglliter”
MTBE 1634-04-4 20 pg/liter?
Naphthalenes 91-20-3 160 pgl/liter’
PAHSs (carcinogenic) - See benzo(a)pyrened
PCB mixtures - 0.1 pglliter®
Radium 226 and 228 - 5 pCilliter'
Radium 226 - 3 pCilliter"
Tetrachloroethylene 127-18-4 5 ug/liter’
Toluene 108-88-3 1,000 pgl/liter”
Total Petroleum Hydrocarbons™ 5 pg/literb
Gas Range Organics

Benzene present in groundwater - 800 ug/liter

No detectable benzene in groundwater -- 1,000 pgl/liter
Diesel Range Organics -- 500 ug/liter
Heavy Oils - 500 pg/liter
Mineral Oil -- 500 ug/liter
1,1,1 Trichloroethane 71-55-6 200 pg/liter’
Trichloroethylene 79-01-6 5 pglliter®
Vinyl chloride 75-01-4 0.2 pglliter®
Xylenes 1330-20-7 1,000 pg/liter™
Please see Appendix D for detailed descriptions of all footnotes
Note: Must also test for and meet cleanup levels for other petroleum components—see footnotes.
Source: WAC 173-340-900 MTCA Cleanup Regulation
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5.4.1

5.4.2

5.4.3

Analytical Results for Soil

A total of 72 soil samples were collected from the geotechnical and
environmental borings and submitted to the laboratory for analysis for this PSI.
A total of 374 laboratory methods were run on these samples, which produced
26,712 individual compound results (see Figure 7). Of the 72 soil samples
submitted, 69 samples were found to contain detectable amounts of chemical
compounds and/or individual elements. The majority of these detections were
very low-level concentrations and not of environmental regulatory concern
because the results are below clean up standards. Some of the low-level
detections were of common laboratory compounds such as methylene chloride
and acetone or of naturally occurring elements (metals) with reported
concentrations that are well below regulatory concern. However, 26 of these
samples contained concentrations for compounds and/or elements that are of
environmental concern because they exceeded the levels set by MTCA Method
A unrestricted land use cleanup standards for soil. The results for these soil
samples and their potential impacts on the South Park Bridge alternatives are
discussed in detail in the soil sample results section.

Analytical Results for Groundwater

Six groundwater samples were collected from the six monitoring wells
completed during the PSI and submitted to the laboratory for analysis. A total
of 36 laboratory methods were run on these groundwater samples, which
produced 1,194 individual compound results. Of the six groundwater samples
submitted, all six contained detectable quantities of metals. Two groundwater
samples contained detectable quantities of semi-volatile compounds, but only
one result exceeded cleanup standards. One groundwater sample contained
quantities of chlorinated solvents and oxidation compounds of chlorinated
solvents such as vinyl chloride in concentrations above MTCA Method A
unrestricted land use cleanup standards for groundwater. The other
groundwater result was below cleanup standards. The results for these
groundwater samples and their impacts on the South Park Bridge Project are
discussed in detail in the groundwater sample results section.

Analytical Results for Sediment

Eleven sediment samples were collected and submitted to the laboratory for
analysis. All five sediment samples collected from water/sediment interface
(the mud line) to a depth of 7 feet below the mud line have concentrations of
compounds and/or metals that exceed PSDDA levels for open-water disposal
(see Table 8). The results for these sediment samples and their potential
impacts on the South Park Bridge Project alternatives are discussed in detail in
the sediment sample results section.
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Table 8. Puget Sound Marine Sediment Cleanup Screening
Levels and Minimum Cleanup Levels—Chemical Criteria

Chemical Parameter

MG/KG Dry Weight

(parts per million [PPM] dry)

Arsenic 93
Cadmium 6.7
Chromium 270
Copper 390
Lead 530
Mercury 0.59
Silver 601
Zinc 960
LPAH 780
Naphthalene 170
Acenaphthylene 66
Acenaphthene 57
Fluorene 79
Phenathrene 480
Anthracene 1200
2-Methylnaphthalene 64
HPAH 5300
Fluoranthene 1200
Pyrene 1400
Benz(a)anthracene 270
Chrysene 460
Total Benzofluoranthenes 450
Benzo(a)pyrene 210
Indeno (1,2,3-C,D) Pyrene 88
Dibenzo (A,H) Anthracene 33
Benzo (G,H,l) Perylene 78
1,2-Dichlorobenzene 2.3
1,4-Dichlorobenzene 9
1,2,4-Trichlorobenzene 1.8
Hexachlorobenzene 2.3
Dimethyl Phthalate 53
Diethyl Phthalate 110
Di-N-Butyl Phthalate 1700
Butyl Benzyl Phthalate 64
Bis (2-Ethylhexyl) Phthalate 78
Di-N-Octyl Phthalate 4500
Dibenzofuran 58
Hexachlorobutadiene 6.2
N-Nitrosodiphenylamine 11
Total PCBs 65
Phenol 1200
2-Methylphenol 63
4-Methylphenol 670
2,4-Dimethyl Phenol 29
Pentachlorophenol 690
Benzyl Alcohol 73
Benzoic Acid 650

Source: WAC 173-204 Sediment Management Standards
See Appendix E for detailed descriptions of Sediment Management Standards
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5.5

Analytical Reports

Analytical summaries of laboratory analytical reports and laboratory quality
assurance/quality controls (QA/QC) documentation for soil, groundwater, and
sediment samples can be found in Appendix C. This appendix is a CD ROM
containing images of all the chain-of-custody record forms, laboratory
analytical results, and QA/QC documentation for the PSI.

42

Final Preliminary Site Investigation Report for the South Park Bridge Project
July 2004



MW 8

SB7

Fill Material

Alluvial Deposits

oo

0o o po 8o

Glacial Marine Drift

D ODOp
I
Ei4+ |=

|

&

I

Water Table

Legend for Soil Sampling Points
and

Laboratory Results

a SOIL SAMPLE COLLECTION POINT

DOES NOT EXCEED MTCA CLEANUP LEVELS
FOR UNRESTRICTED LAND USE SITE

| SOIL SAMPLE COLLECTION POINT

DOES EXCEED MTCA CLEANUP LEVELS FOR

UNRESTRICTED LAND USE SITE

Compounds Detected of Regulatory

Concern
Soil Samples Sediment Samples
@ voc @ voc
% svoc % svoc
= pest/pCB =+ pest/PcB
@ paAH @© paH
[ TPH = rpH
METALS K MeTALS

Figure 7

Boring Cross-Section Map with
Soil and Sediment Sample Results

Final Preliminary Site Investigation Report for the South Park Bridge Project

July 2004



This page left intentionally blank

44

Final Preliminary Site Investigation Report for the South Park Bridge Project
July 2004



6.0 Discussion of Findings and Conclusions

6.1 Sediment Sampling

Contaminated sediments such as those found within the South Park Bridge
project area require special sampling and laboratory analysis protocols. All
environmental sediment samples were collected umder the Puget Sound
Estuary Program protocols (PSEP 1986) as revised. Sediment sample results
were compared to Washington State marine sediment quality and cleanup
standards, which are set forth in Chapter 173-204 WAC, Sediments
Management Standards. The Sediment Management Standards impose unique
requirements for sediments that are found to be contaminated. Laboratory
results for sediments were compared to US Army Corps of Engineers Puget
Sound Dredge Disposal Analysis (PSDDA) requirements to determine required
actions for handling and disposal of the environmentally impacted sediments
generated during construction activities.

6.2 Results Summary

The foundation for determining if a material is regulated as “hazardous” is
based on the provisions of the RCRA. This statute and its implementing
regulations provide the definitions and methods for designating hazardous
wastes. They also require a generator of hazardous waste to obtain an EPA
identification number and to manifest hazardous waste transported off-site for
disposal. Sample results were screened for compliance using the RCRA
contaminants concentrations to determine if the sampled material results would
be regulated as hazardous waste under RCRA.

In addition to RCRA, sample results were compared to the Washington State
dangerous waste law and regulations set forth in The Revised Code of
Washington (RCW) 70-105 and WAC 173-303, respectively. Washington
State requirements are often more stringent than the counterpart federal RCRA
law and regulations. The Washington State dangerous waste requirements
apply to waste-generating activities in Washington State.

The laboratory results were also compared to the MTCA Cleanup Regulation,
WAC 173-340, which are the regulations implementing the Washington State
MTCA, RCW 70.105D. MTCA and its implementing regulations contain
requirements for site discovery and reporting, site assessments, and state
hazardous site lists. Hazardous substances released to the environment must be
reported to WADOE within 90 days of discovery. Most importantly, the
regulations define the standard methods used to assess whether the soil and/or
groundwater at a site is contaminated.
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6.2.1

6.2.1.1

Sediment sample results were compared to Washington State marine sediment
quality and cleanup standards, which are set forth in WAC 173-204, Sediments
Management Standards, and are similar to those contained in MTCA. The
Sediment Management Standards impose unique requirements for sediments
found to be contaminated. Contaminated sediments such as those found within
the South Park Bridge Project area require special sampling and laboratory
analysis protocols. These protocols were performed on all sediment samples
collected under this PSI. The results were used to determine required actions
for handling and disposing of the sediments during construction activities.

The results provided in the following section were derived from comparing the
laboratory analysis of the soil, groundwater, and sediment samples collected
for this PSI to the aforementioned federal and Washington State statutes and
regulations governing hazardous material designation, handling requirements,
and cleanup levels applicable to the sampled material.

Soil Sample Results

See Table 3 for a summary of all soil sample results. Note that all sample
labels highlighted in bold have concentrations of compounds and/or metals
above MTCA Method A unrestricted land use cleanup standards for soil. The
laboratory method in which the reportable compound was found is also
highlighted in bold.

No analytical results for compounds and/or elements above MTCA Method A
cleanup standards for unrestricted land use were reported for samples collected
from the deep geotechnical borings.

Ten soil samples collected from the shallow environmental borings that
contained compounds and/or elements in concentrations above MTCA Method
A cleanup standards for an unrestricted land use were collected from five
borings (MW7, MW8, MW2A, MW3 and MW1). Two of these borings (MW7
and MWS8) are located on the south side of the South Park Bridge Project area
within the south approach ramps for the Mid-Level Fixed-Span and High-
Level Fixed-Span bridge alternatives. The other three borings (MW2A, MW3
and MW1) are located on the north side of the South Park Bridge Project area
within or adjacent to the footprints of the five proposed bridge replacement
alternatives.

Boring MW8 Soil Results

Results for the 2.5-, 4-, and 17-foot bgs samples contained concentrations of
PAH that were above MTCA Method A cleanup standards for an unrestricted
land use site. The compound of concern in all of these samples is the
carcinogen benzo(a)pyrene. The near-surface sample results may be the result
of years of street and nearby business stormwater runoff entering the near

46

Final Preliminary Site Investigation Report for the South Park Bridge Project
July 2004



surface soil. The deeper sample result may be the result of the discharge from
one of the several operating septic systems in the area. This area of South Park
has numerous septic systems with long operational histories. Because PAHs
tend to migrate very slowly in the subsurface, the septic systems may be
potential sources of PAH. Another potential source for these PAHs may be the
automotive repair shop/service station located upgradient half a block from
boring MW8. PAHs are commonly associated with substances used in
automotive repair. This site has been an automotive repair shop/service station
in operation since the 1920s.

6.2.1.2 Boring MW7 Soil Results

Results for the 2-, 5-, and 12.5-foot bgs samples contained concentrations of
SVOC, PAH, TPH, or metals above MTCA Method A cleanup standards for
an unrestricted land use site. The shallow samples collected from 2 feet and 5
feet bgs contained elevated concentrations for metals, PAH, and TPH. These
compounds probably relate to unpaved surface conditions at the MW7 boring
location. The surface gravels and sand are heavily stained with oil and grease
from years of parking in the area. Several abandoned vehicles were parked on
this unpaved area. Several junk cars were removed from the boring location
just prior to drilling activities. The 12.5-foot bgs sample contained elevated
concentrations of SVOC and PAH. One potential source for these
contaminants may be the storm sewer line that runs north-south along 14"
Avenue South. Another potential source for these deeper contaminants are
local business and residential septic systems that have long operational
histories in the area.

6.2.1.3 Boring MW3 Soil Results

Results from the 15-, 20-, and 25-foot bgs samples contained cadmium
concentrations above MTCA Method A cleanup standards for unrestricted land
use site. PCB aroclors were detected in the 3- and 5-foot bgs samples, but
combined concentrations for each sample were below the MTCA Method A
cleanup standard of 1.0 ppm for PCB at an unrestricted land use site. Low-
level concentrations of PCB have been reported in this area from past sampling
efforts conducted by Boeing.

6.2.1.4 Boring MW2A Soil Results

Results for the 4-foot bgs sample contained elevated concentrations above
MTCA Method A cleanup standards for an unrestricted land use site for PAHs,
metals and Benzo(a)pyrene. Results for the 4-, 5-, 7.5-, 10-, 12.5-, 15-, 20-,
22.5- and 25-foot bgs samples contained Cadmium concentrations above
MTCA Method A cleanup standards for an unrestricted land use site. Note that
boring MW?2 was abandoned because of drill refusal (i.e., obstacle debris) at
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6.2.1.5

6.2.2

6.2.3

seven feet bgs. Boring MW2A was drilled about 30 feet from the location sited
for MW2.

Boring MW1 Soil Results

Results for the 1.5-, 4-, 10-, and 12.5-foot bgs samples contained cadmium
concentrations above MTCA Method A cleanup standards for an unrestricted
land use site. Results for the 4-foot bgs sample contained cadmium
concentrations above MTCA Method A cleanup standards for an unrestricted
land use site. PCB aroclors were detected in the 1.5-, 4-, and 5-foot bgs
samples. However, the combined concentrations for each of the samples were
below the MTCA Method A cleanup standard of 1.0 ppm for PCB at an
unrestricted land use site. Low-level concentrations of PCB have been reported
for this area from past sampling efforts conducted by Boeing.

Groundwater Sample Results

All of the monitoring well laboratory results were below MTCA Method A
cleanup levels for hazardous substances in groundwater except for MW8. All
of the groundwater analysis results were obtained from unfiltered samples.
MWS8 is located on the south end of the South Park Bridge Project area within
the south approach ramp of the Mid-Level Fixed-Span and High-Level Fixed-
Span bridge alternatives.

The MWS8 groundwater sample results contained concentrations of vinyl
chloride, trichloroethene, tetrachloroethene, and 1,2-dichloroethane that are
several orders of magnitude above the MTCA Method A cleanup levels for
groundwater. The concentrations for these chlorinated solvents are 65 ppb, 13
ppb, 17 ppb and 160 ppb respectively. MTCA Method A cleanup levels for
vinyl chloride, trichloroethene, tetrachloroethene, and 1,2-dichloroethane are
0.2 ppb, 5 ppb, 5ppb and 0.3 ppb, respectively. Groundwater at this location
has been adversely impacted. Note that the soil samples collected from boring
MWS8 did not contain detectable concentrations of any chlorinated solvents.
This indicates that the chlorinated solvents detected in boring MW8 are being
transported from the source area via groundwater transport in the soluble
phase.

Sediment Sample Results

All of the sediment samples collected from borings SB4 and SB5 from the
water/mud line interface to a depth of 10 feet below the mud line (bml) were
found to exceed either the PAH and/or the PCB concentrations for WADOE’s
Sediment Cleanup Screening Level/Minimum Cleanup Level Management
Standards.
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All sediment samples collected from borings SB4 and SB5 exceeded metal
concentrations for WADOE’s Sediment Cleanup Screening Level/Minimum
Cleanup Level Management Standards.

Samples collected from boring SB4 at the 5-, 7-, and 10-foot bml contained
several PAH compounds at concentrations above WADOE’s Sediment
Cleanup Screening Level/Minimum Cleanup Level Management Standards.
Several PAH compounds in samples collected from boring SB5 at the 2.5-, 5-,
and 7.5-foot bml were found to be above WADOE’s Sediment Cleanup
Screening Level/Minimum Cleanup Level Management Standards.

Samples collected from boring SB4 at the 5- and 7-foot bml contained
concentrations for PCB above WADOE’s Sediment Cleanup Screening
Level/Minimum Cleanup Level Management Standards. PCB concentrations
for samples collected from boring SB5 at the 2.5-, 5-, and 7.5-foot bml
exceeded WADOE’s Sediment Cleanup Screening Level/Minimum Cleanup
Level Management Standards.

Concentrations for metals from all samples collected from boring SB4 from the
5-, 7-, 10-, 50-, 64-, and 100-foot bml exceed WADOE’s Sediment Cleanup
Screening  Level/Minimum Cleanup Level Management Standards.
Concentrations for metals from all samples collected from boring SB5 at the
2.5-, 5-, 7.5-, 50-, and 75-foot bml line exceed WADOE’s Sediment Cleanup
Screening Level/Minimum Cleanup Level Management Standards. Metals
found in the sediment samples collected at depths below seven feet are native
metals derived from the source rock where the sediment originated. Source
rock erodes into smaller-sized sediment grains, which are then transported to
depositional areas where they are deposited. The sediments have the same
chemical makeup as the source rock material.

6.3 Contaminant Characteristics

6.3.1 Identify the Suspected Source of Contamination

Several sources for contaminant releases have been identified within and
adjacent to the footprint of the replacement alternatives in the PSI study area.
See the Hazardous Materials Technical Report (Wilbur 2004) for the South
Park Bridge Project.

Environmental risks to the soil, groundwater, and sediment in the southern
portion of the PSI study area appear to be the result of the following:

1) Contamination may be the result of releases to the subsurface from the
sanitary sewer and/or storm sewer drains connected to industrial
operations. The chlorinated solvents found in groundwater from boring
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2)

3)

4)

MWS8 are in the dissolved phase and are migrating with the groundwater.
These solvents were not detected in the soil samples collected from boring
MWS8. This indicates that there has been or is currently an ongoing release
of chlorinated solvents over a long period of time occurring at this location
upgradient and/or cross-gradient to groundwater flow at MW8. Potential
sources for the chlorinated solvents detected in the groundwater at MW8
include the dry cleaning operation and the auto repair shop located near
MWS8.

Contamination may be the result of releases to subsurface from the storm
sewer drains discharging stormwater runoff from the streets or surface
water infiltration. The potential sources for the PAH detected in the soil
from MWS8 described above are based on the low transport values for PAH
compounds to migrate in groundwater.

Septic system discharges from business operations and residents may
result in contamination. Potential sources of the chlorinated solvents
detected in the groundwater from boring MW8 and of the PAHs detected
in soil from borings MW8 and MW7 may be discharges to septic systems
used in the area.

Stormwater runoff discharged directly into the channel of the Duwamish
Waterway may be a potential source for PAH, PCB and metals detected in
sediments samples collected from boring SB5.

Environmental risks to the soil, groundwater, and sediment in the northern
portion of the PSI study area appear to be the result of historical and current
industrial uses. There has been 80 years of industrial operations at what is now
Boeing’s property. Prior to Boeing’s operation, this portion of the PSI study
area was a bulk petroleum storage site, a tile manufacturing site, and a U.S.
Army vehicle maintenance area. All of these historical and current operations
potentially released contaminants to the soil groundwater and sediment in the
northern portion of the PSI study area. Potential sources of contamination in
the northern portion of the PSI study area include:

1)

2)

Releases to ground from past and current operations that have impacted
the near-surface soils with PAH, PCB, and metals.

Stormwater and past direct discharges from local industrial operations to
the Duwamish Waterway that have impacted near-surface sediments.
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6.3.2 Comparison of Contamination Associated with Various
Bridge Alternatives

The subsurface soil, groundwater, and sediment samples were collected and
analyzed for the three bridge replacement alternatives as a part of this PSI.
Efforts were made to locate the sample collection points to coincide proposed
column and pier support structure locations for the proposed bridge
replacement alternatives. Note that the soil, groundwater and sediment of the
No Action and Rehabilitation bridge alternatives were not sampled under this
PSI. For these two alternatives, sample results from existing environmental
studies reviewed in the Draft Hazardous Materials Technical Report (Wilbur
2002) were used to determine if contamination was present in the soil,
groundwater and sediment. The Draft Hazardous Materials Technical Report
(Wilbur 2002) found the potential for sediment contamination. There is also
the potential for these areas to be contaminated with lead from bridge painting
operations.

For the bridge replacement alternatives, the larger the footprint area, the higher
the likelihood that contaminated materials will be encountered in the
subsurface. The proposed support structure locations for all of the replacement
alternatives encounter contamination in the soil and sediment. The proposed
support structure locations for the Mid-Level Fixed-Span and High-Level
Fixed-Span bridge alternatives encounter groundwater, soil, and sediment
contamination in the south terminus areas between South Sullivan and South
Donovan streets. In descending order of estimated environmental cost, the
bridge replacement alternatives are the High-Level Fixed-Span, Mid-Level
Fixed-Span, and Bascule.

The Rehabilitation Alternative has a smaller footprint area compared to the
bridge replacement alternatives. However, because of the large volume of
sediment that would be required to be excavated during rehabilitation of the
support piers in the waterway and the likelihood of contamination, the
Rehabilitation Alternative is estimated to have the highest environmental costs
of all the proposed bridge alternatives. Table 9 lists contamination by bridge
alternative.

6.4 Data Validity

All samples collected were submitted to ARI laboratory for analytical work.
The goal for the analytical data for this PSI was to produce data of sufficient
quality to meet all QA/QC requirements set forth in the Work Plan for this PSI
study. All samples were extracted and analyzed by ARI in accordance with the
USEPA’s laboratory analysis method protocols. Reproducibility of analytical
results was measured by matrix duplicate spike samples that were run for each
batch of samples submitted. All matrix duplicate spike sample results met the
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QA/QC goals for this project. All groundwater samples were transported to the
laboratory with trip blank samples to assure that any potential cross-
contamination issues for groundwater samples would be noted. Trip blank
analytical results showed that cross-contamination was not an issue for the
transport of groundwater samples from the field to the laboratory.

Based on the reported matrix duplicate spike sample results, the data presented
in this report are valid and meet all of the PSI analytical goals.

Table 9. Summary of Contamination in Soil,
Groundwater, and Sediment by Bridge Alternative

Contaminated
Contaminated soil groundwater Contaminated
found within or found within or sediment found
adjacent to footprint adjacent to within or adjacent
Bridge Alternative area footprint area to footprint area
No Action v’ v'E
Bascule Bridge v v
Mid-Level Fixed-Span Bridge v v v
High-Level Fixed-Span Bridge v v v
Rehabilitation v’ v'E

* = environmental data collected for the Hazardous Materials Technical Report (Wilbur 2004)
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7.0  Aquifer Testing

As a part of this PSI, the Work Plan provided procedures for conducting an
aquifer test to determine pumping requirements for dewatering activities in
support of potential construction activities. The goal of the aquifer testing was
to obtain data to estimate pumping rates needed to temporarily lower the level
of groundwater during construction. The purposes of an aquifer test are: 1) to
establish potential pumping requirements for dewatering the aquifer in the
vicinity of excavation activity; and 2) to obtain groundwater samples
representative of the water that would be discharged from the dewatering
system. The results would be used to design the dewatering system to meet
specific construction project needs and to apply for a permit to allow for the
discharge of pumping effluent to the sanitary sewer system.

Laboratory results for groundwater collected during the PSI were found to be
acceptable for discharge to the local sanitary sewer system. Based on PSI
groundwater results, WCI obtained authorization to discharge to the sanitary
sewer from King County Wastewater Treatment Division on December 4,
2003 (see Appendix F). The question concerning groundwater quality and the
ability to obtain a discharge permit for disposal to the sanitary sewer has thus
been answered.

Establishing appropriate pumping rates for dewatering was determined through
a literature review. Dewatering aquifer tests are designed to address specific
construction needs related to a defined structural design specification. With no
defined structural design and no specific construction method, performing an
in-depth aquifer test at this time would be premature.

Dewatering tests are designed to address specific construction parameters such
as the shape and depth of the excavation and the duration of excavation
activities. A credible dewatering test requires a monitoring well array to be set
up to reflect the boundary of the excavation and the desired construction
activities. Due to the lack of specific structural design and construction data,
WCI recommended that a review of the available aquifer testing data
previously conducted in or near the area be undertaken in lieu of conducting a
costly aquifer test that would produce limited results.

Boeing conducted large-scale dewatering aquifer tests within a few hundred
feet of the South Park Bridge corridor in support of one of Boeing’s large-scale
construction projects. WCI obtained a copy of the dewatering aquifer test
report and the geotechnical engineering document. The results of this aquifer
test are summarized below.
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7.1

Boeing Dewatering Aquifer Test Results

In 1991, Boeing hired GeoEngineers, Inc., to conduct a dewatering aquifer test
to support construction of the Integrated Aircraft Systems Laboratory (IASL)
(see Appendix G). The IASL site is located 700 feet north of the South Park
Bridge. The dewatering test was designed to reflect a foundation excavation
for a 12-foot-deep basement approximately 90 feet by 90 feet.

The aquifer test required the initialization of one test well and three
observation wells. The dewatering well was drilled to a total depth of 55 feet
bgs and was completed with an 8-inch diameter screen and casing. The
screened interval was set from 20 feet to 50 feet bgs. An 8-inch blank casing
was used from 20 feet bgs to the surface. The observation wells were
completed at depths ranging from 14 feet to 30 feet bgs, using hollow-stem
auger equipment at distances of 25, 50, and 70 feet from the test well. An
initial step-drawdown test was performed to provide bases for estimating the
pumping rate of the subsequent 24-hour aquifer test. It was determined that a
pumping rate of 110 gallons per minute (gpm) could be maintained for the 24-
hour test.

After 24 hours of pumping, the drawdown achieved at the test well was 22.97 feet
and the drawdown in three observation wells ranged from 1.41 to 1.74 feet. Based
on these data, Boeing’s consultant estimated the hydraulic conductivity,
transmissivity and storativity of the aquifer. The hydraulic conductivity was
estimated to range between 550 and 1,000 gallons per day per square foot. The
aquifer transmissivity was estimated to range between 19,000 gallons to
35,000 gallons per day per square foot. The aquifer recharge rate was estimated to
be about 0.01 gallons/day.

Boeing’s consultant made the following observations: 1) the water table should
be lowered at least 2 feet below the base of the excavation during all tide
conditions; 2) 8 feet of drawdown would drop the water table an estimated
2 feet below the 12-foot excavation depth; 3) a total discharge of 500 to 900
gpm would produce the specified 8-foot drawdown; 4) six dewatering wells
should be installed, each capable of pumping 150 gpm with a maximum
drawdown of 25 feet; and 5) the dewatering system needs to be put into
operation two weeks before excavation activities begin, to allow sufficient
lowering of the groundwater.

The proposed dewatering system was installed and operated by Boeing, and
the basement foundation for the IASL facility was constructed on time and
within budget. As such, the prescribed dewatering methods were accurate.
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7.2

Findings and Costs for Potential Dewatering Activities

The Boeing consultant’s estimation of pumping rates of 500 to 1,000 gpm, to
lower the water table 8 feet in a 90-by-90-foot excavation area can be used to
estimate dewatering requirements for proposed excavations associated with the
South Park Bridge Project. The dewatering pump rates that were estimated
would be within an order of magnitude for any proposed dewatering within the
South Park Bridge Project area.

For estimating the dewatering costs to lower the water table 8 feet in a 50-by-
50-foot excavation area, WCI made the following conservative assumptions:
1) the pumping rate required to lower the water table 8 feet would be
1,500 gpm; 2) five 8-inch diameter dewatering wells would need to be drilled
around the excavation area to depths that range from 25 to 40 feet bgs; and 3)
dewater effluent discharges to the sanitary sewer would be billed at a rate of
$23.40 per 5,600 gallons of water discharged.

Additional assumptions were also made to estimate costs. Well installation
costs would be $18,500 for the five dewatering wells. The estimated discharge
volume for a pumping rate of 1,200 gpm for two weeks prior to excavation
work and for two months of construction work would be 128 million gallons.
The disposal rate for discharging dewatering effluent to the sanitary sewer is
$23.40 per 5,600 gallons of water discharged, for a total of $542,300. The
costs for each 50-by-50-foot excavation where the water table is lowered 8 feet
is estimated to be $552,000 for construction and discharge. Operating costs
(e.g., power for the pumping system and management oversight 24 hours per
day) are estimated to be $2,850 per day. Operating and system management
oversight are estimated to be $210,900 for 74 days of dewatering operation.

The total estimated cost for each dewater system for excavation of a 50-by-50-
foot area for which the water table is lowered 8 feet for a period of 74 days is
$762,900. The total estimate is based on dewatering system costs of $552,000
combined with the system operational costs of $210,900. WCI recommends
that excavations and/or other construction activities that would require a
dewatering system be avoided, if possible, for the South Park Bridge
alternative designs.
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8.0

8.1

Recommendations

Analytical laboratory results for soil and sediment show that a vast majority of
the subsurface materials within or adjacent to the footprint of the potential
bridge alternatives are slightly contaminated. All near-surface excavation
spoils generated during the construction of any selected bridge alternative
would require special handling procedures, including preparation of a detailed
Stormwater Management Plan and a Spill Control Plan.

Construction

Based on the laboratory findings for soil, groundwater and sediment throughout
the PSI study area, WCI makes the following recommendations for properly
addressing excavation materials that will be associated with any selected bridge
alternative:

1) Construct two contained stockpile storage areas for handling
environmentally impacted excavation spoils. One storage area should be
located on the northern side of the Duwamish Waterway and the other on
the southern side of the Duwamish Waterway. Each storage area would
require an equipment wash rack area and liquid containment system. All
saturated excavation materials would need to be stabilized in the stockpile
storage areas prior to being transported on a highway to a landfill for
disposal. WCI also recommends that an excavation stockpile storage area
be designed and built for the project on each side of the Duwamish
Waterway. Based on calculated excavation volumes, two approximately
20,000-square-foot stock pile storage areas should be established prior to
excavation activities begin. The design work for the storage area should be
conducted in conjunction with the project stormwater permit process and
incorporated into the project’s Stormwater Management Plan and Spill
Prevention Plan.

2) After the bridge alternative is selected, conduct a detailed subsurface
investigation at all of the pier support locations and along major utility
trenches that would be dug during bridge construction. A more precise and
accurate delineation of risks to the subsurface will be required before
construction is initiated. The 15 borings that were drilled and sampled
during this PSI confirmed that several areas within the proposed bridge
footprint are contaminated. The true nature and actual knowledge of the
extent of the contamination at the final support column sites is still
limited. This subsequent investigation will be particularly necessary if the
Rehabilitation Bridge Alternative is selected, because no samples were
taken along this alignment and contamination is likely in the sediments
that would be excavated.
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3) Develop an excavation stockpile sampling and analysis plan for handling
unforeseen contaminated materials that are encountered. Having a plan in
place would allow for rapid and systematic sampling and analysis. This
would allow for quicker decision-making for handling and disposing of
contaminated materials.

4) Investigate the subsurface area under the wharf structure that is located
along the north shore of the Duwamish Waterway on Boeing’s property.
No soil borings were drilled within the area of the wharf during this PSI.
The subsurface materials under the wharf are known to be fill material
deposited in the 1930s and 1940s. These materials may not be compatible
with the proposed bridge construction methods. This fill material also has
a high potential for being contaminated.

5) Explore the use of push piles and/or any techniques that limit the
generation of excavation material during construction. Cost and time
requirements associated with handling, storing, loading and disposing of
contaminated excavation materials will have a negative effect on the
construction project costs and schedule.

8.2 Cleanup Liability

The construction of the selected bridge alternative may result in the excavation
of contaminated material. King County would be responsible for ensuring that
these materials are properly characterized, handled, and disposed of in
accordance with applicable law. During any construction project of this nature,
there is a risk of releases or spills of contaminated material into surface waters.
King County should plan to manage and require its subcontractors to work in a
manner which tries to avoid such spills and releases and, thereby, the liability
associated with any such spills or releases.

There is a risk of encountering historical contamination in the project area,
including, but not limited to, the Boeing Plant 2 RCRA CA, which is being
conducted under USEPA and WADOE oversight and the LDW Superfund
Site. In fact, all of the proposed alternatives would impact the LDW Superfund
Site.

King County should anticipate the need to address requests to review and
comment on design and construction proposals and permit applications from
USEPA, WADOE, Boeing, and other third parties, particularly when proposed
projects activities may impact property rights, ongoing corrective action, or
other cleanup activities. Managing and coordinating agency responses to, as
well as private sector reviews of, draft and final plans for the selected bridge
alternative designs and associated environmental concerns could be time
consuming and may take six months to one year to complete.

Final Preliminary Site Investigation Report for the South Park Bridge Project 57
July 2004



8.3

Construction Impacts

Estimated costs for construction activities based on the two possible
construction support designs using 24-inch steel pipe piles or concrete drilled
shafts are provided below. Parsons Brinckerhoff provided WCI with the
excavation volumes for these activities. This estimate assumes that all
excavated material generated during construction from the first 12 feet bgs
and/or water mud line interface would be disposed off-site. See Tables 10 and
11 for the details and variables used to calculate costs estimates for
construction of the 24-inch steel pipe piles and concrete drilled shafts. See
Table 12 for a summary of the estimated costs for handling contaminated
excavation material for the proposed bridge alternatives. Note that these
estimates include design, construction, and management of the excavation
stockpile area. A summary of the assumptions and the variables used to
generate the cost estimates for these costs.

The estimates are based on two potential construction methods: 1) the concrete
drilled-shaft method; and 2) the 24-inch steel pipe pile method. PB provided
WCI with estimated volumes of excavation material to be generated by each of
the two construction methods. Laboratory analysis results for soil and sediment
obtained by WCI during the South Park Bridge PSI were applied to the
provided volumes of excavation material to estimate the volumes and tons of
contaminated materials that may be encountered during construction
excavation of the support structures for the South Park Bridge alternatives.
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Cofferdam + Footing Excavation

Table 10. Soil Excavation Estimate: 24-Inch Steel Pipe Piles

Excavation | 60 Percent of Total Estimated Tons of | Tons of Material to be Total Tons of Estimated Cost of Estimated Cost for Disposal Costs | Disposal Costs
: Saturated Added (50%) to . . L Contractor to Blend
. Volume, Excavation (upper . - Contaminated Material to Stabilize . . to a CLASS C to a CLASS B
. Total Excavation Contaminated Stabilize Saturated . Contaminated Material . .
Alternative 0-20 feet 12 feet) Under Mud . . : Material to be Saturated ) e Landfill Landfill
Volume : Material to be Contaminated Material . : with Stabilization . L

Under Mud |Line Assumed to be Transported for | Contaminated Soil or A ($45/ton tipping | ($85/ton tipping

Line Contaminated Generated (1.5 to be Transported to Disposal Sediment ($12/ton) Material in Storage Area - -

tons/CY) Landfill for Disposal P ($7.5/ton)
(CF) (CY) (CY) (CY) (Tons) (Tons) (Tons) (Dollars) (Dollars) (Dollars) (Dollars)

Rehabilitation Bascule 299000 11074 9630 5778 7684 3842 11527 $ 46,107 | $ 28,817 | $ 518,700 | $ 979,767
Steel Approach 21504 796 796 478 636 318 953 $ 3,813 | $ 2,383 | $ 42,900 | $ 81,034
Conc. Approach 32256 1195 1195 717 953 477 1430 $ 5720 | $ 3,575 | $ 64,351 | $ 121,551
Abutment 10752 398 398 239 318 159 477 $ 1,907 | $ 1,192 [ $ 21,450 | $ 40,517
High-Level Bents 109056 4039 4039 2423 3223 1612 4835 $ 19,339 | $ 12,087 | $ 217,567 | $ 410,959
Abutment 13632 505 505 303 403 201 604 $ 2,417 | $ 1511 $ 27,196 | $ 51,370
Mid-Level Bents 81792 3029 3029 1818 2417 1209 3626 $ 14,504 | $ 9,065 | $ 163,175 | $ 308,220
Abutment 13632 505 505 303 403 201 604 $ 2,417 | $ 1511 | $ 27,196 | $ 51,370
Bascule Bascule 313950 11628 10111 6067 8069 4034 12103 $ 48,412 | $ 30,258 | $ 544,635 | $ 1,028,755
Approach 13632 505 505 303 403 201 604 $ 24171 $ 1511 (% 27,196 | $ 51,370
Abutment 13632 505 505 303 403 201 604 $ 2,417 | $ 3,324 | $ 27,196 | $ 51,370

Cofferdam + Footing Excavation (continued)

Alternative

Estimated

Transportation
Costs to Move

Contaminated
Material to

Landfill ($11/ton)

Estimated Costs for
Confirmation Sampling
and Laboratory Analysis

for Contaminated
Materials
to be Disposed (bybridge
alternative - 1 sample at
$250/every 25 tons of

Estimated Labor Costs
for Permitting,
Manifesting, and
Managing Contaminated
Excavation Material,
Contaminated Storage
and Staging Area (by
bridge alternative - 8

Estimated Costs for
Permitting, Construction,
and Operation of a
Contaminated Material
Storage and Staging Area
for Six Months
(by bridge alternative -
two 20K sq.ft. staging

Estimated Costs to Handle,
Transport, and Dispose of
Solid Contaminated
Materials Generated During
Cofferdam and Casing
Excavation Activities
(by bridge alternative -

Total Estimated Cost for
Handling and Disposing of
Contaminated Solid
Materials for All Bridge
Alternatives Using the
24inch Steel Pipe Piles
Design Option (Class C

Estimated Costs to Handle,
Transport, and Dispose of
Solid Contaminated
Materials Generated During
Cofferdam and Casing
Excavation Activities
(by bridge alternative -

Total Estimated Cost for
Handling and Disposing
of Contaminated Solid
Materials for All Bridge
Alternatives Using the 24-
inch Steel Pipe Piles
Design Option (CLASS B

material to be disposed) months @ $75/hour) areas @ $3.75/sq.ft.) CRAES SIS EHCHED LA SIS SIS
(Dollars) (Dollars) (Dollars) (Dollars) (Dollars) (Dollars) (Dollars) (Dollars)
Rehabilitation Bascule $ 126,793 | $ 115,267 | $ 96,000 | $ 150,000 | $ 1,081,683 $ 1,542,750
Steel Approach | $ 10,487 $ 59,584 $ 97,718
Conc. Approach | $ 15,730 $ 89,376 $ 146,577
Abutment | $ 5,243 $ 29,792 | & 1,260,435 [ $ 48,859 | $ 1,835,903
High-Level Bents $ 53,183 | $ 48,348 | $ 96,000 | $ 150,000 | $ 596,524 $ 789,917
Abutment | $ 6,648 $ 37,772 |1 $ 634,296 | $ 61,946 | $ 851,863
Mid-Level Bents $ 39,887 | $ 36,261 | $ 96,000 | $ 150,000 | $ 508,893 $ 653,938
Abutment | $ 6,648 $ 37,772 | $ 546,665 | $ 61,946 | $ 715,884
Bascule Bascule $ 133,133 | $ 121,030 | $ 96,000 | $ 150,000 | $ 1,123,468 $ 1,607,588
Approach | $ 6,648 $ 37,772 $ 61,946
Abutment | $ 6,648 $ 39,585 | $ 1,200,825 | $ 63,759 | $ 1,733,293
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Table 11. Soil Excavation Estimate: Concrete Drilled Shafts

Shaft Excavation

: 60 Percent of Total Estimated Tons of Tons of Material to be Total Tons of : Estimated Cost for
Shaft Excavation . Saturated . : Estimated Cost of : :
Volume Excavation (Upper Contaminated added (50%) to Stabilize Contaminated Material to Stabilize Contractor to Blend Disposal Costs to a | Disposal Costs to a
Alternative ' 12 feet) under Mud . . Saturated Contaminated Material to be : Contaminated Material with | CLASS C Landfill CLASS B Landfill
0-20 feet Under |~ Material Estimated to . Saturated Material e N . o
. Line Assumed to be Material to be Transported Transported for Stabilization Material in ($45/ton tipping fees) | ($85/ton tipping fees)
Mud Line . be Generated (1.5 : : : ($12/ton)
Contaminated to Landfill for Disposal Disposal Storage Area ($7.5/ton)
tons/CY)
(CY) (CY) (Tons) (Tons) (Tons) (Dollars) (Dollars) (Dollars) (Dollars)
Rehabilitation Bascule 1164 698 929 464 1393 $ 55711 $ 3,482 | $ 62,675 | $ 118,386
Steel Approach 465 279 371 186 557 $ 2,228 | $ 1,393 ] $ 25,070 | $ 47,354
Concrete Approach 1047 628 836 418 1253 $ 5014 | $ 3,134 1% 56,407 | $ 106,547
Abutment 349 209 279 139 418 $ 1671 $ 1,0451] $ 18,802 | $ 35,516
High Level Bents 2094 1257 1671 836 2507 $ 10,028 | $ 6,267 | $ 112,815] $ 213,094
Abutment 349 209 279 139 418 $ 1671 ] $ 1,0451] $ 18,802 | $ 35,516
Mid Level Bents 1338 803 1068 534 1602 $ 6,407 | $ 4,004 | $ 72,076 | $ 136,144
Abutment 349 209 279 139 418 $ 1671 $ 1,045 $ 18,802 | $ 35,516
Bascule Bascule 1396 838 1114 557 1671 $ 6,685 | $ 4,178 | $ 75,210 | $ 142,063
Approach 349 209 279 139 418 $ 1671 $ 1,045 ] $ 18,802 | $ 35,516
Abutment 349 209 279 139 418 $ 1671 $ 2298 | $ 18,802 | $ 35,516
Shaft Excavation (continued)
Est.lmatefd Costs fqr Estimated Labor Costs . Estimated Costs to .
: Confirmation Sampling L Estimated Costs for : Estimated Costs to Handle, :
Estimated for Permitting, o : Handle, Transport, and | Total Estimated Cost for ; Total Estimated Cost for
: and Laboratory : : Permitting, Constructing, and : ; . : Transport, and Dispose of . ;
Transportation . Manifesting, and : : Dispose of Solid Handling and Disposal : : Handling and Disposal of
Analysis for . ; Operation of a Contaminated : : ; : Solid Contaminated . ;
Costs to Move . . Managing Contaminated . . Contaminated Materials of Contaminated Solid . . Contaminated Solid
. ; Contaminated Materials . : Material Storage and Staging . : . Materials Generated During . :
Alternative Contaminated ; Excavation Material, . Generated During Materials for all Bridge : Materials for All Bridge
. Disposed . Area for Six Months X . . Cofferdam and Casing . .
Material to . . Contaminated Storage, . . Cofferdam and Casing Alternatives Using the . . Alternatives Using the
: (by bridge alternative - 1 . (by bridge alternative - two : o : Excavation Activities :
Landfill and Staging Area : Excavation Activities Shaft Excavation . . Shaft Excavation (CLASS
sample at $250/every 25 : . 20K sq.ft. staging areas @ . . : (by bridge alternative - .
($11/Ton) : (by bridge alternative - 8 (by bridge alternative - (CLASS C material) . B material)
tons of material to be $3.75/sq.ft.) . CLASS B material)
. months @ $75/hour) CLASS C material)
disposed)
(Dollars) (Dollars) (Dollars) (Dollars) (Dollars) (Dollars) (Dollars) (Dollars)
Rehabilitation Bascule $ 15,320 | $ 13,928 | $ 96,000 | $ 150,000 | $ 346,976 $ 402,687
Steel Approach $ 6,128 $ 34,819 $ 57,104
Concrete Approach $ 13,788 $ 78,343 $ 128,483
Abutment $ 4,596 $ 26,114 | $ 486,253 | $ 42,828 | $ 631,102
High-Level Bents $ 27577 | $ 25,070 [ $ 96,000 | $ 150,000 | $ 427,757 $ 528,036
Abutment $ 4,596 $ 26,114 | $ 453,871 | $ 42,828 | $ 570,864
Mid-Level Bents $ 17,619 | $ 16,017 [ $ 96,000 | $ 150,000 | $ 362,122 $ 426,190
Abutment $ 4,596 $ 26,114 | $ 388,237 | $ 42,828 | $ 469,018
Bascule Bascule $ 18,385 | $ 16,713 [ $ 96,000 | $ 150,000 | $ 367,171 $ 434,024
Approach $ 4,596 $ 26,114 $ 42,828
Abutment $ 4,596 $ 27,368 | $ 420,654 | $ 44,081 | $ 520,933
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Table 12. Summary of Estimated Costs for Handling Contaminated Excavation
Materials by Bridge Alternative and Support Design

Estimated costs for handling Estimated costs for handling
Bridge Alternative contaminated soil and contaminated soil and
sediment using the 24-inch sediment using the concrete
steel pipe piles construction drilled-shaft construction
method method
Rehabilitation $1,835,000 $631,000
High-Level Fixed-Span $851,900 $570,000
Mid-Level Fixed-Span $715,000 $469,000
New Bascule $1,733,000 $520,000
8.4 Worker Safety

In several areas within the footprint of the five bridge alternatives, construction
workers would be required to wear protective clothing and follow a health and
safety plan. A project specific health and safety plan should be drafted that
applies to any additional environmental and/or geotechnical subsurface soil,
groundwater, and sediment investigation.

Based on information obtained in the Hazardous Materials Technical Report
(Wilbur 2004) and the finding of the PSI, the following chemical contaminates
have been identified in the project area or may be present in the project area:
PCBs, TCE, toluene, metals, and hydrocarbon fuels. The health and safety plan
would need to comply with the procedures and requirements described in 29
CFR 1910.120b 1-4, the Washington General Occupational Health and Safety
Standards in WAC 296-62 Part P for a site-specific Safety and Health Plan,
and WAC 296-155.

Exclusion zones should be set up to prevent untrained personnel from entering
these areas and would be accessed by 40-hour trained HAZWOPER personnel
only. All work activities conducted with the exclusion zone would be defined
by yellow cautionary boundary. Areas outside the exclusion zone would be
safe for the general public. Because the project area is relatively small in size
compared to the area surrounding the project area that has been primarily
industrial with a long history of contamination, workers in all areas within the
construction zone should follow the precautions set forth in the health and
safety plan. Workers within exclusion zones should also be monitored for
PCB’s should these materials be identified in sample excavated material.

Considering known contamination risks, excavation activities during project
construction and/or additional investigation should be conducted under the
Washington General Occupational Health and Safety Standards (WAC 296-62)
Level D protection, and upgraded to Level C protection, if airborne action
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8.5

levels are exceeded. AIll personnel should wear the following personal
protective equipment (Level D), during drilling and sampling activities.

e Neoprene safety boots with a steel toe/shank

e Hard hat

e Tyvek coveralls

e Gloves (undergloves vinyl, outergloves nitrile)
e Safety glass (during drilling activities)

e Hearing protection

e Half-face respirator, cartridge-type organic vapor (available, if upgraded to
Level C protection)

Monitoring

Excavation areas shall be monitored periodically using an organic vapor
monitor (OVM) in the breathing zone. If any OVM readings are above
monitoring limits for a sustained period of 10 to 15 seconds, background
Drager tube readings should be collected for all chemicals of concern. See
Table 13 for action levels for upgrading to Level C protection for chemical
compounds of concern. If the Drager Tube measurements exceed 10 percent of
the lower explosive limit (LEL), all workers should leave the area until safe
levels are maintained. Additional measures and protection may be required.
The exclusion zone would be established to prevent the public from entering
unsafe areas.

If the Drager tube measurements do not exceed action levels and OVM
readings continuously exceed 50 ppm, purifying respirators should be worn
until measured vapors in the workspace are measured to be below the 50-ppm
limit.

Table 13. Chemical Compounds of Concern: Action Levels

Chemical Compounds of Concern Action Level
TCE >12.5 ppm
Carbon Tetrachloride >1.0 ppm

Volatile Carbons > 0.5 ppm

Benzene > .05 ppm

Note that in the areas where the potential for chemical exposure exists, the wet
nature of the soil and sediment is limited to skin contact for the most part.
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9.0

Necessity of Further Assessments of Remediation

WCI recommends that a PSI study be completed for any property purchase
and/or other land acquisitions planned in support of this project. Due-diligence
investigations for properties being purchased for a highway construction
project are required under WSDOT environmental procedures. It is
recommended that these properties be investigated for environmental
contamination following selection of a preferred alternative, publication of the
Final EIS, issuance of the EIS Record of Decision, and completion of preliminary
engineering. This additional analysis would be to a PSI level of evaluation.
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10.0

10.1

10.2

10.3

Regulatory Requirements

Federal, state, and local regulation of hazardous materials may affect the
construction project. Regulatory requirements most likely to affect the project
are briefly discussed below.

Comprehensive Environmental Response Compensation
and Liability Act (CERCLA or Superfund) Regulations
(Title 40 CFR, Part 300)

The Comprehensive Environmental Response, Compensation, and Liability
Act of 1980 (CERCLA) as amended, 42 U.S.C. 9601 et seq., and the Clean
Water Act (CWA), 33 U.S.C. 1251-1376 provide that natural resource trustees
may assess damages to natural resources resulting from a discharge of oil or a
release of a hazardous substance covered under CERCLA. The Superfund
Amendments and Reauthorization Act (SARA) of 1986 establishes a
comprehensive framework to identify, investigate, and clean up releases of
hazardous substances released to the environment. CERCLA, commonly
referred to as Superfund, tracks hazardous waste sites that are inactive and/or
abandoned. The sites are tracked from initial discovery to listing on the
National Priorities List (NPL). NPL sites are Superfund sites that are
determined to be a priority for cleanup and remediation by EPA.

Model Toxics Control Act (MTCA) Regulations (WAC
173-340)

MTCA applies to any site identified with environmental contamination that
may pose a threat to human health and/or the environment. MTCA establishes
acceptable cleanup limits for contaminated media. Any necessary cleanup
associated with the proposed South Park Bridge Project would likely be
accomplished during construction as an independent action by WSDOT, with
technical review by the WADOE on an as-needed basis. WAC 173-340-450
sets forth the requirements for addressing releases that may pose a threat to
human health or the environment from underground storage tanks. An
overview of the cleanup standards is detailed in WAC 173-340-700. Soil,
groundwater, and sediment cleanup standards are listed in WAC 173-340-740,
WAC 173-340-730, and WAC 173-340-760, respectively.

Washington Sediment Management Standards
(WAC 173-204-310 through -520; WAC 173-340-760)

The Sediment Management Standards apply to any in-water and/or near-shore
activities that will disturb sediment materials. The Water Pollution Control
Act, RCW 90.48, provides WADOE with the ability to regulate and manage
existing and proposed discharges to control sediment quality. Like the MTCA,
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RCW 70.105D enables WADOE to address necessary environmental cleanups.
The Sediment Management Standards were established to set uniform
standards for managing the sites and activities affecting sediments, such as in-
water activities and environmental cleanups. Sediment standards are
established to be protective of biological risk and human health factors.

10.4 Dangerous Waste Regulations (WAC 173-303)

Compliance with waste designation procedures and disposal requirements will
most likely affect project construction. Any contaminated materials generated
during construction, including soil, water, and debris, will need to be properly
designated prior to disposal. In addition, wastes generated by the contractor
during construction will require proper designation prior to disposal. WAC
173-303-070 through 173-303-110 include specific regulations that identify
dangerous waste characteristics and criteria. The requirements for generators
of dangerous waste are included in WAC 173-303-170 through WAC 173-303-
230. A transporter of dangerous waste must comply with the procedures listed
in WAC 173-303-240 through 173-303-250.

WAC 173-303-145 lists the reporting requirements for spills and discharges
into the environment. This section of the WAC applies “when any dangerous
waste or hazardous substance is intentionally or accidentally spilled or
discharged into the environment such that human health or the environment is
threatened, regardless of the quantity of dangerous waste or hazardous
substance.” The regulations also establish required procedures for notification
and mitigation, should a spill occur.

10.5 Solid (Non-Dangerous) Waste Disposal (RCW 70.95,
WAC 173-304)

The Washington State Solid Waste Management Act (RCW 70.95) states the
primary responsibility for managing solid waste is assigned to local
government. The state, however, is responsible for assuring the establishment
of effective local programs throughout the state.

Local jurisdiction health departments regulate the handling and disposal of
solid waste. Identifying the appropriate waste disposal facility is most likely
the portion of local solid waste regulation that could affect the project. Local
health departments determine whether a waste material is acceptable at one or
more of the public or private solid waste facilities in the county. In some cases,
testing may be required prior to disposal. Even waste that is shipped to a
disposal facility or soil treatment facilities located outside of the county fall
under the jurisdiction of local health departments.

WAC 173-304 lists the Minimum Functional Standards for Solid Waste
Handling. WAC 173-304-200 designates the on-site containerized storage,
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10.6

10.7

10.8

collection, and transportation standards for solid waste. The regulations apply
to all persons storing containerized solid waste generated on-site. Revisions are
anticipated for WAC 173-304 and the final revised rules should be reviewed
prior to the commencement of construction. The updated solid waste rule is
likely to include new provisions for demolition and inert waste streams.

Hazardous Waste Operations and Treatment, Storage,
and Disposal Facilities (WAC 296-62 Part P, RCW 49-17)

WAC 296-62 Part P, includes all of the required procedures for work involving
hazardous materials. Due to the possible risks indicated above for specific
sites, there are sections of WAC 296-62 that are important to prevent workers
from being exposed to contamination during project construction.

WAC 296-62, Part P, also details requirements for handling drums and
containers. Unlabeled drums and containers are assumed to contain hazardous
waste and must be handled accordingly until the contents are positively
identified and labeled. Drums and containers that cannot be moved without
rupture, leakage, or spillage must be emptied into a sound container. Personal
protective equipment selection protocol is outlined in WAC 296-62-30605.
The training requirements for site personnel are included within multiple
sections of Part P, depending upon the designation of the contamination
encountered.

General Occupational Health Standards—Asbestos
(WAC 296-62 Part I-1)

WAC 296-62 requires that prior to commencement of construction work, the
property owner must conduct a good faith inspection to determine whether
materials to be worked on or removed contain asbestos. An accredited
inspector must conduct a good faith inspection. WAC 296-62, Part I-1,
requires that an employer shall ensure that no employee is exposed to an
airborne concentration of asbestos in excess of 0.1 fiber per cubic centimeter
(f/cc) of air during an eight-hour time-weighted average. Besides the
permissible exposure limit, the regulation also requires appropriate respiratory
protection as well as exposure assessment and monitoring.

Safety Standards for Construction Work—Lead (WAC
296-155)

WAC 296-166 states that workers may not be exposed to lead at
concentrations greater than 50 micrograms per cubic meter (ug/m®) averaged
over an eight-hour period. It also outlines the personal protective equipment
that shall be given to employees and identifies the medical surveillance
procedures that should be implemented for exposed personnel.
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10.9 Water Quality Standards for Surface Waters (WAC
173-201A)

The state regulates discharges into surface water. WAC 173-201A-040 is the
section of the Water Quality Standards that specifically deals with toxic
substances within surface waters of the state. The regulations mandate that
toxic substances, above natural background levels, shall not be introduced into
waters of the state if: 1) the substance will singularly or cumulatively adversely
affect characteristic water uses; 2) cause acute or chronic toxicity to the most
sensitive biota dependent on the water; or 3) adversely affect public health.
The WADOE shall employ or require chemical toxicity testing and biological
assessments as appropriate to determine compliance with the above-mentioned
requirements. WAC 173-201A-160 lists the primary means to control
municipal, commercial, and industrial waste discharges through the issuance of
waste disposal permits. See the Water Resources Technical Report (Parametrix
2004) for additional discussion.

10.10 Wastewater Discharges to Ground (WAC 173-216).

The State regulates discharges to groundwater. However, the State Water
Discharge Permit program includes a variety of exemptions, most of which
relate to discharges permitted under a National Pollution Discharge
Elimination System (NPDES) permit or otherwise authorized by a publicly
owned treatment works (POTW) with an authorized pretreatment program.
This regulation may apply to stormwater detention vaults planned on the
project if the water contains unacceptable concentrations of polluting
materials. See the Water Resources Technical Report (Parametrix 2004) for
additional discussion.

10.11 Stormwater Permit for Construction Activities and Other
Water-Related Permits

Washington regulates discharge to stormwater from construction projects
under a general permit. The filing of a Notice of Intent, a stormwater pollution
prevention plan (SWPPP) and best management procedures will be required
for project construction activities. Other stormwater and/or in-water permits
include: 1) Hydraulic Project Approval; and 2) permits for work in navigable
waters issued by the U.S. Army Corps of Engineers. See the Water Resources
Technical Report (Parametrix 2004) for additional discussion.

10.12 National Emission Standards for Hazardous Air
Pollutants (NESHAP) (CFR Title 40, Volume 5, Parts 61 to
71)
The Environmental Protection Agency’s rules concerning the removal and

disposal of asbestos-containing materials (ACM) were issued under NESHAP.
NESHAP requires a thorough inspection for friable and nonfriable ACM
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10.13

10.14

10.15

within a structure prior to demolition activities. The Asbestos Hazard
Emergency Response Act (AHERA) requires that an accredited inspector
conduct all inspections. The NESHAP regulation also includes specific
notification, work practice, packaging, labeling, and disposal requirements.

The Puget Sound Clean Air Agency (PSCAA) requires a Notice of Intent to be
submitted prior to beginning any work on an asbestos demolition. The only
exception is for asbestos projects involving less than 48 square feet and the
removal of nonfriable asbestos containing roofing material. An AHERA
building inspector or other competent person must make the determination if
materials are nonfriable. There is a notification waiting period and fee required
prior to planning any abatement work. Asbestos removed from buildings prior
to demolition must be disposed in a landfill permitted to receive ACM.

Puget Sound Clean Air Agency Regulations I-llI

Air quality regulation is also managed by the PSCAA. The regulations adopted
by PSCAA control the emissions of air contaminants. The PSCAA regulations
carry out the requirements of the Washington Clean Air Act and the federal
Clean Air Act. Of particular concern are the requirements to control fugitive
emissions from construction sites.

Underground Storage Tank Statute and Regulations
(RCW 90-76, WAC 173-360)

This regulation addresses the serious threat posed to human health and the
environment by leaking underground storage tank systems containing
petroleum and other regulated substances. The regulations describe the
enforcement, notification, and reporting requirements for underground storage
tanks. The regulation also details performance standards, as well as operating
and closure requirements.

Underground Utilities (RCW 19.122)

There are multiple operating utilities within the project areas, but RCW 19.122
states that an excavator shall provide notice of the scheduled commencement
of excavation to all owners of underground facilities through a one-number
locator service. The RCW also states that all owners of underground facilities
within a one-number locator service shall subscribe to the service. Notice
needs to be communicated to the locator service no less than two days and no
more than ten days prior to the commencement of excavation activities.

If the excavator discovers utilities that were not identified or damages a utility,
the excavator must stop work and notify the locator service and the owner of
the utility service, if possible. If the damage causes an emergency situation, the
excavator must alert the appropriate public health agencies and take all steps
necessary to ensure public safety.
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A failure to notify the locator service of damage to a hazardous liquid or gas
pipeline is subject to a civil penalty. Any excavator who willfully or
maliciously damages a field-marked underground facility is liable for triple the
costs incurred in repairing or relocating the facility.

Endangered Species Act (ESA)

The federal Endangered Species Act (ESA) regulates a wide range of activities
affecting plants and animals designated as “endangered” or “threatened”. The
ESA states that it is unlawful to “take” any animal listed as an endangered
species. The ESA defines “endangered” as an animal or plant that is in danger
of becoming extinct. A “take” under ESA is broadly defined to include
“harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect,” or an
attempt to engage in such conduct. Endangered species within the Duwamish
Waterway include Chinook salmon, bull trout, and bald eagles. King County
must consider whether it will be necessary to obtain permission for “accidental
takes” that could occur as a result of construction or operation activities
associated with the proposed project.
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Limitations
The technical limitations and exceptions for this PSI study are as follow:

1)

2)

3)

4)

Distances between environmental borings combined with the laboratory
analysis results for regulated compounds did not allow for computer-
generated contour maps for plan views or cross-section views. Soil
samples from each environmental boring contained a different set of
reported compounds than did the nearest boring location. Least square
contouring programs require more similar data sets between boring
locations in order to generate meaningful concentration plots for
individual contaminants and/or families of contaminant compounds.

Because access agreements were not obtained for properties located on the
south shore and upland areas of the Duwamish Waterway, a large portion
of the footprint of the five bridge alternatives was not investigated during
this PSI study. These properties are of interest based on the Draft
Hazardous Materials Technical Report (Wilbur 2002), which found that
several properties are suspected of being contaminated. One property is a
boat repair yard and the other is an auto repair business. It is
recommended that these properties be further investigated for
environmental contamination. This additional analysis would be to a PSI
level of evaluation.

Two borings were drilled within the sediment of the LDW Superfund Site
during this PSI study. The two borings were located very near the
anticipated future in-water pier locations. Analytical data from samples
collected within the two borings provide insight to the potential
compounds and concentrations that may be encountered during in-water
excavation. Considering the volume of excavated materials that could be
generated from the sediments in the LDW to construct the South Park
Bridge, additional sampling during excavation would be required to
characterize the constituents of the soil, groundwater, and sediment
transported off-site for disposal.

No samples were taken at the site of the existing bridge location. This
location is within the LDW Superfund Site. If the Rehabilitation
Alternative is selected, environmental sampling would be necessary to
determine the presence and type of contamination at the site.
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The professional limitations for this PSI are as follows:

1)

2)

3)

4)

5)

W(CI prepared this report for the exclusive use of Parsons Brinckerhoff
and King County, as part of technical studies supporting the potential
rehabilitation or replacement of the South Park Bridge. Use of or reliance
on this information by any other party without the express written
permission granted by WCI, Parsons Brinckerhoff, or King County is not
authorized and is completely at the risk of the user.

W(CI does not claim responsibility for any incorrect information that may
have been supplied by agencies, organizations, or individuals that may be
included in the findings or recommendations of this report.

WCI claims no responsibility for any environmental issues, the detection
of which would require examinations beyond the scope of this PSI.
Although this study has attempted to identify recognized environmental
conditions associated with the properties discussed, potential sources of
environmental concern may have been undetected as a result of the
limitations of this study, the inaccuracy of government records, or the
presence of undetected or unreported environmental accidents.

No PSI can wholly eliminate uncertainty regarding the potential for
recognized environmental conditions in connection with any property or
properties. This PSI was intended to reduce, but not eliminate, uncertainty
regarding the environmental condition of the subject properties. This
assessment is not exhaustive and was limited by the time available and the
costs authorized to be expended by Parsons Brinckerhoff and King County
in completing this assignment. Additional investigation including more
soil, groundwater and sediment testing at the exact location of the footings
for the selected bridge alternative could provide additional insight into the
present environmental condition and is recommended.

The analysis, conclusions, and recommendations contained in this report
are based on current site conditions. WCI assumes that the exploratory
borings and samples collected are representative of the subsurface
conditions throughout the site (i.e., subsurface conditions everywhere are
not significantly different from those detected by the explorations and
subsequent laboratory analysis work). If conditions different from those
described in this report are observed or appear to be present during
construction, WCI should be advised at once so that WCI can review these
conditions and reconsider its recommendations, where necessary. If
conditions have changed due to natural causes or construction operations
at or near the site, it is recommended that this report be reviewed to
determine the applicability of the conclusions and recommendations
considering the changed conditions and time lapse.
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6) Within the limitations of the scope, schedule, and budget, the analysis,
conclusions and recommendations presented in this report were prepared
in accordance with generally accepted professional environmental
principals and practices in this area at the time it was prepared. WCI
makes no other warranty, either expressed or implied.
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Appendix A: Soil Boring Logs
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1.0 Introduction

The King County Department of Transportation is conducting an Environmental Impact
Statement (EIS) for the rehabilitation or replacement of the South Park Bridge across the
Duwamish Waterway at 16"/14™ Avenues South. All federally funded transportation
projects conducted in Washington State are subject to the Washington State Department
of Transportation (WSDOT) Environmental Procedures Manual M31-11 procedures to
collect environmental and geotechnical data. As part of the EIS and WSDOT M31-11
processes, costs associated with environmental impacts and engineering design options
are required in order to develop preliminary engineering and evaluate the potential
impacts of alternatives in the South Park Bridge EIS. This Work Plan (WP) focuses on
the tasks designed to obtain the environmental and geotechnical data required to more
fully develop and evaluate the preliminary design alternatives for the South Park Bridge
EIS. Figure 1 (Project Area Locations) details the area of investigation.

1.1 Project Strategy

The first task involves the collection of environmental data requirements detailed in the
WSDOT M31-11 Environmental Procedures Manual guidelines for a Preliminary Site
Investigation. A Preliminary Site Investigation follows the procedures set forth in the
American Society for Testing and Materials (ASTM) Standard E 1903-97 or a Phase 1l
Environmental Site Assessment (ESA). The second task involves the collection of
geotechnical data requirements detailed in the WSDOT M31-11 procedures, referring to
procedures set forth in WSDOT Design Manual M22-02 and other applicable engineering
standards for conducting geotechnical explorations and soil investigations.

1.2 Project Tasks and Schedules

Three separate project tasks will be conducted jointly to characterize the subsurface soil,
groundwater, and sediment within the general footprint for the five bridge design
alternatives. Each phase will have a hazardous material delineation component (namely
the Preliminary Site Investigation) and an engineering geotechnical component, for
collection of the required data to assess any subsurface contamination and address
preliminary design and/or engineering criteria. The Preliminary Site Investigation
component of each task will collect data to address location-specific contamination in the
soil, groundwater, and sediments, and to develop more reliable construction cost
estimates. The geotechnical component of each task will collect data for the proposed
design and/or engineering requirements for the bridge alternatives.

The three project tasks include:
e Task 1 Preliminary Site Investigation and geotechnical investigation of soil
e Task 2 Preliminary Site Investigation of the groundwater and aquifer yield test
e Task 3 Preliminary Site Investigation and geotechnical investigation of the sediment
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1.2.2 Task 1: Preliminary Site Investigation
and Geotechnical Investigation of Soil

Task 1 includes investigations and evaluations of soil in the upland areas of both shores of
the Duwamish Waterway within the footprint of the five bridge alternatives. Six hollow-
stem auger (HSA) borings will be advanced under the Preliminary Site Investigation
portion of Task 1. The HSA boring will be advanced to a depth of 15 ft. below the water
table which is approximately 25 feet below ground surface (bgs). All HSA borings will be
completed as monitoring wells. Soil samples will be collected at 2.5-ft. intervals for
description and laboratory analysis. Six mud rotary borings will be advanced for the
geotechnical portion of Task 1. The mud rotary borings will be advanced to an average
depth of approximately 110 feet bgs to collect geotechnical and Preliminary Site
Investigation samples. Geotechnical samples will be collected at 2.5-ft. intervals for the
first 20 ft. bgs and at 5-ft. intervals thereafter. Preliminary Site Investigation soil samples
will be collected at 50, 75, and 110-ft. depths bgs from the mud-rotary borings. Seismic
instrumentation will be placed in two of the mud-rotary borings located next to the
Duwamish Waterway. Sondex rings, for settlement measurements, will be installed in a
third mud rotary boring. A total of three HSA and three-mud rotary borings will be
advanced within the northern and southern upland shoreline areas along the Duwamish
Waterway under Task 1. Preliminary Site Investigation soil samples collected will be
analyzed for the following perimeters: Pesticides/PCB, Volatile Organic Compounds
(VOC), Semi-Volatile, Poly Aromatic Hydrocarbons (PAH), Priority Pollutant Metals, and
Total Petroleum Hydrocarbon (TPH).

1.2.3 Task 2: Preliminary Site Investigation
of Groundwater and Aquifer Yield Test

Under Task 2, groundwater samples will be collected from each of the HSA borings
completed at monitoring wells as part of the Task 1 Preliminary Site Investigation.
Groundwater samples will be collected upon completion of the well development. Aquifer
yield tests will be conducted on one of the completed monitoring wells located on each side
of the waterway. Aquifer yield tests will provide information on aquifer draw down versus
pumping discharge rates. These data will be used to determine required dewatering
requirements for each of the bridge design alternatives. Time-sequence sampling of the
groundwater will be conducted during the 24-hour aquifer yield testing events. Analytical
results from the time-sequence groundwater sampling will be used to determine disposal
options and associated costs for the alternative bridge designs. Preliminary Site
Investigation groundwater samples collected will be analyzed for the following perimeters:
Pesticides/PCB, VOC, Semi-Volatile, PAH, Priority Pollutant Metals, and TPH.

1.2.4 Task 3: Preliminary Site Investigation

and Geotechnical Investigation of the Sediment
Task 3 includes the investigation and evaluation of sediments and soils in the Duwamish
Waterway near the proposed supports for the alternative bridge designs. A barge-
mounted mud-rotary rig will be used to collect sediment and geotechnical samples. Two
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mud-rotary borings will be advanced to an average depth of approximately 110 ft. below
the channel bottom to the south and north of the main ship channel in the Duwamish
Waterway. Geotechnical samples will be collected at 2.5-ft. intervals for the first 20 ft.
bgs and at 5-ft. intervals thereafter. The Preliminary Site Investigation sediment samples
will be collected at 2.5-ft. intervals from the uppermost 10 ft. of the sediment surface.
Additional Preliminary Site Investigation sediment samples will be collected from 50, 75,
and 110 ft. below the mudline. Preliminary Site Investigation sediment samples collected
will be analyzed for the following perimeters: Pesticides/PCB, VOC, Semi-Volatile,
PAH, Priority Pollutant Metals, and TPH.

1.3 Primary Project Deliverables

Based on the requirements set forth in WSDOT Environmental Procedures Manual
M31-11, data collected is to be used to determine the following information:

e Determine the presence of location-specific contamination and/or hazardous
materials within the soil, groundwater, and sediment within the footprint of the
South Park Bridge Project design alternatives;

e Characterize contamination in the soil, groundwater, and sediment within the
project area;

e Determine the effect of environmental impacts to the schedule and the associated
cost for each of the five bridge alternatives;

e Characterize soil, groundwater, and sediment to be excavated for waste disposal;

e Document the disposal options and cost estimates for handling impacted soil,
groundwater, and sediment for the bridge design alternatives;

e Document cost estimates for providing worker safety for the bridge design
alternatives;

e Establish the lithology and geotechnical properties of the material in the
subsurface within the footprint of the bridge alternative designs; and

e Develop geotechnical engineering recommendations for preliminary design of the
bridge alternatives.

1.4 Work Plan Organization
The Work Plan (WP) is organized into six sections and a set of Appendices:

e Section 1: Project Strategy. This section describes the purpose and the objectives
of the WP and the supporting documents.

e Section 2: Areas to be Investigated. This section describes the current knowledge
of the project area based on the results of the Baseline Site Investigation (BSI).
Included is a summary of the areas, past activities, current uses, and descriptions
of the areas of geologic and hydrologic interest.

Wilbur Consulting Inc. Preliminary Site Investigation for
South Park Bridge Final Work Plan Waste Characterization and Geotechnical Data
8/30/2004



e Section 3: Project Management. This section describes the project organization
and responsibilities of key personnel, communication and reporting requirements,
project schedule, and project deliverables.

e Section 4: Fieldwork Activities. This section describes the objectives of the
Preliminary Site Investigation and geotechnical soil, groundwater, and sediment
investigations to be conducted.

e Section 5: Sampling and Analysis Plan. This section specifies the methods to be
used in conducting the field investigation for soil, groundwater, and sediment
contamination and geotechnical sampling.

e Section 6: Quality Assurance Plan. This plan outlines the procedures to be
followed during the project. This includes sample handling, field and laboratory
quality control procedures and frequency, analytical methods and procedures, data
validation and reporting, and quality assurance (QA) auditing and reporting.

e Appendices include the following:

Sample Analysis Plan (SAP)

Geotechnical Laboratory Testing Procedures

Health and Safety Plan (H&SP)

In-Water Emergency Procedures and Spill Response Plan
Field Forms and Sampling Guides

Access License for Sampling Activities at Boeing

1.5 Project Participants and Responsibilities
An organization chart defining project personnel is provided on the following page.

1.5.1 King County Department of Transportation

King County is conducting an EIS for the rehabilitation or replacement of the South Park
Bridge. King County will be responsible for the overall project management, and will obtain
access agreements from private property owners for investigation work and regulatory
permitting requirements for work discussed in the WP, unless specified otherwise.

King County has contracted Parsons Brinckerhoff (PB) to prepare the South Park Bridge
Project EIS including 10 percent design and engineering for the EIS alternatives.

King County’s responsibilities include:
e Obtaining authorization for all parties to work at the site

e Obtaining all environmental permits for fieldwork activities
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Work Plan Organization Chart
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1.5.2 Parsons Brinckerhoff

Parsons Brinckerhoff (PB) is managing the completion of the EIS and the design and
engineering requirements supporting the South Park Bridge Project. Responsibilities
include project oversight, integration of data collection activities to support the EIS
process, and design engineering. In addition, PB manages items associated with planning
and performing the work. PB has contracted with eight firms to conduct the fieldwork
activities described in this Work Plan. These firms include Wilbur Consulting Inc.
(WCI), Shannon and Wilson (S&W), Historical Resource Associates, Inc. (HRA), Geo-
Tech Explorations, Emerald Services, Northern Marine Salvage, Apollo Geophysics, and
Analytical Resources, Inc. (ARI).

PB’s responsibilities include:

e Directing communication with King County

e Coordinating and supervising subcontractors in the field

e Overseeing compliance of the activities set forth in the Work Plan

e Overseeing compliance with the site-specific Health and Safety Plan

1.5.3 Wilbur Consulting Inc. (WCI)

WCI will be responsible for conducting the Preliminary Site Investigation fieldwork for
delineating hazardous material in the soil, groundwater, and sediment investigation
within the footprint of the bridge design alternatives. WCI will manage the subcontract
with the laboratory conducting analysis work for soil, groundwater, and sediment
samples. ARI is the selected subconsultant to WCI for the analytical work to be
conducted on the samples collected during the Preliminary Site Investigation tasks
described in this Work Plan (WP). ARI personnel are not anticipated on the project site.

W(CI’s responsibilities include:

e Providing field personnel to perform or supervise fieldwork for hazardous
material delineation investigation, including logging and collection of
environmental samples and assistance with decontamination of sampling
equipment

e Providing sample containers and necessary sampling supplies for all
environmental samples

e Following the chain-of-custody procedures and providing transport of
environmental samples to the laboratory

1.5.4 Historical Resource Associates Inc. (HRA)

HRA is contracted by PB to support historical or archaeological findings issues
encountered during fieldwork activities if necessary.
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1.5.5 Shannon and Wilson (S&W)

S&W will be responsible for conducting the fieldwork for the geotechnical sampling of
the soil and sediment within the footprint of the bridge design. S&W will conduct
geotechnical analysis of samples collected using the S&W laboratory. S&W has
contracted Geo-Tech Explorations to drill environmental HSA bores and construct
monitoring wells. Geo-Tech Explorations will also drill borings with a mud rotary drill
unit for geotechnical sample collection. S&W has contracted Emerald Services to
handle, transport, and dispose of generated waste that is not on the Boeing Company’s
property. S&W has contracted Apollo Geophysics to perform the down-hole geophysical
procedures.

S&W’s responsibilities include:

e Coordinating and supervising their subcontractors in the field
e Acting as the primary point of contact for all field activities

e Providing qualified field personnel to perform fieldwork for geotechnical
investigation, including logging and collection of geotechnical samples and
assistance with decontamination of sampling equipment

e Providing sample containers and necessary sampling supplies for all geotechnical
samples

e Following chain-of-custody procedures and providing transport of geotechnical
samples to the S&W laboratory

e Overseeing placement and construction of the geotechnical instrumentation
e Overseeing proper abandonment of mud-rotary bore holes

1.5.6 Pile Contractors

Pile Contractors will provide geophysical testing services to Shannon and Wilson for the
test pile.

1.5.7 Apollo Geophysics

Apollo Geophysics will provide down-hole geophysical testing services to Shannon and
Wilson.

1.5.8 Geo-Tech Explorations

Geo-Tech Explorations, a subcontractor to Shannon Wilson, will be responsible for
providing drilling equipment and qualified personnel for operation and maintenance. A
drill rig equipped with hollow-steam augers will be used to advance the collection of the
shallow environmental soil borings and to construct the monitoring wells. A mud rotary
drill rig will be used to advance the deep geotechnical and environmental soil borings.
The rotary unit will also be used to advance the deep geotechnical and environmental
sediment borings. Geo-Tech has contracted Northern Marine Salvage to provide a barge
to conduct the in-water drilling activities
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Geo-Tech Explorations’ responsibilities include:
e Providing equipment and properly certified field personnel
to perform drilling activities
e Drilling all required borings and properly abandoning boring holes
e Properly abandon all geotech boring hole
e Decontaminating all equipment between each sample location

e Containerizing all drill cuttings and liquids generated during drilling and well
development activities

e Managing and containing all drill cuttings, decontamination fluids, and well
development water generated during drilling and well development activities

e Providing drums for storage of all drill cuttings, decontamination fluids, and well
development water generated

e Providing and managing Baker Tanks on site

e Constructing and developing monitoring wells

e Setting up the aquifer testing equipment

e Providing a barge for drilling and sediment samples collection

1.5.9 Emerald Services

Emerald Services, a subcontractor to Geo-Tech Explorations, will be responsible for
providing equipment including a crane and/or a boom truck to off-load 55-gallon drums
from the barge to a secure holding area along one or both shores of the Duwamish
Waterway and the personnel to operate and maintain their equipment. Emerald Services
will manage, transport and dispose of all containerized wastes that are not generated on
Boeing Company property during fieldwork activities.

1.5.10 Northern Marine Salvage

Northern Marine Salvage, a subcontractor to Geo-Tech Explorations, will be responsible
for providing the barge and personnel to operate and maintain the barge for the in-water
borings.

2.0 Investigated Areas

2.1 Location of Investigated Areas

The near-shore upland areas and sediments in the channel of the Duwamish Waterway
within the proposed footprint of the replacement bridge design alternatives have been
determined to have a reasonable potential for soil, groundwater, and sediment
contamination. These findings were determined based on the results of the South Park
Bridge Project Baseline Site Investigation. The footprint area for all the replacement
bridge design alternatives is parallel and to the northwest of the existing South Park
Bridge. The area on the north shore of the Duwamish Waterway is owned and occupied
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by the Boeing Company. The area on the south shore of the Duwamish Waterway is
owned by several private landowners, King County, and the City of Seattle. This WP
describes the rationale for conducting the investigations and documents proposed field
activities.

2.1.1 North Shore Area Land Uses

The north shore area is currently occupied by facilities that belong to the Boeing
Company. Boeing operations for the manufacturing and the assembly of aircraft began in
the late 1930’s. The Boeing site is currently under a Resource Conservation and
Recovery Act (RCRA) Corrective Action cleanup order with the US Environmental
Protection Agency (EPA). Prior to the Boeing Company’s operations, the north shore
area was the site of the Standard Oil of California bulk oil tank storage facility from the
late 1910’s through the early 1930’s. Review of Sanborn Insurance Maps and aerial
photographs show the tank farm was located along the shoreline within the footprint of
the bridge design alternatives. During the 1940’s the US Army operated a vehicle
maintenance facility and motor pools in the north shore area.

2.1.2 South Shore Area Land Uses

The south shore area is currently occupied by several different properties with facilities
and operations that could potentially create environmental impacts. Operations include
several boat repair yards, a taxi reEair shop, a residence with a junkyard located on-site,
and the street right-of-way for 14" Avenue South. Little has changed in this area since
the existing South Park Bridge was constructed in the early 1930’s. Prior to the early
1930’s, the area was occupied by a tire manufacturer. A machine shop that operated
from the early 1940’s through 2002 is located adjacent and to the west of the south shore
area. This machine shop is listed on the Washington State Department of Ecology’s
(WSDOE) Hazardous Site Index as a known site for contamination of soil and
groundwater for chlorinated solvents. Note that much of the south shore area is not
connected to the local sanitary sewer system, but relies on individual septic systems.

2.2  Geology and Hydrology

2.2.1 Geology

Prior to the 1910’s, the Duwamish River Valley in the areas of this investigation was a
low-lying floodplain and tidal flat environment. The Duwamish River’s meandering
channel was channelized to create the Duwamish Waterway starting in 1910. The former
river channel and surrounding floodplain were filled and graded to form level
topography.

The general stratigraphic column within the area of interest is underlain by fill material
ranging in thickness from 3 to 8 ft. This fill consists of sand with varying amounts of silt
mixed with anthropogenic materials, (e.g., bricks, rubble, and wood). An alluvium
deposit extends to a depth of 95 ft. bgs and is made up of discontinuous silt units resting
on interbedded sands and silts. A fine-grained lower silt unit contains shell fragments
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and has been observed in the boring beneath the lower silt. Dense sand and gravel are
observed at depths below 95 ft. bgs (see Figure 2).

2.2.2 Hydrology

An unconfined aquifer in the Duwamish River Valley is located within the alluvium unit.
Groundwater in the unit is recharged from the highland areas that form the basin of the
Duwamish River Valley. The depth to the unconfined water-table surface is generally 9
to 15 ft. bgs in the areas of interest. The groundwater flow direction is toward the
channel of the Duwamish Waterway. The unconfined aquifer discharges into the
Duwamish Waterway (see Figure 3).

3.0 Project Management

The following section describes the roles and responsibilities of key individuals from
King County, Parsons Brinckerhoff, Wilbur Consulting Inc., Shannon and Wilson, Geo-
Tech Exploration, The Boeing Company, Emerald Services, Northern Marine Salvage,
Apollo Geophysics, Historical Research Associates, Inc., and other landowners and/or
their agents.

3.1 King County Department of Transportation

The King County Department of Transportation (KCDOT) will be responsible for overall
project management, obtaining access agreements from private property owners for
investigative work, and adhering to regulatory permitting requirements for work
described in this WP. Key King County personnel are:

Tim Lane, PE, Project Manager
Telephone Number..............................(206) 296-3708
E-mail Address:.........coovvviiiiiiiiiiinnans Tim.Lane@metrokc.gov

Jim Sussex, Environmental Engineer
Telephone Number..............................(206) 296-8737
E-mail Address:.........ccoovovviiiiiiiiiiinnnns Jim.Sussex@metrokc.gov

Erin Nelson, PE, LG, Environmental Engineer (40 Hr HAZWOPER)
Telephone Number..............................(206) 296-0274
E-mail Address:................c.cecvevenen . EFin NNelson@metrokc.gov

3.2 Parsons Brinckerhoff

Parsons Brinckerhoff (PB), as the prime contractor to King County DOT, is responsible
for developing the EIS and 10-percent design and engineering for the South Park Bridge
alternatives. PB manages the project tasks, deliverables, schedule, and subcontractors for
King County. Key PB personnel are:
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Einer Handeland, PE, Project Director
Responsible for the EIS work completed on behalf of King County DOT.

Telephone Number..............................(206) 382-6320
E-mail Address:..................cevvevene.. ... .Handeland@pbworld.com

Yuhe Yang, PE, SE, Project Manager
Responsible for the overall coordination of Parsons Brinckerhoff’s work activities
and will serve as the primary contact for the project.

Telephone Number..............................(206) 382-5273
E-mail Address:...............ccceevvevnne. 2 Yang @pbworld.com

Patrick Romero, Environmental Scientist (40 Hr HAZWOPER)

Responsible for over all management of field activities during drilling and
sampling activities. Patrick will support the Preliminary Site Investigation soil,
groundwater, and sediment investigation activities for the project.

Telephone Number..............................(206) 382-8311

E-mail Address:.........coovvviiiiiiiiiiinens RomeroP@pbworld.com
Bill Lider, P.E, (40 Hr HAZWOPER)

Telephone Number..............................(206) 382-5260

E-mail Address:..................cccvevvnn. .. Lider@pbworld.com

3.2.1 Wilbur Consulting Inc.

Wilbur Consulting Inc. will conduct and/or supervise all soil, groundwater, and sediment
investigations, including the contamination characterization for the above media. Wilbur
Consulting will manage the sample collection and analytical activities to ensure that the
data are of known and appropriate quality.

Scott Wilbur, L.G, Hydrogeologist (40 Hr HAZWOPER)

Responsible for overall fieldwork for the environmental investigations and
characterization work, and for overseeing QA/QC for the environmental sample
laboratory results.

Telephone Number..............................(206) 935-1506
Cellular Phone............c.ccceeviiieene et ....(206) 605-7387
E-mail Address:..........oovvviiiiiiiiiinnns JSWilbur@aol.com

3.2.2 Historical Research Associates Inc.

Historical Resource Associates Inc. will support any historical findings issues
encountered during fieldwork activities.

Patrick O’Bannon, Director of Cultural Resources

Telephone Number..................ccoeeeievee et ... (206) 343-0226

Cathy Bialas, Field Archeologist (40 Hr HAZWOPER)

Telephone Number.................ccoeeevevieenn .. ... (206) 343-0226
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3.2.3 Shannon and Wilson

Shannon and Wilson will direct and conduct all geotechnical soil investigations and
analysis work. Key Shannon and Wilson personnel are:

Ming-Jiun Wu, PE, PhD., Senior Vice President
Responsible for the overall review of S&W’s work activities.

Telephone Number..............................(206) 695-6820
E-mail Address:..........ccovvvvvvvvennenn L JJW@shanwil.com

Hisham Sarieddine, PE, Soil Engineer
Responsible for coordinating all geotechnical fieldwork sampling and laboratory analysis
activities.

Telephone Number..............................(206) 695-6873
E-mail Address:..........ccoevvevvvvvivnennnn .. HIS@shanwil.com

3.2.4 Pile Contractors
Pile Contractors will be providing geophysical testing services for the test-pile.

Phil Bononcini, Project Manager
Telephone Number................coceeiiient ... (206) 714-5872
Email Address:.........cccevveevee i i vieeeneennnnLGphil@impacthydros.com

Joe Frauenheim, Field Manager
Telephone Number..............ccooviiiiievenennn. .. (206) 713-2395

3.2.5 Apollo Geophysics

Apollo Geophysics will be providing down-hole geophysical testing services for the deep
borings.

Matthew C. Ringstad, Field Manager
Telephone Number...................c.cceiveeene ... (206) 276-4800

3.2.6 Geo-Tech Explorations

Geo-Tech Explorations will conduct all drilling activities for soil and sediment sample
collection. They will also construct groundwater monitoring wells and manage the drill
cuttings and all effluents generated during fieldwork activities. Key Geo-Tech personnel
are:

Dale Abernathy, Project Manager
Telephone Number..............................(253)-395-1223
E-mail Address:.......ccoooviviiiiiiiiiieiens dmaber@qwest.net

Steve Van Bergen, Project Driller (40 Hr HAZWOPER)
Contact information not available at the time of this report.
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Jake Butler, Project Driller Assistant (40 Hr HAZWOPER)
Contact information not available at the time of this report.

3.2.7 Emerald Services

Emerald Services, a subcontractor to Geo-Tech Explorations, will be responsible for
providing equipment, including a crane and or a boom truck to off-load 55-gallon drums
from the barge to a secure holding area along one or both shores of the Duwamish
Waterway and the personnel to operate and maintain their equipment.

Mike Mechaelis, Emerald Services Pro;ect Manager (40 Hr HAZWOPER)

Telephone Number.. ...(206) 755-8486
Cell NUMDbBEr ..o, (206) 755-8486
E-Mail Address........ccoovvvviviiiiiiieeee e ene e . MikeM@EmeraldNW.Com

3.2.8 Northern Marine Salvage

Northern Marine Salvage, a subcontractor to Geo-Tech Explorations, will be responsible for
providing the barge and personnel to operate and maintain the barge for in-water borings.

Brian Carlson, Northern Marine Salvage Project Manager
Telephone Number.................occeeiie et ..., (206) 320-0081

3.2.9 The Boeing Company
Boeing is the property owner for the upland areas on the northern shore of the Duwamish

Waterway where investigations are to be conducted. Key Boeing Company personnel
are:

Richard White, Boeing Governmental Affairs Office
Telephone Number..............................(206) 655-3640
E-mail AdAress:.......ovvvvieiiiiiiiieiinnns Richard.A.White7@Boeing.com

Will Ernst, RG, Plant 11 RCRA Project Manager (40 Hr HAZWOPER),
Boeing Environmental Affairs Office
Telephone Number..............................(425) 891 7724
E-mail Address:.......coovvviiiiiiiiiiiieens William.D.Ernst@Boeing.com

Michael Gleason, PE, Plant Il RCRA Project Engineer (40 Hr HAZWOPER),
Boeing Environmental Affairs Office

Telephone Number..............................(206) 655-2222

E-mail Address:....................veveee.. ... Michael . J.Gleason@Boeing.com
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3.3 Project Schedule

The fieldwork for this investigation is dependent on King County obtaining an access
agreement from the property owners as well as regulatory permits. The in-water boring
activities require permits in addition to those required for the upland project activities.
For the purpose of this schedule, it assumed that the County receives in-water permit
approvals from regulatory agencies in the summer of 2003. In-water fieldwork would
start within five calendar days of permit approval or as soon as an appropriate tide level
window was available. In-water fieldwork is expected to take no more than five working
days to complete. The on-shore investigation tasks would be initiated once the necessary
permits and access agreements for upland activities have been obtained. The on-shore
Preliminary Site Investigation and geotechnical sampling fieldwork would be completed
in 21 days. The estimated schedule and duration of field sampling tasks, laboratory
analysis, compiling and tabulating laboratory results, and document generation are
presented below.

3.3.1 Project Schedules
Fieldwork Tasks:

Task 1: Preliminary Site Investigation and Geotechnical Investigation of Soil
Preliminary Site Investigation
Fieldwork for soil sampling hollow-stem auger work 1 week
Laboratory Analysis work 4 weeks
Environmental data analysis 5 weeks

Geotechnical Investigation

Fieldwork for soil sampling mud-rotary drilling 2 weeks

Test Pile 3 days

Laboratory analysis work 3 weeks

Perform Engineering Analyses 5 weeks

Generate Geotechnical Report 4 weeks
Task 2: Preliminary Site Investigation of the Groundwater

and Aquifer Yield Test

Groundwater monitoring 2 days

Aquifer Testing 4 days
Task 3: Preliminary Site Investigation and Geotechnical Investigation of

Sediment and Documentation Work

Fieldwork for sediment sampling mud-rotary drilling 5 days

Preliminary Site Investigation

Laboratory analysis work 5 weeks
Evaluate laboratory results 2.5 weeks
Perform data quality review 3 weeks
Compile and tabulate field notes 1 week
Wilbur Consulting Inc. Preliminary Site Investigation for
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Generate Preliminary Site Investigation Report 2.5 weeks

Geotechnical Investigation

Laboratory analysis work 3 weeks
Perform Engineering Analyses 5 weeks
Generate Geotechnical Report 2 weeks

Project fieldwork tasks and deliverables for the up-land work activities will be completed
within 90 days of obtaining the access agreement. The in-water work will be completed
within 90 days of obtaining the required permits. This project schedule reflects overlap
in certain tasks. Split sample results will be included as an Appendix within the report.

3.3.2 Project Deliverables

A Preliminary Site Investigation report will be generated summarizing the findings of
impacts to the soil, groundwater, and sediment. These findings will be used to generate
estimated environmental impacts due to contamination for each of the bridge design
alternatives. Estimated impacts will be applied to the budget, schedule, and construction
activities for the bridge design alternatives.

The Geotechnical Investigation Report will summarize the engineering data and provide
geotechnical engineering recommendations that will be applied to the design and
engineering costs for each of the five bridge alternatives.

4.0 Fieldwork Activities

4.1  Environmental Investigations

4.1.1 Shallow Soil Preliminary Site Investigation Environmental Sampling

Advance and collect soil samples from six borings that will be drilled to a depth of 25 ft.
bgs. (See Figure 4 for boring locations). Each boring will be drilled using a hollow-stem
auger drill rig. Soil samples will be collected at 2.5-ft. intervals from each boring for
laboratory analysis. Soil samples will be described, labeled, and containerized for daily
delivery to the laboratory. Drilling and sampling equipment shall be decontaminated
between boreholes and the decontamination fluids containerized in USDOT approved
drums. A list of laboratory analytical procedures to be conducted on soil samples is
provided in the Summary of Laboratory Analysis Methodology and Costs (Table 1). All
six borings will be completed as groundwater monitoring wells. Groundwater monitoring
wells will be completed with 4-inch PVC casing and will have 15-ft. screen sections (see
Figure 3). This size casing will ensure that an adequately sized submersible pump can be
placed in the well for aquifer testing and for any future potential dewatering activities.
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4.1.2 Deep Soil Preliminary Site Investigation Environmental Sampling

Collect deep environmental soil samples from the geotechnical soil boring drilling
activities. Deep soil borings (average depth approximately 110 ft. bgs) will be advanced
using a mud-rotary drill rig. Deep Preliminary Site Investigation soil samples will be
collected at 50, 75, and 100 ft. bgs for environmental analysis.

4.1.3 Groundwater Monitoring and Aquifer Testing

WCI will collect one groundwater sample from each of the six monitoring wells
constructed and will conduct aquifer testing on two of these wells. Currently aquifer tests
are planned for being conducted on the middle two wells located on the north and south
up-land areas of the Duwamish Waterway. One aquifer test will be conducted on a well
located on Boeing’s property and the other will be conducted on a well located in South
Park. The aquifer test will be a step draw-down test conducted to determine the amount
of draw-down in the well versus the rate of discharge. Results from the step draw-down
will be used to estimate the water volumes generated as the result of dewatering activities
associated with bridge construction.

Sequenced groundwater samples will be collected during each aquifer test to measure
changes in groundwater chemistry over time due to increased discharge volume. Three
sets of groundwater samples will be collected during each of the aquifer tests. Analytical
results will be used to determine disposal options, costs, and other fees for handling
dewatering effluent associated with construction activities for each of the bridge
alternatives.

Preliminary Site Investigation groundwater samples will be analyzed for the following
constituents: Volatile Organic Compounds (VOCs), Base Acid Neutrals (BANs), Total
Petroleum Hydrocarbons (TPH), Pesticides and PCBs, and Total Metals. See Appendix
B for groundwater sampling protocols for this Work Plan’s monitoring activities.

4.1.4 Preliminary Site Investigation: Environmental Sediment Sampling

WCI will collect environmental sediment samples during the advancement of the two in-
water geotechnical borings. Three sediment samples will be collected from the upper 10
ft. of sediments in the channel from each of the borings that are drilled in the Duwamish
Waterway during geotechnical sampling. Drilling and sampling equipment shall be
decontaminated between boreholes and decontamination fluids containerized in USDOT-
approved drums. Analytical results for sediment samples will be used to determine
disposal options and associated costs for each bridge alternative. Results of the sediment
analysis will be shared with other EIS team members after completion of the final
Preliminary Site Investigation.
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4.2  Geotechnical Investigations

4.2.1 Deep Geotechnical Soil Borings

Per Shannon and Wilson’s Proposal for Geotechnical Engineering Services, geotechnical
samples will be collected from six deep soil borings that will be advanced in the upland
shore areas. The deep soil borings will be advanced using a combination hollow-stem
auger and mud-rotary drilling techniques. Borings will be started with a hollow-stem
auger advanced to below the fill/native material contact (approximately 15 ft. bgs).

Three deep borings will be advanced on the Boeing side of the Duwamish Waterway and
the other three borings advanced on the South Park side of the Duwamish Waterway.
The deep geotechnical borings will be advanced in a two-phase drilling approach. The
first phase of each deep soil boring will be advanced using a hollow-stem auger to depth
of 25 ft. bgs. This depth should be well below the fill/native material contact. Once the
contact between the fill/native material has been reached, the borehole shall be cased off
to a depth of at least 5 ft. into the native material.

This action should reduce the potential for cross-contamination from the fill deposits to
the underlying native materials. The driller shall then circulate the drilling mud that has
been used out of the hole and into USDOT-approved drums. Drill rods, drill augers, and
other drilling equipment shall be decontaminated with a steam cleaner prior to continuing
drilling. The decontamination water shall also be containerized in drums. The drums
containing cuttings, mud, and decontamination water shall be labeled and then
transported (by the Emerald Services) to the designated storage location.

The storage site for waste generated on Boeing Company property will be staged
allocation that Boeing maintains. Waste generated on property other that Boeing
Company property will be stored under the south approach ramp of the 14"/16™ bridge in
South Park. For the second phase of the deep bore drilling, drilling below the initial 25 ft
bgs the driller shall mix new mud and continue drilling through native deposits to the
bottom of the boring. All drill mud generated during drilling operations will be drummed
and labeled by the driller.

The two deep soil borings nearest to the south shoreline of the Duwamish Waterway and
the second to the nearest to its north shoreline, will be completed with a 2-inch diameter
PVC casing to house shear wave velocity measuring instrumentation.

One of the deep soil borings located on the Boeing side of the Duwamish Waterway will
be completed with a 2-inch diameter PVC casing to house Sondex system
instrumentation to conduct settlement measurements during the test pile program. Upon
completion of the shear measurement study the 2-inch boring will be abandoned
according to WADOE standards.
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All deep geotechnical soil borings shall be backfilled according to the WADOE and
Washington Administration Code (WAC) for boring and well abandonment procedures
and specifications, which are summarized in Appendix B.

4.2.2 Geotechnical Sediment: In-Water Sampling

Per Shannon and Wilson’s Proposal for Geotechnical Services, sediment samples will be
collected from two deep in-water mud-rotary borings. These two borings will be located
near each of the proposed north and south main-span pier locations for the new bridge
within the Duwamish Waterway. The deep geotechnical sediment boring will be
advanced using a mud-rotary drill rig mounted onto a barge. Geo-Tech Explorations is
responsible for operation of the barge and the associated drilling. The deep geotechnical
sediment borings will be advanced to an average depth of 110 below the mudline in the
Duwamish Waterway. Geotechnical samples will be colleted at 2.5-ft. intervals to 20 ft.
below the mudline and at 5-ft. intervals thereafter.

4.3  Drilling, Well Completion, and Sampling

Fieldwork activities for drilling activities and sampling procedures including sampling
locations, sample methods, and sample analysis for soil, groundwater, and sediments are
described below for the Preliminary Site Investigation and geotechnical investigations.

Subsurface soil and sediment samples will be collected from hollow-stem auger and/or
mud-rotary borings at the locations shown in Figure 4 at the end of this report. Split
samples can be collected at any time by King County, Boeing, and/or by other property
OWners.

4.3.1 Sequence for Drilling Borings

Utility location surveys will be coordinated by Parsons Brinckerhoff for all proposed
boring locations. After the utility location survey findings have been reviewed and
approved by the landowner, a boring location will be established. Only then will a boring
location be drilled and sampled.

Geo-Tech Explorations is responsible for mobilizing and demobilizing the required
drilling, excavation, and sampling equipment to and from the site. Geo-Tech
Explorations is also responsible for arriving at the site with clean equipment,
decontaminating all equipment between borings and before leaving the site, and
providing notification to the Washington State Department of Ecology (Ecology) and
other permitting agencies, as required.

Where appropriate, concrete coring will be completed by a technician who has completed
40 hours of OSHA HAZWOPER health and safety training. A core of approximately 10
inches in diameter will be cut in the location of the desired boring. A wet/dry vacuum
will be used to collect and contain the slurry generated by the cutting fluid. The slurry
will be drummed and labeled for disposal in accordance with applicable regulations.
Table 2 identifies handling instructions for waste materials. Concrete cores will remain
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in place until drilling activity at that location has commenced. A threaded anchor will be
installed in the center of the cores for easy removal. The removed cores will be stored in
a central location with the waste drums until they can be disposed.

All borings will be conducted under the supervision of a registered geologist for the
Preliminary Site Investigation sampling and geotechnical sampling. A detailed log will
be maintained that shows sampling depths, sampling method, soil type, stratification,
groundwater conditions, potential contamination, and other pertinent information. Each
field log will also contain names of the drilling company and driller, the type of drill rig,
drilling start and finish times, hole diameter, boring number, and boring location.
Detailed field logs and completion diagrams for each monitoring well will be prepared
for each boring drilled.

4.3.1.1 Hollow-Stem Auger Borings and Soil Sampling

Hollow-stem auger borings will be advanced by the driller, Geo-Tech
Explorations. A truck-mounted drill rig using a 4-inch-side-diameter auger will
be used to drill the Preliminary Site Investigation borings. Soil samples will be
collected from 2.5-ft. intervals using a split-spoon sampler. Samples will be
collected with an 18-inch long by 2.4 inch split spoon sampler. After advancing
the drill to the top of the sample interval with the hollow-stem auger, the sampler
will be driven or pushed approximately 1.5 ft. below the bottom of the borehole to
collect the sample. If a solid stem auger is used, the boring will be sounded after
the auger is removed to determine how much cave has occurred; then the sampler
is inserted and pushed or driven to obtain the sample. Each Preliminary Site
Investigation soil sample collected will be described using a standard Soil
Classification System. All down-hole sampling equipment will be
decontaminated prior to each use and after the last use. Decontamination fluids
will be containerized in USDOT-approved drums.

4.3.1.2 Mud-Rotary Soil Borings and Sampling

A combination of hollow-stem auger and mud-rotary drilling techniques will be
used to advance the deep geotechnical soil boring. The deep soil borings will be
started with a hollow-stem auger to a depth of 5 ft. below the water table (25 ft.
bgs) then switch to mud rotary. Heaving sand makes it difficult to collect good
undisturbed soil samples for geotechnical analysis by a hollow-stem auger.
Starting the boring with a hollow-stem auger reduces the amount of fluid
infiltration that can occur with a mud rotary in the unsaturated zone. For the
following reasons, mud-rotary is the preferred drilling method for deep soil
borings:

e It allows for the collection of relatively undisturbed geotechnical soil samples;

e It helps maintain a stable borehole, to reach the depth necessary to evaluate
the extent of the lower silt unit and the presence of gravel and sand unit
(approximately 110 ft. bgs); and
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e [tinvolves the use of the bentonite drill fluid, which will help prevent
cross-contamination in the borehole.

Soil samples will be collected by inserting a sampler down the drill rod ahead of
the drill bit. Preliminary Site Investigation soil samples will be collected with a
split spoon sampler (as described in Section 4.3.1.1) at 50, 75, and 100 ft. bgs in
each mud-rotary boring. Geotechnical soil sampling and penetration tests will be
collected using ASTM Standards 1586 and 1587 (see Appendix B for copies of
these standards). Geotechnical soil samples will be collected at 2.5-ft. intervals
for the first 20 ft. bgs and at 5-ft. intervals thereafter.

4.3.1.3 Mud-Rotary Sediment Borings and Sampling

A mud rotary drill unit mounted onto a barge will be used to collect geotechnical
and Preliminary Site Investigation in-water sediment samples. Two borings will
be advanced to approximately 110 ft. bgs near each of the proposed north and
south main-span pier locations.

In-water borings will be started by advancing a drill bit within a 5-inch diameter
casing to a depth of 25 ft. below the mudline. Below the 25-ft. depth, the drill
will be advanced without the 5-inch casing in open hole to a depth of 110 ft.
below the mudline.

The barge will be held in position during drilling activities by two anchor
columns that will be driven in the sediments to a depth of approximately 20 ft.
Anchoring columns will hold the barge on station against the current and tidal
cycle. All cutting fluids and drill spoils generated during in-water drilling shall be
containerized in 55-gallon drums and properly labeled. All containerized drill
fluids and cuttings will be off-loaded from the barge to a secured on-shore storage
area after completion of the in-water drilling activities.

Preliminary Site Investigation sediment samples will be collected from the first 15
ft. bgs of the bore hole at 2.5-ft. intervals. Additional Preliminary Site
Investigation sediment samples will be collected from each of the in-water
borings at 50, 75, and 110-ft. depths below the sediment/water interface.
Geotechnical samples will be collected at 2.5-ft. intervals for the upper 20 ft. bgs
and will be collected at 5-ft. intervals below 20 ft. bgs.

Mud rotary borings will be advanced by circulating thick drilling mud from the
drill rig down through standard 2-5/8-inch outside-diameter NX rods to a 2 15/16-
inch or 3 7/8-inch-diameter tri-cone bit at the bottom of the borehole. The drilling
mud is a mixture of bentonite powder and water. Cuttings will be transported
from the bottom of the borehole to the surface by drilling mud flowing between
the drilling rods and the sides of the borehole. The cuttings will be deposited in a
settling tank at the ground surface and the mud will be recirculated. After
completion of drilling and sampling, the drilling mud will be pumped out of the
casing, the casing will be removed, and all boreholes will be sealed with bentonite
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grout and/or chips. As this description indicates, the drilling mud and soil
cuttings produced during drilling will flow from the borehole directly into a
settling tank. At the completion of the drilling operation, the settling tank
contents will be pumped into 55-gallon drums. The chance of sediment
disturbance around the borehole is minimal.

The Northern Marine Salvage will provide and operate the barge used during in-
water work. The barge would originate either from Lake Union or Bainbridge
Island. The drill rig, drilling equipment, and crew would load the barge at an off-
site loading dock. The approximate size of the barge is anticipated to be 20 X 44
ft. The barge shall be moved to the job site by either on-board power or assisted
by a tugboat.

Drill cuttings and drilling mud will flow from the borehole into a settling tank and
then be pumped into 55-gallon drums. The drums will be sealed and stored at a
temporary site until environmental testing is complete. They will then be
properly disposed of, based on laboratory analytical results. The chance for the
waste material to return to the waterway is minimal.

Once on site and positioned over the drilling location, the barge will be anchored
with two spud anchors or four Danforth-type anchors, depending on water depth.
For the most southerly drill location, the barge may need to be maneuvered
behind the existing pier protection (fender system). The barge would stay at a
drilling location until drilling is complete at that location, and then be moved to
the northerly location. This drill location should be located behind the pier
protection (Figure 4) and if located in front of the pier protection, the barge
should not encroach into the navigable waterway. Drilling at each location is
expected to last no more than two days. Therefore, the barge is expected to stay
overnight at each drilling location.

The Hydraulic Project Approval (HPA) for the in-water boring activities requires
that the all activities be conducted during high tides, and that all equipment,
including the barge, be located a minimum of 10 feet from the waters edge at all
times. This will require that the timing and positioning of the drilling barge is
carefully coordinated with the anticipated tide levels such that incidental
grounding of the barge is avoided and the minimum 10-foot migration corridor for
juvenile salmon maintained. Barge operation and in-water drilling activities shall
comply with all applicable permit conditions. Approximate barge locations are
provided in Figure 4.

A skiff boat would be used to transport people on and off the barge during drilling
operations. The skiff boat would also be used in emergency situations.

Wilbur Consulting Inc. Preliminary Site Investigation for
South Park Bridge Final Work Plan Waste Characterization and Geotechnical Data
8/30/2004

21



The barge crew would stay on the barge overnight. Others, including the drilling
crew and people logging the borings, would leave the barge after drilling is
complete for the day.

On-site fueling would only be required for the drilling equipment. Fueling for the
barge and drill rig would be accomplished off-site. 5-gallon containers would be
used to fuel the drilling equipment.

4.3.2 Construction of Monitoring Wells and Instrument Piezometer

Six groundwater monitoring wells and two instrument piezometers will be installed as
part of the Preliminary Site Investigation and Geotechnical Investigation. A well
completion diagram included at the end of the Work Plan, see Figure 5.

4.3.2.1 Construction of Monitoring Wells

The six hollow-stem auger borings will be completed as monitoring wells. Each
monitoring well will be constructed in accordance with Ecology’s Chapter 173-
160 WAC, Minimum Standards for Construction and Maintenance of Wells.
Well casing and screens will be 4 inches in diameter, schedule 40 PVVC, and a 15-
ft.-long screen. Screen slot size for monitoring wells screens will be 0.010 inch.
After auguring to the desired depth, the field crew will lower the screen and
casing into the borehole. The annulus between the screen section and the
borehole will be backfilled with 10 to 20-size Colorado silica sand from the
bottom of the screen to a depth of 3 ft. above the top of the screen. A 2-ft.
bentonite chip plug will be placed above the sand pack. A bentonite grout seal
will be placed immediately above the chip plug to a depth of 2 ft. bgs. A concrete
surface seal housing a flush mount well monument and locking well cap will
complete the well installation. A typical construction diagram is presented in
Figure 3 at the end of this Work Plan.

4.3.2.2 Construction of Instrument Piezometer

Two instrument piezometer tubes will be installed in the mud-rotary boring next
to the shore of the Duwamish Waterway. A 2-inch diameter PVC casing will be
placed to the bottom of the boring. The annulus between the borehole and 2-inch
PVC casing will be filled with liquid grout. Grout will be placed in the annulus
by trimmy pipe to limit void spaces in the grout.

4.3.3 Preliminary Site Investigation
Soil and Groundwater Sampling Procedures

4.3.3.1 Preliminary Site Investigation Soil Sampling Procedures

To avoid volatilization of volatile contaminants that may be present,
representative portion of samples will be immediately removed from the split
spoon sampler and placed in separate laboratory-supplied containers for Volatile
Organic Compounds (VOC) analysis. The container shall be filled completely,
with no headspace. A representative portion of the remaining sample will be
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described, homogenized in a stainless steel bowl, then placed in other
appropriately labeled sample containers for analyses. Containerized samples will
be placed in iced coolers for on-site storage. WCI will deliver all samples
collected under chain-of-custody protocols daily to the laboratory. Soil samples
will be labeled as follows:

SPB SSB#-Depth

SPB Project Name: South Park Bridge
SSB# Shallow Soil Boring Number
Depth in ft. bgs where samples were collected

Prior to collecting each soil sample, the sampling equipment will be cleaned by
scrubbing with a solution of Alconox and tap water, rinsing with tap water, and
rinsing with distilled water. All liquids generated during sample equipment
decontamination will be containerized in 55-gallon drums labeled with the boring
location.

4.3.3.2 Preliminary Site Investigation Groundwater Sampling Procedures
The driller shall perform well development as part of the monitoring well
installation process. Monitoring wells will be developed with a high-capacity
2-inch submersible pump. Development will continue until water has cleared,
and at least 55 gallons will be removed from each well during development.
Groundwater monitoring wells will not be sampled for two days after
development.

Prior to collecting groundwater samples, a minimum of three casing volumes will
be purged with a Teflon bailer. Water quality parameters will be measured
following the removal of each well casing volume, until the water quality
parameters stabilize (i.e. pH, temperature, redox potential, and conductivity).
Stable parameter readings indicate that representative groundwater can be
sampled. Note that prior to purging to the depth, groundwater needs to be
measured to calculate the casing volume.

Groundwater samples will be labeled as follows:

SPB MW#-Date

SPB Project Name: South Park Bridge
MW# Monitoring Well Number
Date Date of collection

Water samples will be collected from monitoring wells using a disposable bailer.
See the Sample Analysis Plan (SAP) in Appendix A for details on the sequence
for collecting groundwater samples.
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4.3.3.3 Geotechnical Soil Sampling Procedures

All geotechnical soil samples will be collected with a Shelby tube sampler.
Samples will be collected at 2.5-ft. intervals for the first 20 ft. of each mud rotary
boring and at 5-ft. intervals below 20 ft. Filled Shelby tubes will be properly
labeled and end-capped with Teflon tape, stored on site, and transported to the
S&W laboratory daily for analysis.

Sediment samples will be labeled as follows:

SPB DSB#-Depth

SPB Project Name: South Park Bridge
DSB# Sediment Boring Number
Depth In ft. bgs that the samples were colleted

5.0 Sampling and Analysis Plan

This Sample Analysis Plan (SAP) defines the environmental sample collection objectives
and the laboratory analysis being performed, in order to evaluate environmental
contamination issues associated with the replacement and alternatives for the South Park
Bridge EIS Project.

The sampling and analysis work’s objective is to obtain initial information on
environmental impacts to the soil, groundwater, and the sediment within the footprints of
the five bridge alternatives. There is no environmental data currently available for soil,
groundwater and sediments for the locations of the prospective pier locations for the five
bridge alternatives. This sampling effort will provide the needed data.

Laboratory results will be used to define environmental contamination to soil,
groundwater, and sediments to estimate impacts to construction costs and schedule for
each of the design alternatives. Environmental contamination and the associated costs to
address them in an appropriate manner will be applied to each design alternative. This
information will be used as a part of the EIS selection process for the South Park Bridge
Project.

The following estimates and costs will be developed using the results of this analysis:
e Estimated volumes of contaminated material for each bridge alternative during
construction
e Disposal options and costs per ton disposal for each alternative
e Estimated transport costs and tipping fees for each disposal option

e Estimated costs for worker safety requirements during construction

e Information on subsurface contamination for design and engineering plans
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e Locations and design of staging areas for handling contaminated material
during construction

Fieldwork activities will follow the health and safety requirements specified in the Health
and Safety Plan (Appendix C). All sample handling and processing will occur within a
secured exclusion zone and personnel will wear Level D protection. One sample will be
handled and processed at a time during all fieldwork activities.

5.1 Soil Sampling

Soil samples will be collected from hollow-stem auger and mud-rotary borings for
Preliminary Site Investigation and geotechnical investigations. Collection protocols and
procedures for the geotechnical soil samples are defined in Appendix B.

The sample collection intervals for Preliminary Site Investigation and geotechnical
samples have been described above.

Volatile soil samples will be collected immediately upon opening the split-tube sampler.
The remaining sample will then be described using the procedures described below.
After samples have been described, they will be placed in a clean stainless steel bowl and
homogenized. The homogenized soil sample will then be placed into an appropriate
sample container with the proper label, and placed into an iced cooler for storage prior to
delivery to the laboratory for analysis.

Soil samples will be photo-documented using either still photographs or video. Each soil
sample will be logged for grain size distribution using the Universal Soil Classification.
The presence of any structures, shells, or organic materials shall be noted. Each field log
sheet will also contain names of the drilling company and driller, type of drill rig, drilling
start and finish times, hole diameter, boring label, and boring location.

Cuttings generated during drilling will be placed in 55-gallon drums and stored in a
secured, designated area on site. Each drum will be labeled with its contents, boring
number, and date. Cuttings from one boring will not be mixed with cuttings from another
boring. Final disposal of the cuttings will be based on the results of the soil analyses.

5.2  Groundwater Sampling

Preliminary Site Investigation groundwater samples will be analyzed for the following
constituents: Volatile Organic Compounds (VOCs), Base Acid Neutrals (BANs), Total
Petroleum Hydrocarbons (TPH), Pesticides and PCBs, and Total Metals. See Appendix
B for groundwater sampling protocols for this Work Plan’s monitoring activities.

During the aquifer testing event, groundwater samples will be collected in a time-
sequenced manner.  Analytical results will be compared to determine whether
constituents of concern are being transported in the groundwater during pumping. This
data is needed to determine disposal options and costs for groundwater effluent generated
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during construction. See Appendix D for the driller’s in-water emergency procedures
and spill response plan.

5.3 Sediment Sampling

Preliminary Site Investigation and geotechnical sediment sampling activities will follow
the guidance provided by the Evaluation of Puget Sound AET prepared by PTI
Environmental Services for Puget Sound Estuary Program, U.S. EPA, Office of Puget
Sound, Seattle, Washington dated 1986 with revisions in 1988.

Volatile sediment samples will be collected immediately upon opening the split-tube
sampler. The remaining sediment will then be described using the procedures described
below. After sediment samples have been described, they will be placed in a clean
stainless steel bowl and homogenized. The homogenized sediment sample will then be
placed into an appropriate sample container with the proper label, and placed into an iced
cooler for storage prior to delivery to the laboratory for analysis.

Sediment samples will be photo-documented using either still photographs or video.
Each sediment sample will be logged for grain size distribution using the Universal Soil
Classification. The presence of any structures, shells, or organic materials shall be noted.
Each field log sheet will also contain names of the drilling company and driller, type of
drill rig, drilling start and finish times, hole diameter, boring label, and boring location.

Cuttings generated during drilling sediment samples will be placed in 55-gallon drums
and stored in a secured, designated area on site. Each drum will be labeled with its
contents, boring number, and date. Cuttings from one boring will not be mixed with
cuttings from another boring. Final disposal of the cuttings will be based on the results of
the soil analyses.

5.4 Sample and Laboratory Quality Assurance/Quality Control

Analytical Resources, Inc. (ARI) will conduct all of the Preliminary Site Investigation
sample analysis work under this Work Plan. ARI is an EPS CLP laboratory with a wide
range of certifications and accreditations.

For this Level I review of data precision and accuracy will be conducted using the quality
control summary sheet results provided by the laboratory for each data package. Level |
review is based on the same quality control criteria as the more extensive Level Il review,
except raw data (instrument tuning, calibrations, chromatograms, spectra, instrument
printouts, bench sheets, and laboratory worksheets) are not reviewed. The following is an
outline of a Level I review:

e Verify that sample numbers and analysis match the chain-of-custody
e Verify that sample preservation and holding times are met

e Verify that field and laboratory blanks were performed at the proper frequency
and that no analytes were present in the blanks

Wilbur Consulting Inc. Preliminary Site Investigation for
South Park Bridge Final Work Plan Waste Characterization and Geotechnical Data
8/30/2004

26



e Verify that field and laboratory duplicates, matrix spikes, and laboratory control
samples were run at the proper frequency and control limits were met

e Verify that surrogate compound analyses have been performed and results meet
QC criteria

e Verify that the required detection limits have been achieved.

5.4.1 Field QA/QC Samples

Trip blanks will be submitted to the laboratory with each cooler, containing water
samples submitted for VOC analysis. The laboratory will prepare the trip blanks made
up of distilled water. These blanks will accompany the sample bottles in the cooler to the
site and back to the laboratory.

5.4.2 Laboratory Quality Control

Quality control in the laboratory will be maintained by strict adherence to the analytical
protocols of the applicable EPA method of analysis. Samples shall be preserved as
described and analyzed within EPA protocols. The laboratory will also analyze QC
samples to provide an indication of the quality of the reported data. See Table 1 for a
summary of method quality objectives that will be conducted for this project to insure
reliable and defendable laboratory results. The QC procedures listed in the Table 1 are
protocols that allow the individual tracking of all samples from the field through the
Laboratory. These protocols allow for the tracking of laboratory analysis procedures and
the reported results for all the individual constituents by sample. QC protocols insure
reported results and accurate and meet regulatory requirements. See Tables 3 through 7
for a summary of the laboratory analysis methods, constituents, and detection limits for
soil, groundwater, and sediment samples that will collected for the Preliminary Site
Investigation goals and analytical methods.

Method blanks shall be at the rate of one per 20 samples analyzed or one per batch of
samples digested, whichever is more frequent. Distilled water will be used whenever
possible. Method blanks will contain all reagents used for analysis.

Matrix spike samples (predetermined quantities of specific analyses) are added to a
sample matrix prior to sample extraction or digestion of a sample in the laboratory.
Recent recoveries are calculated for each analysis to assess laboratory accuracy. Matrix
spikes monitor the overall analytical accuracy, including any sample matrix effects.
Matrix spikes shall be at the rate of one per 20 samples.

Laboratory duplicates shall be at a rate of one per 20 samples. The difference between
the analytical results can be used to evaluate the precision of the sample results.
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5.5 Field Quality Assurance

QC samples will be collected in the field and used to evaluate the validity of the field
sampling effort. Field QC samples are used to assess sample variability (replicates), and
evaluate potential sources of contamination (rinsate blanks and trip blanks).

5.5.1 Field Replicates

Field replicates are additional samples collected at a station to provide statistical analysis
of the resulting data. Their origin is not revealed to the laboratory. Collecting new
sediment at the sampling location will generate replicate samples, to determine natural
variability associated with the environment and sampling operations. Field replicates will
be collected at approximately 5% of the sampling stations.

5.5.2 Field Splits

Field splits are sediment samples taken from the same composite as the field sample. The
resulting data provides information on the variability associated with sample handling
and laboratory analysis. Blind field splits will be generated at approximately 5% of the
sampling stations.

5.5.3 Equipment (Rinsate) Blanks

Field equipment blanks will be used to evaluate the introduction of chemical
contaminants during the sampling and field processing activities. Field equipment blanks
will be collected by pouring from 3 to 6 Liters of de-ionized water over or through
decontaminated sampling equipment and will be collected in the appropriate sample
containers at approximately 5% of the sampling stations.

5.5.4 Trip Blanks

Field trip blanks will be evaluated to determine if VOC contaminants are introduced to
samples during holding, shipping, or storage prior to analysis. Trip blanks will be
provided by the laboratory, transported to and from the field, and returned to the
laboratory unopened. These will be evaluated at a minimum of one per sample delivery
group. Detection limits for trip blank analysis are listed in Table 5.

The laboratory will perform continuous data assessment and comparison of data
precision, accuracy and completeness to data acceptance criteria and project DQOs (Data
Quiality Objectives). The Laboratory Manager or Project Manager will be responsible for
keeping WCI apprised of the laboratory status during all analytical events.

QC procedures will be consistent with the requirements described in the laboratory’s
protocols and methods. These requirements are detailed in the laboratory’s Standard
Operating Procedures as part of the laboratory’s QA program. In addition to meeting the
requirements of valid MDL studies, instrument tuning, and initial and continuing
calibration, the laboratory will analyze internal QC samples and checks. These internal
QC samples will be analyzed as described below and shown in Table 7.
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5.5.5 MRL Check

A daily MRL check will be run to ascertain that the laboratory instrumentation can
achieve the required MRL, as listed in Tables 4 and 5. This check is not required if the
laboratory MRL is the lowest standard of the initial calibration.

5.5.6 Method Blanks

Introduction of contaminants during sample preparation and analysis will be evaluated by
the analysis of method blanks. Laboratory method blanks will be analyzed at a minimum
of 5% per prep batch (one per 20 samples prepared the same day), or every 12-hour QC
period for volatile analyses. These blanks will contain no contaminants of concern above
the reporting limit, with the exception of compounds recognized as normal laboratory
contaminants. Any compounds recognized as normal laboratory contaminants will not be
present at more than five times detection. Any deviations will trigger corrective action.

5.5.7 Surrogate Spikes

Surrogate spikes, which are compounds of similar characteristics and composition to
target organic analytes, will demonstrate the laboratory’s ability to recover the organic
analytes of interest. If data fall outside the established limits, corrective action must be
taken. This may include evaluation and correction of instrument conditions, reanalysis of
samples, or re-extraction of the samples. If sample surrogates are still outside of
established limits after these actions and blank and spike blank surrogates are within
limits, this will be considered matrix effect and no further action will be necessary.

5.5.8 Laboratory Control Samples

Laboratory Control Samples (LCS) will be prepared by spiking clean matrices with
standard solutions. They are used to monitor the laboratory’s day-to-day performance of
routine analytical methods, independent of matrix effect. LCS will be analyzed at a
minimum of 5% per prep batch (one per 20 samples prepared the same day), or every 12
hour QC period for volatile analyses. These samples should fall within the required
limits, as shown in Tables 4 and 5. Batches with LCS outside control limits will require
corrective action.

5.5.9 Matrix Spike and Duplicate (Inorganics)

The Matrix Spike (MS) provides information to assess sample accuracy, and sample
analytical variability will be determined by the analysis of a laboratory duplicate.
Recovery and RPD objectives are listed in Table 6. These objectives will be used for
evaluating sample matrices and variability, and will not be used to trigger corrective
action.

5.5.10 Standard Reference Material

A standard reference material (SRM) is a routinely or commercially available sample that
has established control limits for evaluating laboratory performance. For this project, the
routinely analyzed SQ-1 will be included at a minimum of 5%. No corrective action will
be required based on the analysis of this sample.
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5.6

Test Pile Data Collection Activities

A pile-driving system would be used to drive the test pile consisting of a 24-inch-
diameter steel pipe pile with flat bottom plate. The test pile would be driven to
approximate depth of 110 feet bgs. The system would likely include a crane, a driving
hammer (i.e., a Delmag D46-32 diesel hammer), and a swinging lead. The following list
describes the general procedures that would be used to drive the test pile:

Pile Preparation: The pile would be transported and stored at the site in 40- to
50-ft.-long sections. The pile sections would be painted at 1-ft. increments.
Small holes would be drilled near the top of each pile section for the attachment
of PDA instruments.

Pile Positioning: The first pile section would be lifted by the crane, slowly
rotated into a vertical position, and slowly lowered to the ground. A hand level
would be used to position the pile section in an approximately vertical position.

Hammer Positioning: The hammer and leads would be picked up by the crane
and placed onto the pile. A gate would be closed at the base of the leads to keep
the leads connected to the pile.

Pile Driving: Each pile section would be driven continuously until the top of the
pile was within 5 ft. of the ground surface. The next section would then be
welded to the first one, and driving would continue until the last section is driven
into the ground.

Setting the Pile and Connecting PDA Instruments: PDA instruments would be
connected to each pile section before it is driven, and disconnected from each pile
section after driving is complete.

Vibration Monitoring: Vibration monitoring would be performed during pile
driving, using portable seismographs equipped with internal and external
geophones. One seismograph (and microphone) would be installed approximately
50 feet from pile being driven, and the external geophone would be located
approximately 100 feet from the pile being driven. The probe is aligned in the
vertical grooves and incrementally pulled through the casing to measure the angle
of each segment of casing with respect to horizontal. The measurement would
provide a profile of ground settlement out away from pile.

Settlement Measurements of the ground surface: Settlement of the ground
surface would be monitored by installing a horizontal profiler consisting of an
inclinometer casing, a gravity sensitive probe, a portable readout unit, and a
graduated electrical cable linking the probe to the readout unit

Settlement Measurements of the subsurface soils: Settlement of the subsurface
soils would be monitored by using the Sondex system attached to observation
well casing in one of the on-land borings. This method employs steel rings and a
magnetic probe to measure vertical settlements within a soil column.
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After completion of the test pile program, the test pile would be cut off about 2 ft. below
ground surface, and will then be filled with lean mix concrete or control density fill.

5.7 Down-Hole Geophysical Sampling Procedure

Down-hole geophysical testing will be performed in two borings, one located north and
one located south of the Duwamish Waterway. These borings will be cased with 2-inch-
diameter PVC pipe. After placing the casings in the borehole, the borehole annulus will
be filled with cement/bentonite grout, and a monument will installed at the top of the
borehole. Resting will be conducted by using a wooden plank-vehicle combination
positioned adjacent to the top of the borehole, and each end of the plank will be struck
with a hammer that acts as an energy source. This energy source produces a shear wave
down the borehole, which is measured with the geophone at set intervals in the borehole.
A compressional wave is produced by striking a steel plate on the ground surface. The
compressional wave energy is measured with the geophone at set intervals in the
borehole.
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Figure 4: Boring Locations and Barge Placement
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Figure 5
Well Completion Diagram
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Table 1
Summary of Laboratory Analysis Methodology

Laboratory Method Number of Soil Number of Number of Sediment
Samples Groundwater Samples Samples

Pesticides/PCB 18 12 N/S
Semi Volatile 60 12 N/S
Volatile 60 12 N/S
Polynuclear Aromatic 60 12 N/S
Hydrocarbons (PAH)
Priority Pollutant Metals 60 12 N/S
Total Petroleum 60 12 N/S
Hydrocarbons (TPH)
PSDDA Volatiles N/S N/S 6
PSDDA Semi Volatiles N/S N/S 6
PSDDA Pesticides/PCB N/S N/S 6
Butyl Tin N/S N/S 6
Total Metals N/S N/S 6
N/S — No Sample Taken
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Table 2
Residual Waste Management

HANDLING INSTRUCTIONS FOR WASTE MATERIALS

Source Handling Instructions

Soil Cuttings and Excess Sediment Place in sealed open-top drums or 5-gallon
buckets. Label drums and place on pallets.
Store pallets with drums at locations
indicated by client Field Coordinator.

Drilling Equipment Decontamination Water ~ Place in sealed bung-top drums at point of
generation. Transport drums to staging
area and pump the water into the Baker

Tank.

Soil Sampling Equipment Decontamination  Place in sealed bung top drums at point of

Water generation. Transport drums to staging
area and pump the water into the Baker
Tank.

Well Development and Purge Water Place in sealed bung-top drums at point of

generation. Transport drums to staging
area and pump the water into the Baker
Tank. If well contains free petroleum
product or contains obviously gross
contamination, do not mix with water in the
Baker Tank. Instead, place drums on
pallets. Store pallets at locations indicated
by client Field Coordinator.

Used Personal Protective Clothing and Place in sealed open-top drums. Label

Disposables that have Contacted Soil, drums and place on pallets. Store pallets at

Sediment, or Ground Water locations indicated by client Field
Coordinator.

Personal Protective Clothing and Place in dumpster boxes or tub skids

Disposables that have not Contacted Soil, supplied by client,
Sediment, or Ground Water

- Pumping water stored in 55-gallong drums to Baker Tanks is not within Work Plan.
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Table 3
QA/QC Sample Requirements

Field Field Reps:
Duplicates: Soil, MS SD
Soil and Sediment Method MD (Matrix (Spike

Analysis Sediment | and Water Blanks Blank Spike | (Duplicates) Spike) Duplicate) | Surrogates SRM
Volatile Organics (SW8260) X X X X X X X X
Semivolatiles Organics (SW8270) X X X X X X X X
PCB (SwW8082) X X X X X X X X
Diesel (NWTPHd) X X X X X X X
Metals (Waters) X X X X X X X
Metals (Soils & Sediments) X X X X X X X
Total Organic Carbon X X X x! X X
* Laboratory Triplicate
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Table 4

Sediment: Analytical Concentration Goals and Methodology

CAS# Analytes Analytical Method Reporting Limit
Conventionals mg/Kg dw (ppm)
NA Total Organic Carbon EPA 415.1 500
Metals mg/Kg dw (ppm)
7782-49-2 Silver SW846-6010B ICP 0.3
7429-90-5 Aluminum SW846-6010B ICP 5.0
7440-66-6 Arsenic SW846-6010B ICP 5.0
7440-43-9 Cadmium SW846-6010B ICP 0.2
7440-47-3 Chromium SW846-6010B ICP 0.50
7440-50-8 Copper SW846-6010B ICP 0.2
7439-97-6 Mercury SW846- 7471A CVA 0.05
7440-50-8 Nickel SW846-6010B ICP 1.0
7439-92-1 Lead SW846-6010B ICP 2.0
7440-36-0 Antimony SW846-6010B ICP 5.0
7782-49-2 Selenium SW846-6010B ICP 5.0
7440-66-6 Zinc SW846-6010B ICP 0.6
NWTPHD mg/Kg dw (ppm)
NA Diesel Range Hydrocarbons NWTPHd 20
PCBs Aroclors Hg/Kg dw (ppb)
12674-11-2 Aroclor 1016 SW846-8082 20
11104-28-2 Aroclor 1221 SW846-8082 40
11141-16-5 Aroclor 1232 SW846-8082 20
53469-21-9 Aroclor 1242 SW846-8082 20
12672-29-6 Aroclor 1248 SW846-8082 20
11097-69-1 Aroclor 1254 SW846-8082 20
11096-82-5 Avroclor 1260 SW846-8082 20
Volatile Organic Compounds png/Kg dw (ppb)
630-20-6 1,1,1,2-Tetrachloroethane SW846-8260B 1.0
71-55-6 1,1,1-Trichloroethane SW846-8260B 1.0
79-34-5 1,1,2,2-Tetrachloroethane SW846-8260B 1.0
79-00-5 1,1,2-Trichloroethane SW846-8260B 1.0
75-34-3 1,1-Dichloroethane SW846-8260B 1.0
75-35-4 1,1-Dichloroethene SW846-8260B 1.0
96-18-4 1,2,3-Trichloropropane SW846-8260B 3.0
107-06-2 1,2-Dichloroethane SW846-8260B 1.0
78-87-5 1,2-Dichloropropane SW846-8260B 1.0
78-93-3 2-Butanone SW846-8260B 5.0
110-75-8 2-Chloroethyl Vinyl Ether SW846-8260B 5.0
591-78-6 2-Hexanone SW846-8260B 5.0
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Table 4 (continued)
Sediment: Analytical Concentration Goals and Methodology

108-10-1 4-Methyl-2-Pentanone SW846-8260B 5.0
67-64-1 Acetone SW846-8260B 5.0
107-02-8 Acrolein SW846-8260B 50.0
107-13-1 Acrylonitrile SW846-8260B 5.0
71-43-2 Benzene SW846-8260B 1.0
74-97-5 Bromochloromethane SW846-8260B 1.0
75-27-4 Bromodichloromethane SW846-8260B 1.0
598-31-2 Bromoethane SW846-8260B 2.0
75-25-2 Bromoform SW846-8260B 1.0
74-83-9 Bromomethane SW846-8260B 1.0
75-15-0 Carbon Disulfide SW846-8260B 1.0
56-23-5 Carbon Tetrachloride SW846-8260B 1.0
108-90-7 Chlorobenzene SW846-8260B 1.0
124-48-1 Chlorodibromomethane SW846-8260B 1.0
75-00-3 Chloroethane SW846-8260B 1.0
67-66-3 Chloroform SW846-8260B 1.0
74-87-3 Chloromethane SW846-8260B 1.0
10061-01-5 cis-1,3-Dichloropropene SW846-8260B 1.0
74-95-3 Dibromomethane SW846-8260B 1.0
75-71-8 Dichlorodifluoromethane SW846-8260B 1.0
100-41-4 Ethyl Benzene SW846-8260B 1.0
87-68-3 Hexachloro-1,3-Butadiene SW846-8260B 5.0
74-88-4 lodomethane SW846-8260B 1.0
98-82-8 Isopropyl Benzene SW846-8260B 10.0
108-38-3/106-42-3 [m,p-Xylene SW846-8260B 1.0
75-09-2 Methylene Chloride SW846-8260B 2.0
80-62-6 Methyl-t-butyl ether (MTBE) SW846-8260B 1.0
91-20-3 Naphthalene SW846-8260B 5.0
95-47-6 0-Xylene SW846-8260B 1.0
100-42-5 Styrene SW846-8260B 1.0
127-18-4 Tetrachloroethene SW846-8260B 1.0
108-88-3 Toluene SW846-8260B 1.0
156-60-5 trans-1,2-Dichloroethene SW846-8260B 1.0
10061-02-6 trans-1,3-Dichloropropene SW846-8260B 1.0
110-57-6 trans-1,4-Dichloro-2-Butene SW846-8260B 5.0
79-01-6 Trichloroethene SW846-8260B 1.0
75-69-4 Trichlorofluoromethane SW846-8260B 1.0
108-05-4 Vinyl Acetate SW846-8260B 5.0
75-01-4 Vinyl Chloride SW846-8260B 1.0
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Table 4 (continued)
Sediment: Analytical Concentration Goals and Methodology

Semi-Volatile Organic Compounds pg/Kg dw (ppb)

120-82-1 1,2,4-Trichlorobenzene SW846-8270C 20
95-50-1 1,2-Dichlorobenzene SW846-8270C 20
541-73-1 1,3-Dichlorobenzene SW846-8270C 20
106-46-7 1,4-Dichlorobenzene SW846-8270C 20
108-60-1 2,2'-oxybis(1-chloropropane) SW846-8270C 40
95-95-4 2,4,5-trichlorophenol SW846-8270C 20
88-06-2 2,4,6-trichlorophenol SW846-8270C 20
120-83-2 2,4-Dichlorophenol SW846-8270C 20
105-67-9 2,4-Dimethylphenol SW846-8270C 20
51-28-5 2,4-Dinitrophenol SW846-8270C 20
121-14-2 2,4-Dinitrotoluene SW846-8270C 20
606-20-2 2,6-Dinitrotoluene SW846-8270C 20
91-58-7 2-Chloronaphthalene SW846-8270C 20
95-57-8 2-Chlorophenol SW846-8270C 40
91-57-6 2-Methylnaphthalene SW846-8270C 20
95-48-7 2-Methylphenol SW846-8270C 20
88-74-4 2-Nitroaniline SW846-8270C 20
88-75-5 2-Nitrophenol SW846-8270C 100
91-94-1 3,3’-Dichlorbenzidine SW846-8270C 20
99-09-2 3-Nitroaniline SW846-8270C 20
534-52-1 4,6-Dinitro-2-Methylphenol SW846-8270C 200
101-55-3 4-bromophenyl-phenyl ether SW846-8270C 60
59-50-7 4-Chloro-3-methylphenol SW846-8270C 20
106-47-8 4-Chloroaniline SW846-8270C 20
7005-72-3 4-Chlorophenyl-phenyl ether SW846-8270C 60
106-44-5 4-Methylphenol SW846-8270C 20
100-01-6 4-Nitroaniline SW846-8270C 40
100-02-7 4-Nitrophenol SW846-8270C 20
83-32-9 Acenaphthene SW846-8270C 20
208-96-8 Acenaphthylene SW846-8270C 20
120-12-7 Anthracene SW846-8270C 20
56-55-3 Benzo(a)Anthracene SW846-8270C 20
50-32-8 Benzo(a)Pyrene SW846-8270C 20
205-99-2 Benzo(b)Fluoranthene SW846-8270C 20
191-24-2 Benzo(ghi)Perylene SW846-8270C 20
207-08-9 Benzo(k)Fluoranthene SW846-8270C 20
65-85-0 Benzoic Acid SW846-8270C 200
100-51-6 Benzyl Alcohol SW846-8270C 20
111-91-1 Bis-(2-chloroethoxy) methane SW846-8270C 100
111-44-4 Bis-(2-chloroethyl) ether SW846-8270C 20
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Table 4 (continued)
Sediment: Analytical Concentration Goals and Methodology

117-81-7
85-68-7
86-74-8

218-01-9
53-70-3
132-64-9
84-66-2
131-11-3
84-74-2
117-84-0
206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1
193-39-5
78-59-1
91-20-3
98-95-3
621-64-7
87-86-5
85-01-8

108-95-2

129-00-0

bis(2-Ethylhexyl) phthalate
Butylbenzylphthalate
Carbazole

Chrysene
Dibenz(a,h)Anthracene
Dibenzofuran
Diethylphthlalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)Pyrene
Isophorone

Naphthalene

Nitrobenzene
N-Nitroso-di-n-propylamine
Pentachlorophenol
Phenanthrene

Phenol

Pyrene

SW846-8270C
SW846-8270C
SW846-8270C
SwW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C

20
100
20
20
20
20
20
20
20
20
20
20
20
100
20
20
20
20
20
20
20
100
20
100
20
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Table 5

Water: Analytical Concentration Goals and Methodology

CAS# Analytical Method Reporting Limit
Conventionals mg/L (ppm)
NA Total Organic Carbon EPA 415.1 500
Metals mg/L (ppm)
7782-49-2 Silver Method 6010 ICP 0.003
7429-90-5 Aluminum Method 6010 ICP 0.050
7440-66-6 Arsenic Method 6010 ICP 0.050
7440-43-9 Cadmium Method 6010 ICP 0.002
7440-47-3 Chromium Method 6010 ICP 0.005
7440-50-8 Copper Method 6010 ICP 0.002
7439-97-6 Mercury CVAA 7040A 0.0001
7440-50-8 Nickel Method 6010 ICP 0.01
7439-92-1 Lead Method 6010 ICP 0.02
7440-36-0 Antimony Method 6010 ICP 0.05
7782-49-2 Selenium Method 6010 ICP 0.05
7440-66-6 Zinc Method 6010 ICP 0.006
PCBs (Aroclors) pg/L (ppb)
12674-11-2 Aroclor 1016 SW846-8082 1.0
11104-28-2 Aroclor 1221 SW846-8082 2.0
11141-16-5 Aroclor 1232 SW846-8082 1.0
53469-21-9 Aroclor 1242 SW846-8082 1.0
12672-29-6 Aroclor 1248 SW846-8082 1.0
11097-69-1 Aroclor 1254 SW846-8082 1.0
11096-82-5 Avroclor 1260 SW846-8082 1.0
Volatile Organic Compounds ug/L (ppb)
630-20-6 1,1,1,2-Tetrachloroethane SW846-8260B 0.2
71-55-6 1,1,1-Trichloroethane SW846-8260B 0.2
79-34-5 1,1,2,2-Tetrachloroethane SW846-8260B 0.2
79-00-5 1,1,2-Trichloroethane SW846-8260B 0.2
75-34-3 1,1-Dichloroethane SW846-8260B 0.2
75-35-4 1,1-Dichloroethene SW846-8260B 0.2
96-18-4 1,2,3-Trichloropropane SW846-8260B 0.5
107-06-2 1,2-Dichloroethane SW846-8260B 0.2
78-87-5 1,2-Dichloropropane SW846-8260B 0.2
78-93-3 2-Butanone SW846-8260B 1.0
110-75-8 2-Chloroethyl Vinyl Ether SW846-8260B 0.5
591-78-6 2-Hexanone SW846-8260B 1.0
108-10-1 4-Methyl-2-Pentanone SW846-8260B 1.0
67-64-1 Acetone SW846-8260B 1.0
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Table 5 (continued)

Water: Analytical Concentration Goals and Methodology
107-02-8 Acrolein SW846-8260B 5.0
107-13-1 Acrylonitrile SW846-8260B 1.0
71-43-2 Benzene SW846-8260B 0.2
74-97-5 Bromochloromethane SW846-8260B 0.2
75-27-4 Bromodichloromethane SW846-8260B 0.2
598-31-2 Bromoethane SW846-8260B 0.2
75-25-2 Bromoform SW846-8260B 0.2
74-83-9 Bromomethane SW846-8260B 0.2
75-15-0 Carbon Disulfide SW846-8260B 0.2
56-23-5 Carbon Tetrachloride SW846-8260B 0.2
108-90-7 Chlorobenzene SW846-8260B 0.2
124-48-1 Chlorodibromomethane SW846-8260B 0.2
75-00-3 Chloroethane SW846-8260B 0.2
67-66-3 Chloroform SW846-8260B 0.2
74-87-3 Chloromethane SW846-8260B 0.2

10061-01-5 cis-1,3-Dichloropropene SW846-8260B 0.2
74-95-3 Dibromomethane SW846-8260B 0.2
75-71-8 Dichlorodifluoromethane SW846-8260B 0.2
100-41-4 Ethyl Benzene SW846-8260B 0.2
87-68-3 Hexachloro-1,3-Butadiene SW846-8260B 0.5
74-88-4 lodomethane SW846-8260B 0.2
98-82-8 Isopropyl Benzene SW846-8260B 0.2

108-38-3/106-42-3  |m,p-Xylene SW846-8260B 0.4
75-09-2 Methylene Chloride SW846-8260B 0.3
80-62-6 Methyl-t-butyl ether (MTBE) SW846-8260B 3.0
91-20-3 Naphthalene SW846-8260B 0.5
95-47-6 0-Xylene SW846-8260B 0.2
100-42-5 Styrene SW846-8260B 0.2
127-18-4 Tetrachloroethene SW846-8260B 0.2
108-88-3 Toluene SW846-8260B 0.2
156-60-5 trans-1,2-Dichloroethene SW846-8260B 0.2

10061-02-6 trans-1,3-Dichloropropene SW846-8260B 0.2
110-57-6 trans-1,4-Dichloro-2-Butene SW846-8260B 1.0
79-01-6 Trichloroethene SW846-8260B 0.2
75-69-4 Trichlorofluoromethane SW846-8260B 0.2
108-05-4 Vinyl Acetate SW846-8260B 0.2
75-01-4 Vinyl Chloride SW846-8260B 0.2
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Table 5 (continued)
Water: Analytical Concentration Goals and Methodology

120-82-1
95-50-1
541-73-1
106-46-7
108-60-1
95-95-4
88-06-2
120-83-2
105-67-9
51-28-5
121-14-2
606-20-2
91-58-7
95-57-8
91-57-6
95-48-7
88-74-4
88-75-5
91-94-1
99-09-2
534-52-1
101-55-3
59-50-7
106-47-8
7005-72-3
106-44-5
100-01-6
100-02-7
83-32-9
208-96-8
120-12-7
56-55-3
50-32-8
205-99-2
191-24-2
207-08-9
65-85-0
100-51-6
111-91-1
111-44-4

Semi-B2
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,2"-oxybis(1-chloropropane)
2,4,5-trichlorophenol
2,4,6-trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3’-Dichlorbenzidine
3-Nitroaniline
4,6-Dinitro-2-Methylphenol
4-bromophenyl-phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenyl ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)Anthracene
Benzo(a)Pyrene
Benzo(b)Fluoranthene
Benzo(ghi)Perylene
Benzo(k)Fluoranthene
Benzoic Acid

Benzyl Alcohol
Bis-(2-chloroethoxy) methane
Bis-(2-chloroethyl) ether

SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SwW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SwW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C

Hg/L (ppb)
1.0
1.0
1.0
1.0
1.0
5.0
5.0
3.0
3.0
25
5.0
5.0
1.0
1.0
1.0
2.0
5.0
5.0
5.0
6.0
15
1.0
2.0
3.0
1.0
1.0
5.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
60
5.0
1.0
2.0
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Table 5 (continued)
Water: Analytical Concentration Goals and Methodology

117-81-7
85-68-7
86-74-8

218-01-9
53-70-3
132-64-9
84-66-2
131-11-3
84-74-2
117-84-0
206-44-0
86-73-7
118-74-1
87-68-3
T7-47-4
67-72-1
193-39-5
78-59-1
91-20-3
98-95-3
62-75-9
621-64-7
87-86-5
85-01-8

108-95-2

129-00-0

bis(2-Ethylhexyl) phthalate
Butylbenzylphthalate
Carbazole

Chrysene
Dibenz(a,h)Anthracene
Dibenzofuran
Diethylphthlalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)Pyrene
Isophorone

Naphthalene

Nitrobenzene
N-Nitrosodimethylamine
N-Nitroso-di-n-propylamine
Pentachlorophenol
Phenanthrene

Phenol

Pyrene

SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C
SW846-8270C

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
2.0
5.0
2.0
1.0
1.0
1.0
1.0
5.0
2.0
5.0
1.0
2.0
1.0
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Table 6: QA/QC Sample Goals for Analytical Analysis of Sediment and Water

Percent Recovery
Sediment Sediment Water Water
Sample Matrix Method Sample Matrix Method
Analysis Analytes Spike Blank/LCS Spike Blank/LCS RPD % Completeness
Volatile Organics SW846-8260B
surrogates|d4-1,2-Dichloroethane 71-143 74-128 74-142 74-133 30 90
d8-Toluene 79-118 76-119 84-129 77-131
Bromofluorobenzene 69-126 78-116 77-122 79-127
d4-1,2-Dichlorobenzene 79-119 78-122 85-135 84-132
spikes|Vinyl Chloride 27-187 44-149 31-162 49-133
1,1-Dichloroethene 48-147 63-135 62-139 66-128
Chloroform 65-124 74-122 72-123 69-122
1,2-Dichloropropane 66-131 83-122 80-125 75-123
Trichloroethene 55-140 72-126 38-170 74-118
Benzene 63-122 81-120 66-140 74-125
Chlorobenzene 60-130 86-118 77-121 73-122
Ethylbenzene 52-135 87-125 70-136 75-128
Semivolatiles SW846-8270C
surrogates|d4-2-Chlorophenol 20-108 41-114 47-108 56-104 30 90
d4-1,2-Dichlorobenzene 12-108 33-120 32-89 40-88
2,4,6-Tribromophenol 10-124 32-105 37-127 42-114
2-Fluorophenol 17-110 42-118 38-114 46-110
d5-Phenol 16-116 36-121 29-117 46-105
d5-Nitrobenzene 11-111 39-113 43-112 55-105
2-fluorobiphenyl 10-124 37-119 40-105 46-105
d14-p-Terphenyl 13-125 36-125 32-129 59-116
spikes|Phenol 25-116 45-123 41-130 49-115
2-Chlorophenol 23-113 49-116 52-120 59-112
1,4-Dichlorobenzene 16-108 30-115 29-80 27-86
N-nitroso-di-n-propylamine 12-121 26-102 36-108 41-101
1,2,4-Tirchlorobenzene 23-112 35-111 32-82 31-88
4-Chloro-3-methylphenol 24-121 31-119 40-139 54-112
Acenaphthene 15-125 37-102 35-112 50-98
4-Nitrophenol 10-141 28-111 46-136 43-124
2,4-Dinitrotuluene 10-139 33-118 42-122 53-112
Pentachlorophenol 10-141 18-125 18-154 10-129
Pyrene 10-139 29-95 38-105 42-103
PCBs SW846-8082A
surrogates| Tetrachloro-meta-xylene (TCMX) 18-132 37-139 33-111 31-111 30 90
Decachlorobiphenyl 16-140 50-127 27-128 19-112
spikes| Aroclor 1242 10-146 51-126 44-121 77-99
Mercury SW846-7471A Hg 75-125 75-125 75-125 75-125 20 90
Metals SW846-6010 ICP 75-125 75-125 75-125 75-125 20 90
Total Organic Carbon ASTM D4129-82m 415.1 |TOC 70-130 70-130 70-130 70-130 20 90
Wilbur Consulting Inc. Preliminary Site Investigation for
South Park Bridge Final Work Plan Waste Characterization and Geotechnical Data
8/30/2004
Tables

56



Table 7
Evaluation of Data Quality

Indicator Parameter

Field Duplicate
Field Split

Sample Laboratory Duplicate

Precision

Matrix Spike Duplicates

Matrix Spike
Surrogate Spike
Initial Calibration Standards and Blanks
Continuing Calibration Standards and Blanks
Accuracy Laboratory Control Samples
Standard Reference
Trip Blank
Field Blank
Method Blank
Field Blank
Method Blank
Chain of Custody
Holding Times and Preservation Status

Representativeness

Method Detection Limits

Comparability Method Reporting Limits

Sample Collection Methods
Laboratory Analytical Methods

Data Qualifiers
Completeness Laboratory Deliverables
Requested/Reported Valid Results
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APPENDIX A: SAMPLE ANALYSIS PLAN

Groundwater Sample Collection Procedure

These procedures are intended for collecting groundwater samples, and are a baseline for
assuring that good standards and practices are being implemented.

General Preparation

Test and calibrate field equipment (pH/conductivity meter, temperature probe, and the
Photo lonizing Detector (PID) before leaving for the field. The following list of
equipment is needed to collect groundwater samples.

Groundwater Sampling Equipment

e Teflon or stainless steel bailers e Stopwatch
e Indelible marker e Trip blanks
e Vacuum pump e Bucket (for measuring flow rate)
e Sample labels e Filtration apparatus (extra filters)
e Portable submersible pump e Ice chest
e Copies of relevant sample e Deionized water
collection procedures (1.5 gallons per well)
e pH and conductivity meters e Ziploc plastic bags
e Sample containers with caps and e Alconox detergent
liners (include extra 20 %) e 80 mil nylon line
e Thermometer o Tyvek suit
e Field Sampling Activity Report e Batteries
forms

e Personal protective gear
e Disposable plastic cups
e Plastic garbage bags

e Ice

e Duct tape

e Steel measuring tapes

e Sample collection forms
e Electrical measuring tape
e Chain-of-Custody forms

Field Sampling Procedures

Well Identification Step 1

Locate the well site and identify the well as the correct sampling point. Check the physical
characteristics of the well to make sure they match the listed completion data for the well.
Park the vehicle near the well (and downwind) to prevent any cross contamination problems.
Record any visible problems with the well, well cap, or well vault on the Field Sampling data
sheet. This information is critical to assure that the integrity of the monitoring well, samples,
and analysis results are credible. Any structural damage to the well casing or the surface seal
at a well must be reported so that repair work can be initiated.
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Water-Level Measurement Step 2

Water-level measurements are taken to determine the volume of the water column in a
well before sampling is initiated. Depth to water will be measured to the nearest 0.01 ft.
An electrical water-level indicator can be used to determine the depth of water in a well
for a purge volume calculation. The measuring point should be from the top of the casing
on the north side. The depth to the bottom of the well should be measured after the
water-level measurement has been taken.

Calculation of Well Volume Step 3

The difference between the depth-to-water measurement and the depth-to-bottom-of-well
measurement should be determined to the nearest tenth of a foot. This difference is then
multiplied by the gallons per linear foot value provided in the casing diameter/gallons per
linear foot (see Table A below). The well volume equals the volume of water present in
the well when the initial water level is taken. A minimum of three well volumes must be
purged from the well before a sample is collected, to assure that formation water is being
drawn from the well. Field parameters will be measured during well purging from an
aliquot of water that has been collected at the end of a well volume discharge cycle.

Table A
Volume of Water in Casing or Hole
Diameter of Casing Gallons per Foot of Depth Cubic Feet per Foot
1 0.041 0.0055
2 0.163 2.024
3 0.367 4.558
4 0.653 8.110
5 1.020 12.67
6 1.469 18.24
7 2.000 24.84
8 2.611 32.43

To calculate the flow rate and volume of water discharged for a well with a submersible
pump, a watch with a second hand and a five-gallon bucket are needed.

Note that all water removed from a monitoring well must be properly drummed, labeled,
and banded and placed onto pallet.

Well Purging Step 4

Wells will be purged by removing at lease three well volumes of groundwater from the
casing or by pumping the well casing dry. Wells will be purged using a bailer, a centrifugal
pump, or a bladder pump. All non-dedicated purging equipment that comes in contact with
groundwater will be decontaminated prior to use at another well. Information on purge
volume, time of initiation and termination of pumping, and a description of the physical
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characteristics of purge water (turbidity, sheen, color, etc.), based on field observation will be
recorded on the Field Sampling Activity Report. Sampling will commence immediately after
well purging. If the well becomes dry during purging, it will be sampled as soon as enough
water is available in the well to collect a sample.

A peristaltic pump can be used to remove purge water from a monitoring well before
sampling, but cannot be used to collect VOC samples. The peristaltic pump can be used
to collect ABN, total metal, and chlorinated/PCB water samples from a monitoring well.

The bailer should be lowered slowly into the well during purging and sample collection
to avoid agitating the water, which may affect the volatile content of the VOC sample.

Note that all water removed from a monitoring well must be properly drummed, labeled, and
banded and placed onto pallet. Site personnel should be informed of the drum’s status.

Field Parameter Measurements Step 5

Field parameters are measurements to be taken on water samples collected at the end of
each well volume during purging. pH, conductivity, and temperature measurements are
to be collected for each well volume removed from the well. Well volume samples
should be collected in plastic disposable cups from the bailer or at the discharge port of
the submersible pump. Collection cups for the field parameter measurements should be
washed out three times with purge water before measurements are taken. These
parameter data are to be recorded in the Field Monitoring Activity Report Form with a
black ink pen. This process should be repeated until three well volumes have been
removed and the measured parameters are within approximately 10 percent of one
another.

Groundwater Sample Collection Step 6

General Precautions for Sampling
The general precautions that should be followed when collecting groundwater
samples include:

e Do not smoke, drink, or eat during sampling, and avoid handling any objects
not necessary for performing sampling procedures.

e Assure that the sample container labels correspond to the well location being
sampled.

e Samples are not to be collected downwind from sources of volatile organic
(e.g., car or generator exhausts, open fuel tanks). These sources could
contaminate the sample. If any such sources are unavoidable, make a note of
them on the Field Sampling Record Form.

e Leave caps on sample containers until just before filling. Avoid handling the
Teflon bottle cap liners. Do not use liners that fall out of the cap onto the ground.
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e Wear appropriate protective clothing and eye protection when taking samples
and handling containers, especially those with added preservatives.

Sample Labeling

Each sample container will be labeled to include the following information: well
name, date and time of sample collection (military time), sampler’s initials, type
of sample preservative, and analysis to be performed on the sample. Sample
containers should be labeled before the samples are collected. Clear adhesive
tape will be placed over each container label to assure that the label is attached, if
the samples are in ice and being shipped by overnight delivery to the laboratory.

Sample Identification

The first line of the sample label will reflect following items: the media being
sampled, sample location site and well name), and date of collection. To identify the
media sampled, the abbreviation GW, SW, and SS will be used to denote
groundwater, surface-water, and stream sediment samples respectively. For example,
the sample identification label GW-SPB/MW-1- 01/15/03 reflects a groundwater
sample collected at well MW1 at the South Park Bridge Site on January 15, 2003.

Order of Sample Collection

After Steps 1 through 3 have been completed, collection of the groundwater samples
can be conducted. Collect the volatile organic samples first, followed by the semi-
volatile samples, then the non-organic samples. The order that samples are to be
collected is as follows; Volatile Organic Compounds (VOC), Base Acid Neutrals
(BAN), Total Metals, cyanide, ammonia, N, General chemistry, and radionuclides.

Note that volatile samples require that zero-headspace containers have a septum lid.
The bottle should be filled completely, so meniscus forms over the mouth of the 40-
ml container. Cap the bottle immediately, turn it upside down, tap it a few times and
check for air bubbles in the sample. If a bubble exists, discard the sample container
and repeat the sample procedures until a bubble-free sample is obtained. Volatile
sample containers will contain a preservative, and only one attempt should be made
to obtain a bubble-free sample. On all other sample containers, fill the bottles as
much as possible and do not be concerned about bubbles.

Chain-of Custody Form

The sample custody record will be maintained through the use of the chain-of-
custody form. A chain-of custody form will accompany each cooler shipped to
the analytical laboratory. This form will contain information similar to that
recorded on the sample label.
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A sample is under an individual's custody if one or more of the following criteria
are met:

e Itis in his/her possession

e Itisin his/her view after being in his/her possession

e It was in his/her possession and locked up to prevent tampering
e [tisinadesignated secure area

The field sampler will be responsible for the care and custody of the samples from
the time they are collected until they are transferred to another individual or
shipped.

The custody record will be completed using waterproof ink. Any corrections will
be made by drawing a single line through the error and initialing and dating the
correction. Information may not be erased or rendered unreadable.

The field sampler will fill out the chain-of-custody record for each sample
shipment. When transferring custody, the individual relinquishing and receiving
samples will sign, date, and note the time of the exchange on the record. The only
exception will be when the samples are shipped. In this case, it is permissible for
the individual shipping the samples to sign the "relinquished by" portion of the
chain-of-custody record, and included the original record inside the cooler before
shipping. Enter the shipper’s name as the "relinquished to" (e.g., Federal
Express) and estimate the time. Once shipped, the correct time and air bill
number will be recorded in the field sample collection notebook.

Equipment Decontamination

Sample collection equipment will be decontaminated between each sample in the
following manner: (1) alconox and tap water wash, (2) tap water rinse and
distilled-deionized water rinse, and (3) air dry. Stainless steel bailers should
always be clean prior to sample collection. These bailers should be stored in a
clean storage area with an aluminum foil wrap. For proper disposal, disposable
Teflon sampling bailers will be placed in plastic garbage bags after each well has
been sampled.

The materials needed for equipment decontamination should be located at a
decontamination area.
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APPENDIX B: GEOTECHNICAL LABORATORY TESTING

Introduction

This appendix describes the geotechnical laboratory test procedures for soil samples to be
collected from the borings. The samples would be tested at the Shannon & Wilson
laboratory to determine basic index and engineering properties, such as static strength
and compressibility of the subsurface soils. Geotechnical laboratory testing would
consist of visual classification, water content determinations, Atterberg limits, and grain-
size analyses. Soil strength and compressibility characteristics would be determined by
performing consolidated undrained triaxial compression tests, unconsolidated undrained
triaxial compression tests, unconfined compression tests, direct shear tests, and one-
dimensional consolidation tests.

All laboratory testing would be performed in accordance with the American Society for
Testing and Materials (ASTM) standard test procedures.

Index Tests

Visual Classification

All soil samples obtained from the borings would be visually reclassified in our
laboratory using a system based on the following ASTM Designation D 2487 (Standard
Test Method for Classification of Soil for Engineering Purposes and ASTM Designation)
and ASTM Designation D-2488 (Standard Recommendation Practice for Description of
Soils, Visual-Manual Procedure). This visual classification method allows for consistent
correlation of soils. The individual sample classifications would be incorporated into the
individual boring logs.

Water Content Determinations

The natural water content of each soil sample recovered from the borings would be
determined in general accordance with ASTM Designation D 2216 (Standard Method of
Laboratory of Water (Moisture) Content of Soil, Rock, and Soil-Aggregate Mixtures).
Water contents would be plotted in the individual boring logs. Comparison of a soil’s
natural water content with its index properties is useful in characterizing soil unit weight,
consistency, compressibility, and strength.

Atterberg Limits Determinations

Atterberg limits would be determined on selected samples of fine-grained soil obtained in
the borings, in general accordance with ASTM Designation D 4318 (Standard Test
Method for Liquid Limit, Plastic Limit, and Plasticity Index of Soils) (ASTM, 1997). The
Atterberg limits include Liquid Limit (LL), Plastic Limit (PL), and Plasticity Index
(PI=LL-PL). They are used to assist in classification of soils, soil consistency, and
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evaluation of soil compressibility and strength. The results of the Atterberg limits
determination would be shown in the boring logs and graphically on the plasticity charts.

Grain-Size Analysis

Grain-size analyses on selected samples of coarse- and fine-grained soils would be
performed in general accordance with ASTM Designation D 422 (Standard Method for
Particle-Size Analysis of Soils). The three general procedures to determine the grain-size
distribution of a soil are sieve analysis, hydrometer analysis, and combined analysis. For
this project, only sieve analysis would be performed.

Grain-size distribution is used to assist in classifying soils, evaluating their liquefaction
potential, and providing correlation with soil correlation properties including
permeability and capillarity. Results of the grain-size analyses would be plotted on grain-
size distribution curves. Along with each grain-size distribution would be a tabulated
summary containing the sample description and natural water content.

Strength Tests

Consolidated, Undrained Triaxial Compression Tests

Two consolidated, undrained triaxial compression tests (CU tests) with pore water
pressure measurements would be performed on relatively undisturbed samples (fine-
grained) in general accordance with ASTM Designation D 4767. The test results would
be used to estimate the undrained (short-term) shear strength of fine-grained soils.

Prior to consolidating and shearing, each sample would be saturated using back pressure.
The degree of saturation would be determined by measuring the pore pressure coefficient
B. In addition to allowing top and bottom drainage, side drains would be used to
facilitate consolidation and pore-pressure equalization. The specimens would then be
sheared at a constant rate that allows equalization of pore pressure throughout the
specimen. A strain-controlled testing machine would be used so that a more uniform
pore-pressure distribution would be achieved throughout the sample during shearing. An
electronic transducer would record pore-pressure measurements at the bottom of the
tested samples.

Detailed test results, including individual stress path plots (p-q plots), Mohr’s circles at
failure, and corresponding Mohr Coulomb failure envelopes would be presented.
Atterberg limits would be performed on a portion of the test samples and graphically
shown on the plasticity charts.

Direct Shear Tests

Two direct shear tests would be performed on two relatively undisturbed, pre-cut samples
(fine-grained soils) in general accordance with ASTM Designation D 3080-90 (Standard
Test Method for Direct Shear Test of Soils Under Consolidated Drained Conditions).
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Atterberg limits would be also performed and the results would be presented on the
plasticity charts.

The results of the direct shear tests would be used to estimate the residual shear strength
along a pre-selected plane. Within the test series, the same sample would be used with
each of the three different normal loads. The specimen would be inundated with water,
consolidated at a selected normal stress, and sheared at a constant rate of strain.
Specimens would be sheared slowly to a displacement of about 0.25 inch. The shear
displacement would be then reversed until the specimen was back in its initial position.
This would be followed by slowly reshearing followed by another reversal. The process
would be repeated until a constant residual friction resistance was reached. The samples
would be sheared through a total cumulative displacement of 1.5 to 2.0 inches.

Test results would be presented and include plots of shear stress and normal displacement
versus shear strain for each specimen under various normal stresses. A plot of shear
stress versus normal stress and pertinent specimen data would be presented.

One-Dimensional Consolidation Tests

One-dimensional consolidation tests would be performed on two selected relatively
undisturbed samples in general accordance with ASTM Designation D 2435 (Standard
Test Method for One-Dimensional Consolidation Properties of Soils). In general, the
consolidation test results (presented as consolidation curves) would be used to evaluate
the maximum past consolidation pressure and the compression characteristics of the
tested sample under the proposed loads.
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APPENDIX C: HEALTH AND SAFETY PLAN

Site Description

This Health and Safety Plan (HSP) applies to activities to be carried out during the
environmental and geotechnical subsurface soil, groundwater, and sediment sampling
activities for the South Park Bridge Environmental Impact Statement (EIS). Sampling
activities will be conducted on Boeing Company property, King County property, City of
Seattle property, and within the Lower Duwamish Waterway . The Boeing property is an
active RCRA Corrective Action Site and the Lower Duwamish Waterway channel is a
listed Superfund site. Based on existing environmental information regarding these sites
and the duration of industrial operations at these properties, it is anticipated that the
following chemical contaminates are present in the project area: PCBs, TCE, Toluene,
metals, and hydrocarbon fuels. This HSP will follow the procedures and requirements
described in 29 CFR 1910.120b 1-4, the Washington General Occupational Health and
Safety Standards in WAC 296-62 Part P for a site-specific Safety and Health Plan, and
WAC 296-155.

Each boring will be set up with a twenty-five foot exclusion zone when appropriate and
will be accessed by 40-hour trained HAZWOPER personnel only. All work activities
conducted with the exclusion zone will be defined by yellow cautionary boundary. Areas
outside the exclusion zone will be safe to the general public.

Approach to Health and Safety

This HSP is designed to address anticipated hazards that will be encountered during the
drilling and sampling activities conducted for this project. These activities and actual site
conditions may vary during the project and require an upgrade and/or downgrade to the
HSP’s protection requirements. All changes to this HSP must be approved by each of the
project contractors’ Health and Safety Offices, with the concurrence of the Health and
Safety Representative for the individual property owners. All changes to the HPS will be
conveyed to all on-site contractor personnel and other personal seeking access to active
project work sites by the site Health and Safety Officer (HSO).

All workers, visitors, and regulatory personnel are expected to be familiar with and
comply with all aspects of this HSP. Any individual who fails to comply with on-site
protection levels and/or provisions of this HSP will be excluded from all active work
areas and/or exclusion zones. The site HSO and/or property owner representative will be
responsible for maintaining a list of the approved personnel at the site.
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All required personal protective clothing and equipment for on-site workers shall be
provided by the individual contractors. Regulatory and local governmental personal and
any visitors brought on site shall provide their own protective clothing and equipment
that meets and or exceeds this plan’s requirements.

All individuals conducting fieldwork for this project will read and sign off on the
information documented in this HSP. The Plan will be read and signed off on before any
individual enters the project work site prior to commencement of work activities.
Individuals from each contractor shall read and sign off on the HSP and notify their
representative Site Safety Officer assigned to the project that they understand their
responsibilities with respect to worker health and safety as required on this project. Each
individual contractor will have a copy of the Plan on-site at all times. An organizational
chart defining health and safety plan personnel is provided on page 5 of this Work Plan.

Key Personnel and Responsibilities

King County Department of Transportation Personnel

Project Director: Tim Lane, PE (206) 296-3708
Responsible for technical and administrative oversight of the project. The Project
Director is not required to be on site during the work activities but will be in
contact with the Project Manager on a regular basis.

Project Manager: Tim Lane, PE (206) 296-3708
Responsible for oversight of all aspects of the project including health and safety,
quality assurance, technical support, and all on-site work activities

Health and Safety Officer: Jim Sussex (206) 296-8737

Responsible for overseeing the HSP’s implementation. The HSO is not required
to be on site during work activities, but will be in contact with the Site Safety
Officer on a regular basis. All changes in the HSP will be approved by the HSO
and implemented by the Site Safety Officer.

Field Manager and Site Safety Officer: Erin Nelson, PE, LG (206) 296-0274

Responsible for coordinating all aspects of the field activities and providing direct
oversight of the work crews. The FM will be the designated SSO and HSO in the
event that the project HSO is not present. The FM is responsible for all
subcontractors and for controlling site access.

Wilbur Consulting Inc. Preliminary Site Investigation for
South Park Bridge Final Work Plan Waste Characterization and Geotechnical Data
8/30/2004

Appendix C
2



Parsons Brinckerhoff Personnel
Project Director: Einer Handeland, PE (206) 382-6320
Responsible for technical and administrative oversight of the project. The Project
Director is not required to be on site during the work activities but will be in
contact with Project Manager on a regular basis.

Project Manager: Yuhe Yang, PE (206) 382-5273
Responsible for oversight of all aspects of the project including health and safety,
quality assurance, technical support, and all on-site work activities

Health and Safety Officer: Bill Lider (206) 382-5260

Responsible for overseeing the HSP’s implementation. The HSO is not required
to be on site during work activities, but will be in contact with the Site Safety
Officer on a regular basis. All changes in the HSP will be approved by the HSO
and implemented by the Site Safety Officer. The HSO will act as the stand-in FM
and SSO if needed.

Field Manager: Patrick Romero (206) 382-8311
Responsible for coordinating all aspects of the field activities and providing direct
oversight of the work crews. The FM will be the designated HSO in the event
that the project HSO is not present. The Parsons Brinckerhoff FM is responsible
for all subcontractors and for controlling site access.

Site Safety Officer: Patrick Romero (206) 382-8311
Responsible for implementing the Site Safety Plan. The SSO is specifically
responsible for:

Site access control

Safety and health records

Selecting personnel protective equipment (PPE)

Inspecting, maintaining, and storing PPE

Controlling entry and exit at the access control points

Monitoring on-site hazards and conditions

Auditing compliance with the HSP

Enforcing safety procedures

Enforcing site control

Notifying emergency response personnel in emergencies

Setting up decontamination areas, controlling decontamination, preparing
solutions, and labeling of contaminated materials

Training employees on emergency procedures and evacuation routes
Maintaining site security

Dispensing PPE and ensuring PPE is available

Conducting safety meetings
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e Maintaining all necessary documentation for relevant activities listed and
other applicable elements of the Work Plan

Wilbur Consulting Inc. Personnel

Project Manager, Health and Safety Manager,
Field Manager, and Site Safety Officer:
Scott Wilbur, RG (206) 935-1506 Office

(206) 605-7387 Cell

Historical Research Associates Inc. Personnel
Cathy Bialas, Site Officer: (206) 935-1506 Office

Shannon and Wilson Personnel
Project Manager: Hisham Sarieddine, PE (206) 695-6873

Health and Safety Officer: Ann Marie Johnson (206) 695-6838

Field Managers and Site Safety Officers:
Agnes Tirao (206) 695 6881

Xiao Hui Lui (206) 695-6835

Wayne Lindell (206) 695-6855

Paul VanHorne (206) 695-6840

Geo-Tech Drilling Personnel

Project Manager: Dale Abernathy (253) 395-1223 Office
(206) 409-8199 Cell

Health and Safety Officer: Lance Wilson (253) 395-1223

Field Managers and Site Safety Officers:
Steve Van Bergen (253)395-1223

Larry Inselman (253) 395-1223

Travis Stephens (253) 395-1223

Pile Contractors
Project Manager / Project Director / Site Safety Officer / Health & Safety

Officer:
Phil Bononcini (206) 714-5872

Field Manager:
Joe Frauenheim (206) 713-2395
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Apollo Geophysics

Project Manager:
Lynn M Ringstad (206) 647-8303

Health and Safety Officer:
Lynn M Ringstad (206) 647-8303

Field Manager and Site Safety Officer:
Matthew C. Ringstad (206) 276-4800

Northern Marine Salvage

Project Manager, Health and Safety Manager,
Field Manager, and Site Safety Officer:
Brian Carlson (206) 832-3086

Emerald Services

Project Manager:
Mike Mechealis (206) 832-3086

Health and Safety Officer:
Heather Barden (206) 832-3089

Field Manager and Site Safety Officer :
Gary Cowely (206) 832-3054

The Boeing Company

Project Manager:
Richard White (206) 655-3640

Health and Safety Officer:
Will Ernst (425) 891-7724

Field Manager and Site Safety Officer :
Michael Gleason (206) 655-2222

Field Activities

The field activities described in this Work Plan for investigating a controlled site of
interest will be conducted under Level D protection. All PSA and geotechnical fieldwork
activities will be conducted under Level D protection, and upgraded to Level C protection
if airborne action levels are exceeded. All personnel will wear the following personal
protective equipment (Level D), during drilling and sampling activities.
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Personal Protective Equipment (Level D)
e Neoprene safety boots with a steel toe/shank
e Hard hat
e Tyvek coveralls
e Gloves (undergloves vinyl, outergloves nitrile)
e Safety glass (during drilling activities)
e Hearing protection

e Half-face respirator, cartridge-type organic vapor
(only if upgraded to Level C protection)

Monitoring

Areas where drilling and sample collection are being conducted will be monitored
periodically using an Organic Vapor Monitor (OVM) in the breathing zone. If any OVM
readings are above monitoring limits for a sustained period of 10 to 15 seconds,
background Drager tube readings shall be collected for all chemicals of concern. See
Table B for action levels for upgrading to Level C protection for chemical compounds of
concern. If the Drager Tube measurements exceed 10 percent of the Lower Explosive
Limit (LEL), all workers shall leave the area until safe levels are maintained. Additional
measures and protection may be required. The exclusion zone will be placed to prevent
the public from entering any unsafe areas.

If the Drager tube measurements do not exceed Action Levels and OVM readings
continuously exceed 50 ppm, purifying respirators will be worn until measured vapors in
the workspace are measured to be below the 50-ppm limit.

Table B
Chemical Compounds of Concern: Action Levels
Chemical Compounds Action Level
of Concern

TCE >12.5 ppm
Carbon Tetrachloride > 1.0 ppm
V.C. >0,5 ppm
Benzene > .05 ppm

Note that the wet nature of the soil and sediment in the areas where the potential for
chemical exposure exists, is limited to skin contact for the most part.
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Emergency Facilities and Numbers
The following numbers should be preprogrammed into the Site Safety Officer’s cell

phone,

and should be posted in a conspicuous place at the site. All site personnel should

be aware of this location.

The Boeing Company Property Contact Numbers

Boeing Fire and Security Emergency Number: (206) 655-2222
Boeing Emergency Transportation Systems: not provided

Hospital

Harborview Medical Center

325 9th Avenue

Seattle, Washington

Information Number: (206) 223-3000
Emergency Number: (206) 223-3074

Directions to Harborview Medical Center from site:

Exit project site to the east along 16" Avenue South. Turn left (northbound
toward Seattle) onto East Marginal Way. Proceed north on East Marginal Way
onto Carleton Avenue South, and follow to I-5. Get onto I-5 northbound. Exit
onto James Street going east and drive to 9th Avenue. Turn right and follow signs
to the emergency entrance. Map provided on following page 8 of Appendix C .
Note because the project is being conducted within an urban setting with full
community emergency support any medical incidents that occur on site shall be
phoned in to 911. City of Seattle emergency response will respond. Do not
attempt to transport an injured person to Harborview Medical Center wait for
emergency response to arrive.

Fire, Police, and Ambulance: 911
For non-Boeing Company property emergencies call 911 and wait for response.

Wilbur Consulting Inc. Preliminary Site Investigation for
South Park Bridge Final Work Plan Waste Characterization and Geotechnical Data

8/30/2004

Appendix C
7



Map to Harborview Medical Center
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APPENDIX D: IN-WATER EMERGENCY PROCEDURES
AND SPILL RESPONSE PLAN

Emergency Procedures

It will be the Site Safety Officer (SSO)’s responsibility to determine appropriate
responses to emergency incidents. The response sequence will be to (1) remove all
personnel from the area, (2) assess the severity of the incident, (3) contact the appropriate
emergency assistance, and (4) swiftly move to a rendezvous point for aid.

The following planning measures will be instituted to facilitate responses to emergency
situations:

e The SSO will conduct a safety briefing before the start of work. Copies of this
SSHP will be distributed to all project personnel. After reading the plan, all Geo-
Tech Explorations project personnel will be required to sign a SSHP consent
agreement.

e All Geo-Tech Explorations project personnel will be instructed in the use of all
field safety equipment before field activities take place.

e The Project Manager will verify that all field staff has fulfilled the project training
and medical monitoring requirements.

e The SSO will check to see that all required safety equipment is at the job site
before the start of each day's field activities.

e The SSO will establish an emergency rendezvous or evacuation point before the
start of each day's fieldwork.

e The Project Manager will make sure all Geo-Tech Explorations personnel know
the emergency route to the hospital.

e Employees are required to notify the SSO of any suspected exposure. In the event
of any injury or suspected exposure, the SSO will contact (through the 911
emergency number) the appropriate hospital and ambulance service, if necessary.

Required Notifications in the Event of a Spill

All spills of oil or hazardous substances into navigable waters and all spills of a
reportable quantity of hazardous substances (40 CFR Part 302) must be immediately
reported by the spiller to the National Response Center (NRC). The NRC will contact
appropriate local United States Coast Guard (USCG) or Environmental Protection
Agency (EPA) offices. Notifying state officers does not relieve the spiller from Federal
requirements to notify NRC.
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National Response Center
1-800-424-8802 Toll Free
1-202-267-2675 Toll Call

All spills of oil into Washington State waters must be immediately reported to the
Washington State Emergency Management Division (WA EMD). Marine casualties,
disabled vessels or near-miss incidents should also be reported.

The Washington Emergency Management Division (EMD)
24-Hour Emergency Spill Response
1-800-258-5990
or
1-800-OILS-911

For spills of hazardous substances, the spiller is required to notify the nearest Washington
State Department of Ecology office:

The Washington State Department of Ecology
24-Hour Emergency Spill Response
Northwest Office, Bellevue: 1-425-649-7000

If oil is spilled into water of the State, or escape into waters of the State is likely, any quantity
of oil that would produce a visible oily slick, oily solids, or coat aquatic life, habitat or
property with oil, but excluding normal discharges from properly operating marine engines;
if spilled on the surface of land, a quantity of oil over one barrel (42 gallons).

First Responder Guidelines

The following procedures needs to be followed should a hazardous substance or oil spill
occur:

1. Remain upwind, uphill or upstream of the incident and assess the situation from a
safe distance. Use binoculars, if available, to view the scene. Attempt to
determine if radiological materials or hazardous substances are present. Observe
and note the following:

e Effects on people, animals, and the environment;

e Container types, markings, placards, and labels. If available, use the
USDOT Emergency Response Guidebook for reference;

e Signs of any released or discharged substances and any unusual or
pungent odors (move further away or upwind if you detect an odor and
you are not positive if it is safe);

e Wind direction and prevailing weather;
e Distance and direction of nearby dwellings; and
e Distance and direction of any nearby surface water.
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2. The initial responder shall then make notifications, as listed above.

3. The initial responder shall not enter an area where the responder may become a
victim, even to rescue another.

4. Until help arrives, the initial responder should:

Cordon off the incident area and establish a safe zone. If chemical vapors
or flammable/explosive materials are involved, evacuate all persons from
the immediate area and remain upwind of the incident area. If sources of
radiation or radioactive materials are suspected to be involved, use the
principles of time, distance and shielding to reduce potential exposure.

Enter the incident area only if properly trained and equipped with
appropriate protective clothing and equipment.

Render first aid to victims, and be sure to notify medical personnel if
radiation exposure or contamination is suspected.

Serve as an on-scene communication point.

Brief the response team leader or incident commander upon arrival.

Initial Assessment/Information Check-Off List
The following information should be provided by the spiller or reporting person:

1. Time of call
2. Caller name, address and telephone number
3. Vessel/facility information
e Name
e Name of vessel, railcar-truck number
or other identifying information
e Type and size of vessel/facility
e Nationality (vessel only)
4. Date and time of incident (or when discovered)
5. Type of incident (explosion, grounding, etc.)
6. Pollutants/substances released
7. Source of material released
8. Estimated amount spilled
9. Total potential quantity
10.  Total already released
11.  Spill/released into air, ground, water or subsurface
12.  Weather/sea conditions
13. Point of contact (responsible party name, telephone number, address)
14.  Vessel/facility agent(s) (hame and telephone number)
15. Name of carrier
16.  Number and type of injuries or fatalities
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17.
18.
19.
20.
21.

Names of all people on scene

Response activities being done or that have been completed
Any evacuations that have occurred

Estimated dollar amount of property damage

Other agencies notified

Spill Prevention and Minor Spill Control

The following procedures are established for a minor release of oil or other hazardous
material(s) during on-land or on-water boring activities.

1.

It is the SSO’s responsibility to inspect daily all vehicles and equipment in use
by Geo Tech Explorations.

The SSO will be responsible for ensuring that each vehicle is supplied with
petroleum sorbent pads, loose granular sorbent, and oil drain pans.

In the event of a leak or spill of oil or other hazardous materials:

Identify the source of the release.

Contain the released materials by establishing a barrier at the leading edge
of the released material using the booms, sorbent pads and loose granular
material.

If the release is the result of a leak, the spill may be contained by using a
oil drip pan.

Isolate and repair the source of the leak. If the spill is the result of a
tipped-over or damaged container, place the damaged container into a
plastic bag filled with granular sorbent material. Store the damaged
container on the support vehicle, protected by a dam (created with sorbent
pads and loose granular material).

Clean all remaining spilled material using the sorbent pads and loose
granular materials.

Dispose of all waste contents into a bucket (or drum if available) that is in
good condition. Securely close the drum and label it with drum content,
date of generation, and point of contact information. Waste materials
must be disposed of in accordance with the established rules and
regulations provided by the United States Environmental Protection
Agency, Washington Department of Ecology, and/or Oregon Department
of Environmental Quality.

All soils contaminated by the release of oil or other hazardous materials shall be removed
and addressed in a fashion similar to the process described above.
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14. HEALTH AND SAFETY PLAN APPROVAL

This Health and Safety Plan has been reviewed and hereby approved. By their
signatures, the following undersigned certify that this Health and Safety Plan meets the
requirements of 29 CFR 1910.120 and WAC 296-62-3010 and all other applicable
regulations for the protection of the health and safety of all persons entering upon this

site.

King County Site Safety Officer Date
Parsons Brinckerhoff Site Safety Officer Date
The Boeing Company Site Safety Officer Date
Wilbur Consulting Inc. Site Safety Officer Date
Shannon and Wilson Site Safety Officer Date
Geo-Tech Explorations Site Safety Officer Date
Emerald Services Site Safety Officer Date
Northern Marine Salvage Site Safety Officer Date
Apollo Geophysics Site Safety Officer Date
Historical Research Associates Inc. Site Safety Officer Date
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By their signature, the following undersigned certify that this Health and Safety Plan has
been read, or otherwise communicated to them. They further certify that they completely
understand this plan and will follow its procedures for the protection of the health and

safety of all persons entering upon this site.

NAME DATE
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APPENDIX E: FIELD FORMS AND SAMPLING GUIDES
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SOIL CLASSIFICATION SYSTEM

[

MAJOR GRAPHIC LETTER TYPICAL
DIVISIONS SYMBOL SYMBOL' DESCRIPTIONS
CLEAN ARt Ns GW Well-graded gravel; gravelsand mixture(s);
GRAVEL RN ’ iitle or no fines
GRAVEL AND (Litte or ;
Poorly-graded gravel; gravel/sand mixture(s);
GRAVELLY SOI
- no fines) GP little or na fines
@ {More than 50% 3 Xk
588 of coarse fraction GRAVEL peSpealatell GM Silty gravel; gravel/sand/silt mixture(s)
» 32 retained on WITHFINES  FRAEFEIGI
283 #4 sieve) (Appreciable X4 B ES o
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»E 3
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2208 b— -
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W =g .
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HIGHLY ORGANIC SOIL PT Peat: humus; swamp soil with high organic content

/

Notes® ! Duai letter symbols (i.e., SM-SP) for a sand or gravel indicate a soll with an estimated 5-15% fines. Multiple letter symbois (i.e., ML/CL) indicates
borderline or multiple sail classifications. Only the first letter symbol's respective paltern is shown on logs. :
2. Soil descriptions shown on logs use the terminology and general approach for the Visual-Manual Procedure, Description and Identification of Soils,
as outlined in ASTM D) 2488. : e emgmisEe e
3. Soll descriptions (which are based on estimated values) are as lollows: Primary Soll Type(s) - i.e., “GRAVEL", "SAND", "SILT™, "CLAY", etc.
Secondary Soll Type(s) (>15%) - i.e., "gravelly”, "sandy", “clayey”, etc.
Modifier(s) (>5% and <15%) - i.e., ‘with gravel™, “with sand”, “with clay”, etc.

Minor Componenl(s) (s5%} - Le., “trace gravel”, “trace sand", “trace clay®, slc.
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400 NORTH 34TH STREET, SUITE 100

SHANN N&WlLsaN, INC. B X SASINGTON 8103

206-632-8020 FAX 208-633-6777

Job Deseription:

Field Tech:

Ext.:

Proj. Mgr.

Ext.:

Client:

Phone:

i Address:

*o

e it

- “Comments:

__ Store after testing O

Discard after testing (|

or Labaratory use only
Datcsentmwarehouse

D Send lettertochent. OO0 piscard.

Initials Date
O Sample Discarded.

Job Name:

Job No.:
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APPENDIX F:  ACCESS LICENSE FOR SAMPLING

ACTIVITIES AT BOEING
Wilbur Consulting Inc. Preliminary Site Investigation for
South Park Bridge Final Work Plan Waste Characterization and Geotechnical Data
8/30/2004
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RECEIVED Ener=thandefand, i3
) :DQU.V\CS W[ Mthn
‘ PARSONS BRINCKERHOFF EinNglep - FaLECOrY
- ACCESS LICENSE FOR SAMPLING ACTIVITIES

1. This license, dated February 10, 2003, is granted by THE BOEING COMPANY,
a Delawase corporation (hereafier, "Bosing") to King County, a Washington State -
governmental entity (hereafter, "King County").

2. Besing is the owner of certain real property located on the Duwamish Waterway.
ing County desires to undertake sampﬁngaeﬁvi&es on a certain portion of these

properties. The appreximate locations of the proposed sampling activities are described
on the attached Exhibit A.

Sa009) 43D Ghgpis

3. KingCounty acknowledges this license is intended solely to provide King County
with a temporary right of entry onto Boeing-owned property to undertake
sampling activities.

4.  Becing grants to King County, its contractors, subcontractors, and suppliers
(collectivly "King County”) reasenable access to the portion of Bosing's properties
depicted an Exbibit A (hereafter e sole purpose of undertaking
sampling for a geo! hazardou s investigation in connection with
Kk;gCumty’g sont ,‘x‘ rehabili

Any such sampling

advance by Boeing.

5.  King County shall comply with all Boeing Security requirements, including, but
not limited to, obtaining Boeing badges prior to entering the Premises.

6. . King County shall provide Boeing, if desired, with split samples of any and all
samples King County may take on Boeing property pyrsuant to this license.

7. King County agrees to fully share with Boeing the results of the sampling and
testing King County conducts in accordance with this license. King County also agrees
to provide to Boeing, as soon as practicable, a copy of all analytical data.

8. As soon as practicable, King County further agrees to provide Boeing with its
sampling and amalysis plan, work plan, Quality Assurance plan, personnel roster and
Health and Safety plan.

9 Boemg's representatnve(s) may acéompanyv King County’s representative(s) during

King County’s sampling activities. Boeing will timely provide to King County the names
of the Boeing representative(s). King County shall provide to Boeing at least one week’s
notice prior to the commencement of the work contemplated by this license. ;



=

ACCESS LICENSE FOR SAMPLING ACTIVITIES
February 10, 2003
Page 3 of 3

Boeing will move containerized waste onsite to a location specified by Boeing. Boeing
will designate, transport and dispose of waste material. King County agrees to reimburse
Boeing for the reasonable cost of the transport and disposal of this waste.

4. King County shall keep the Premises free and clear of any liens and
encumbrances arising out of its activities relating to this license.

15 This license will terminate on December 31, 2003. Boeing may terminate this
license upon 48 hours’ written notice in the event King County breaches any of the terms

DATED this 10® day of February 2003.

LICENSOR:

THE BQEING COMPANY

ks: COMV\ 5@)




Appendix C: Analytical Results (CD)







Appendix D: MTCA Cleanup Regulation
(WAC 173-340-900)






WAC 173-340-900 Tables.

MTCA Cleanup Regulation

Table 720-1

Method A Cleanup Levels for Ground Water.”
Hazardous Substance CAS Number Cleanup Level
Arsenic 7440-38-2 5 ug/liter’
Benzene 71-43-2 5 ug/liter®
Benzo(a)pyrene 50-32-8 0.1 ug/lite:rd
Cadmium 7440-43-9 5 ug/liter®
Chromium (Total) 7440-47-3 50 ug/liter’
DDT 50-29-3 0.3 ug/liter®
1,2 Dichloroethane (EDC) 107-06-2 5 ug/liter
Ethylbenzene 100-41-4 700 ug/liter'
Ethylene dibromide (EDB) 106-93-4 0.01 ug/liter
Gross Alpha Particle Activity 15 pCilliter®
Gross Beta Particle Activity 4 mrem/yrl
Lead 7439-92-1 15 ug/liter™
Lindane 58-89-9 0.2 ug/liter"
Methylene chloride 75-09-2 5 ug/liter®
Mercury 7439-97-6 2 ug/liter®
MTBE 1634-04-4 20 ug/liter?
Naphthalenes 91-20-3 160 ug/liter"
PAHs (carcinogenic) See

benzo(a)pyrene’

PCB mixtures 0.1 ug/liter’
Radium 226 and 228 5 pCilliter'
Radium 226 3 pCi/liter”
Tetrachloroethylene 127-18-4 5 ug/liter’
Toluene 108-88-3 1,000 ug/liter™

Total Petroleum Hydrocarbons™

[Note: Must also test for and meet cleanup levels for other petroleum

components--see footnotes!]
Gasoline Range Organics

Benzene present in
ground water

No detectable benzene

in ground water
Diesel Range Organics
Heavy Oils
Mineral Oil
1,1,1 Trichloroethane
Trichloroethylene
Vinyl chloride
Xylenes

February 12, 2001

71-55-6
79-01-6
75-01-4
1330-20-7

800 ug/liter
1,000 ug/liter

500 ug/liter
500 ug/liter
500 ug/liter
200 ug/titer’

5 ug/liter”

0.2 ug/liter™
1,000 ug/liter®

Footnotes:

a

173-340-900

Caution on misusing this table. This table has been developed
for specific purposes. It is intended to provide conservative
cleanup levels for drinking water beneficial uses at sites
undergoing routine cleanup actions or those sites with relatively
few hazardous substances. This table may not be appropriate for
defining cleanup levels at other sites. For these reasons, the
values in this table should not automatically be used to define
cleanup levels that must be met for financial, real estate,
insurance coverage or placement, or similar transactions or
purposes. Exceedances of the values in this table do not
necessarily mean the ground water must be restored to those
levels at all sites. The level of restoration depends on the
remedy selected under WAC 173-340-350 through 173-340-390.
Arsenic. Cleanup level based on background concentrations for
state of Washington.

Benzene. Cleanup level based on applicable state and federal
law (WAC 246-290-310 and 40 C.F.R. 141.61).
Benzo(a)pyrene. Cleanup level based on applicable state and
federal law (WAC 246-290-310 and 40 C.F.R. 141.61), adjusted
to a 1 x 107 risk. If other carcinogenic PAHs are suspected of
being present at the site, test for them and use this value as the
total concentration that all carcinogenic PAHs must meet using
the toxicity equivalency methodology in WAC 173-340-708(8).
Cadmium. Cleanup level based on applicable state and federal
law (WAC 246-290-310 and 40 C.F.R. 141.62).

Chromium (Total). Cleanup level based on concentration
derived using Equation 720-1 for hexavalent chromium. This is
a total value for chromium III and chromium VI If just
chromium III is present at the site, a cleanup level of 100 ug/l
may be used (based on WAC 246-290-310 and 40 C.F.R.
141.62).

DDT (dichlorodiphenyltrichloroethane).  Cleanup levels
based on concentration derived using Equation 720-2.

1,2 Dichloroethane (ethylene dichloride or EDC). Cleanup
level based on applicable state and federal law (WAC 246-290-
310 and 40 C.F.R. 141.61).

Ethylbenzene. Cleanup level based on applicable state and
federal law (WAC 246-290-310 and 40 C.F.R. 141.61).
Ethylene dibromide (1,2 dibromoethane or EDB). Cleanup
level based on concentration derived using Equation 720-2,
adjusted for the practical quantitation limit.

Gross Alpha Particle Activity, excluding uranium. Cleanup
level based on applicable state and federal law (WAC 246-290-
310 and 40 C.F.R. 141.15).

Gross Beta Particle Activity, including gamma activity.
Cleanup level based on applicable state and federal law (WAC
246-290-310 and 40 C.F.R. 141.15).

Lead. Cleanup level based on applicable state and federal law
(40 C.F.R. 141.80).

Lindane. Cleanup level based on applicable state and federal
law (WAC 246-290-310 and 40 C.F.R. 141.61).

Methylene chloride (dichloromethane). Cleanup level based
on applicable state and federal law (WAC 246-290-310 and 40
C.FR. 141.61).

Mercury. Cleanup level based on applicable state and federal
law (WAC 246-290-310 and 40 C.F.R. 141.62).

Methyl tertiary-butyl ether (MTBE). Cleanup level based on
federal drinking water advisory level (EPA-822-F-97-009,
December 1997).

Naphthalenes. Cleanup level based on concentration derived
using Equation 720-1. This is a total value for naphthalene, 1-
methyl naphthalene and 2-methyl naphthalene.

PCB mixtures. Cleanup level based on concentration derived
using Equation 720-2, adjusted for the practical quantitation
limit. This cleanup level is a total value for all PCBs.

Radium 226 and 228. Cleanup level based on applicable state
and federal law (WAC 246-290-310 and 40 C.F.R. 141.15).
Radium 226. Cleanup level based on applicable state law
(WAC 246-290-310).

Page 231



173-340-900 MTCA Cleanup Regulation

v Tetrachloroethylene. Cleanup level based on applicable state
and federal law (WAC 246-290-310 and 40 C.F.R. 141.61).

w  Toluene. Cleanup level based on applicable state and federal
law (WAC 246-290-310 and 40 C.F.R. 141.61).

x  Total Petroleum Hydrocarbens (TPH). TPH cleanup values
have been provided for the most common petroleum products
encountered at contaminated sites. Where there is a mixture of
products or the product composition is unknown, samples must
be tested using both the NWTPH-Gx and NWTPH-Dx methods
and the lowest applicable TPH cleanup level must be met.

e  Gasoline range organics means organic compounds measured
using method NWTPH-Gx. Examples are aviation and auto-
motive gasoline. The cleanup level is based on protection of
ground water for noncarcinogenic effects during drinking water
use. Two cleanup levels are provided. The higher value is
based on the assumption that no benzene is present in the ground
water sample. If any detectable amount of benzene is present in
the ground water sample, then the lower TPH cleanup level must
be used. No interpolation between these cleanup levels is
allowed. The ground water cleanup level for any carcinogenic
components of the petroleum [such as benzene, EDB and EDC]
and any noncarcinogenic components [such as ethylbenzene,
toluene, xylenes and MTBE], if present at the site, must also be
met. See Table 830-1 for the minimum testing requirements for
gasoline releases.

e  Diesel range organics means organic compounds measured

" using NWTPH-Dx. Examples are diesel, kerosene, and #1 and
#2 heating oil. The cleanup level is based on protection from
noncarcinogenic effects during drinking water use. The ground
water cleanup level for any carcinogenic components of the
petroleum [such as benzene and PAHs] and any noncarcinogenic
components [such as ethylbenzene, toluene, xylenes and naph-
thalenes], if present at the site, must also be met. See Table
830-1 for the minimum testing requirements for diesel releases.

e  Heavy oils means organic compounds measured using NWTPH-
Dx. Examples are #6 fuel oil, bunker C oil, hydraulic oil and
waste oil. The cleanup level is based on protection from
noncarcinogenic effects during drinking water use, assuming a
product composition similar to diesel fuel. The ground water
cleanup level for any carcinogenic components of the petroleum
[such as benzene, PAHs and PCBs] and any noncarcinogenic
components [such as ethylbenzene, toluene, xylenes and
naphthalenes], if present at the site, must also be met. See Table
830-1 for the minimum testing requirements for heavy oil
releases.

e Mineral oil means non-PCB mineral oil, typically used as an
insulator and coolant in electrical devices such as transformers
and capacitors measured using NWTPH-Dx. The cleanup level
is based on protection from noncarcinogenic effects during
drinking water use. Sites using this cleanup level must analyze
ground water samples for PCBs and meet the PCB cleanup level
in this table unless it can be demonstrated that: (1) The release
originated from an electrical device manufactured after July 1,
1979; or (2) oil containing PCBs was never used in the equip-
ment suspected as the source of the release; or (3) it can be
documented that the oil released was recently tested and did not
contain PCBs. Method B (or Method C, if applicable) must be
used for releases of oils containing greater than 50 ppm PCBs.
See Table 830-1 for the minimum testing requirements for
mineral oil releases.

y L1,1 Trichloroethane. Cleanup level based on applicable state
and federal law (WAC 246-290-310 and 40 C.F.R. 141.61).

z  Trichloroethylene. Cleanup level based on applicable state and
federal law (WAC 246-290-310 and 40 C.F.R. 141.61).

aa  Vinyl chloride. Cleanup level based on applicable state and
federal law (WAC 246-290-310 and 40 C.F.R. 141.61), adjusted
toalx10” risk

bb Xylenes. Cleanup level based on xylene not exceeding the
maximum allowed cleanup level in this table for total petroleum
hydrocarbons and on prevention of adverse aesthetic characteris-
tics. This is a total value for all xylenes.
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MTCA Cleanup Regulation 173-340-900

Table 740-1
Method A Soil Cleanup Levels
for Unrestricted Land Uses.”

Hazardous Substance CAS Number  Cleanup Level
Arsenic 7440-382 20 mg/kg”
Benzene 71-43-2 0.03 mg/kg®
Benzo(a)pyrene 50-32-8 0.1 mg/kgd
Cadmium 7440-43-9 2 mg/kg®
Chromium

Chromium VI 18540-29-9 19 mg/kg!

Chromium III 16065-83-1 2,000 mg/kg?
DDT 50-29-3 3 mg/kg®
Ethylbenzene 100-41-4 6 mg/kg"
Ethylene dibromide (EDB) 106-93-4 0.005 mg/kgi
Lead 7439-92-1 250 mg/kg)
Lindane 58-89-9 0.01 mg/kg®
Methylene chloride 75-09-2 0.02 mg/kg'
Mercury (inorganic) 7439-97-6 2 mg/kg™
MTBE 1634-04-4 0.1 mg/kg"
Naphthalenes 91-20-3 5 mg/kg®
PAHs (carcinogenic) See

benzo(a)pyrene®

PCB Mixtures 1 mg/ke®
Tetrachloroethylene 127-18-4 0.05 mg/kg?
Toluene 108-88-3 7 mg/kg"
Total Petroleum Hydrocarbons®

[Note: Must also test for and meet cleanup levels for other petroleum
components--see footnotes!]

Gasoline Range Organics

Gasoline mixtures 100 mg/kg
without benzene and

the total of ethyl

benzene, toluene and

xylene are less than

1% of the gasoline

mixture
Al.l other gasoline 30 mg/kg
mixtures
Diesel Range Organics 2,000 mg/kg
Heavy Oils 2,000 mg/kg
Mineral Oil 4,000 mg/kg
1,1,1 Trichloroethane 71-55-6 2 mg/ke'
Trichloroethylene 79-01-6 0.03 mg/kg"
Xylenes 1330-20-7 9mg/kg’

February 12, 2001

Footnotes:

a

Caution on misusing this table. This table has been developed
for specific purposes. It is intended to provide conservative
cleanup levels for sites undergoing routine cleanup actions or for
sites with relatively few hazardous substances, and the site
qualifies under WAC 173-340-7491 for an exclusion from
conducting a simplified or site-specific terrestrial ecological
evaluation, or it can be demonstrated using a terrestrial
ecological evaluation under WAC 173-340-7492 or 173-340-
7493 that the values in this table are ecologically protective for
the site. This table may not be appropriate for defining cleanup
levels at other sites. For these reasons, the values in this table
should not automatically be used to define cleanup levels that
must be met for financial, real estate, insurance coverage or
placement, or similar transactions or purposes. Exceedances of
the values in this table do not necessarily mean the soil must be
restored to these levels at a site. The level of restoration depends
on the remedy selected under WAC 173-340-350 through 173-
340-390.

Arsenic. Cleanup level based on direct contact using Equation
740-2 and protection of ground water for drinking water use
using the procedures in WAC 173-340-747(4), adjusted for
natural background for soil.

Benzene. Cleanup level based on protection of ground water for
drinking water use, using the procedures in WAC 173-340-
747(4) and (6).

Benzo(a)pyrene. Cleanup level based on direct contact using
Equation 740-2. If other carcinogenic PAHs are suspected of
being present at the site, test for them and use this value as the
total concentration that all carginogenic PAHs must meet using
the toxicity equivalency methodology in WAC 173-340-708(8).
Cadmium. Cleanup level based on protection of ground water
for drinking water use, using the procedures described in WAC
173-340-747(4), adjusted for the practical quantitation limit for
soil.

Chromium VI. Cleanup level based on protection of ground
water for drinking water use, using the procedures described in
WAC 173-340-747(4).

Chromium III. Cleanup level based on protection of ground
water for drinking water use, using the procedures described in
WAC 173-340-747(4). Chromium VI must also be tested for
and the cleanup level met when present at a site.

DDT (dichlorediphenyltrichloroethane). Cleanup level based
on direct contact using Equation 740-2.

Ethylbenzene. Cleanup level based on protection of ground
water for drinking water use, using the procedures described in
WAC 173-340-747(4).

Ethylene dibromide (1,2 dibromoethane or EDB). Cleanup
level based on protection of ground water for drinking water use,
using the procedures described in WAC 173-340-747(4) and
adjusted for the practical quantitation limit for soil.

Lead. Cleanup level based on preventing unacceptable blood
lead levels.

Lindane. Cleanup level based on protection of ground water for
drinking water use, using the procedures described in WAC 173-
340-747(4), adjusted for the practical quantitation limit.
Methylene chloride (dichloromethane). Cleanup level based
on protection of ground water for drinking water use, using the
procedures described in WAC 173-340-747(4).

Mercury. Cleanup level based on protection of ground water
for drinking water use, using the procedures described in WAC
173-340-747(4).

Methyl tertiary-butyl ether (MTBE). Cleanup level based on
protection of ground water for drinking water use, using the
procedures described in WAC 173-340-747(4).

Naphthalenes. Cleanup level based on protection of ground
water for drinking water use, using the procedures described in
WAC 173-340-747(4). This is a total value for naphthalene, 1-
methyl naphthalene and 2-methyl naphthalene.

PCB Mixtures. Cleanup level based on applicable federal law
(40 C.F.R. 761.61). This is a total value for all PCBs.
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Tetrachloroethylene. Cleanup level based on protection of
ground water for drinking water use, using the procedures
described in WAC 173-340-747(4).

Toluene. Cleanup level based on protection of ground water for
drinking water use, using the procedures described in WAC 173-
340-747(4).

Total Petroleum Hydrocarbons (TPH).

TPH cleanup values have been provided for the most common
petroleum products encountered at contaminated sites. Where
there is a mixture of products or the product composition is
unknown, samples must be tested using both the NWTPH-Gx
and NWTPH-Dx methods and the lowest applicable TPH
cleanup level must be met.

Gasoline range organics means organic compounds measured
using method NWTPH-Gx. Examples arc aviation and auto-
motive gasoline. The cleanup level is based on protection of
ground water for noncarcinogenic effects during drinking water
use using the procedures described in WAC 173-340-747(6).
Two cleanup levels are provided. The lower value of 30 mg/kg
can be used at any site. When using this lower value, the soil
must also be tested for and meet the benzene soil cleanup level.
The higher value of 100 mg/kg can only be used if the soil is
tested and found to contain no benzene and the total of ethyl
benzene, toluene and xylene are less than 1% of the gasoline
mixture. No interpolation between these cleanup levels is
allowed. In both cases, the soil cleanup level for any other
carcinogenic components of the petroleum [such as EDB and
EDC], if present at the site, must also be met. Also, in both
cases, soil cleanup levels for any noncarcinogenic components
[such as toluene, cthylbenzene, xylenes, naphthalene, and
MTBE], also must be met if these substances are found to
exceed ground water cleanup levels at the site. See Table 830-1
for the minimum testing requirements for gasoline releases.
Diesel range organics means organic compounds measured
using method NWTPH-Dx. Examples are diesel, kerosene, and
#1 and #2 heating oil. The cleanup level is based on preventing
the accumulation of free product on the ground water, as
described in WAC 173-340-747(10). The soil cleanup level for
any carcinogenic components of the petroleum [such as benzene
and PAHs], if present at the site, must also be met. Soil cleanup
levels for any noncarcinogenic components [such as toluene,
ethylbenzene, xylenes and naphthalenes], also must be met if
these substances are found to exceed the ground water cleanup
levels at the site. See Table 830-1 for the minimum testing
requirements for diesel releases.

Heavy oils means organic compounds measured using
NWTPH-Dx. Examples are #6 fuel oil, bunker C oil, hydraulic
oil and waste oil. The cleanup level is based on preventing the
accumulation of free product on the ground water, as described
in WAC 173-340-747(10) and assuming a product composition
similar to diesel fuel. The soil cleanup level for any
carcinogenic components of the petroleum [such as benzene,
PAHs and PCBs], if present at the site, must also be met. Soil
cleanup levels for any noncarcinogenic components [such as
toluene, ethylbenzene, xylenes and naphthalenes], also must be
met if found to exceed the ground water cleanup levels at the
site. See Table 830-1 for the minimum testing requirements for
heavy oil releases.

Mineral oil means non-PCB mineral oil, typically used as an
insulator and coolant in electrical devices such as transformers
and capacitors, measured using NWTPH-Dx. The cleanup level
is based on preventing the accumulation of free product on the
ground water, as described in WAC 173-340-747(10).  Sites
using this cleanup level must also analyze soil samples and meet
the soil cleanup level for PCBs, unless it can be demonstrated
that: (1) The release originated from an electrical device that
was manufactured after July 1, 1979; or (2) oil containing PCBs
was never used in the equipment suspected as the source of the
release; or (3) it can be documented that the oil released was
recently tested and did not contain PCBs. Method B must be
used for releases of oils containing greater than 50 ppm PCBs.
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See Table 830-1 for the minimum testing requirements for
mineral oil releases.

1,1,1 Trichloroethane. Cleanup level based on protection of
ground water for drinking water use, using the procedures
described in WAC 173-340-747(4).

Trichloroethylene. Cleanup level based on protection of
ground water for drinking water use, using the procedures
described in WAC 173-340-747(4).

Xylenes. Cleanup level based on protection of ground water for
drinking water use, using the procedures described in WAC 173-
340-747(4). This is a total value for all xylenes.
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Chapter 173-204 WAC
SEDIMENT MANAGEMENT STANDARDS

WAC
PART I-GENERAL INFORMATION
173-204-100 Authority and purpose.
173-204-110 Applicability.
173-204-120 Antidegradation and designated use policies.
173-204-130 Administrative policies.
PART II—DEFINITIONS
173-204-200 Defnitions.
PART II1--SEDIMENT QUALITY STANDARDS
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173-204-330 Low salinity sediment quality standards.
173-204-340 Freshwater sediment quality standards.

173-204-350 Sediment quality standards inventory.

PART IV-—SEDIMENT SOURCE CONTROL

173-204-400 General considerations.

173-204-410 Sediment quality goal and sediment impact zone appli-
cability.

173-204-412 Marine finfish rearing facilities.

173-204-415 Sediment impact zones.

173-204-420 Sediment impact zone maximum criteria.

PART V-—SEDIMENT CLEANUP STANDARDS

173-204-500 Sediment cleanup decision process and policies.
173-204-510 Screening sediment station clusters of potential concern.
173-204-520 Cleanup screening levels criteria.
173-204-530 Hazard assessment and site identification.
173-204-540 Ranking and list of sites.
173-204-550 Types of cleanup and authority.
173-204-560 Cleanup study.
173-204-570 Sediment cleanup standards.
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173-204-590 Sediment recovery zones.

PART VI1---SAMPLING AND TESTING PLLANS/RECORDKEEPING
173-204-600 Sampling and testing plan standards.
173-204-610 Records management.
173-204-620 Severability.

PART I—GENERAL INFORMATION

WAC 173-204-100 Authority and purpose. (1) This
chapter is promulgated under the authority of chapter 90.48
RCW, the Water Pollution Control Act; chapter 70.105D
RCW, the Model Toxics Control Act; chapter 90.70 RCW,
the Puget Sound Water Quality Authority Act; chapter 90.52
RCW, the Pollution Disclosure Act of 1971; chapter 90.54
RCW, the Water Resources Act of 1971; and chapter 43.21C
RCW, the state Environmental Policy Act, to establish
marine, low salinity and freshwater surface sediment man-
agement standards for the state of Washington.

(2) The purpose of this chapter is to reduce and ulti-
mately eliminate adverse effects on biological resources and
significant health threats to humans from surface sediment
contamination by:

(a) Establishing standards for the quality of surface sedi-
ments;
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(b) Applying these standards as the basis for manage-
ment and reduction of pollutant discharges; and

(c) Providing a management and decision process for the
cleanup of contaminated sediments.

(3) Part III, Sediment quality standards of this chapter
provides chemical concentration criteria, biological effects
criteria, human health criteria, and other toxic, radioactive,
biological, or deleterious substances criteria which identify
surface sediments that have no adverse effects, including no
acute or chronic adverse effects on biological resources and
no significant health risk to humans, as defined in this regula-
tion. The sediment quality standards provide a regulatory and
management goal for the quality of sediments throughout the
state.

(4) The sediment criteria of WAC 173-204-320 through
173-204-340 shall constitute surface sediment quality stan-
dards and be used to establish an inventory of surface sedi-
ment sampling stations where the sediments samples taken
from these stations are determined to pass or fail the applica-
ble sediment quality standards.

(5) Part IV, Sediment source control standards of this
chapter shall be used as a basis for controlling the effects of
point and nonpoint source discharges to sediments through
the National Pollutant Discharge Elimination System
(NPDES) federal permit program, state water quality man-
agement permit programs, issuance of administrative orders
or other means determined appropriate by the department.
The source control standards establish discharge sediment
monitoring requirements and criteria for establishment and
maintenance of sediment impact zones.

(6) Part V, Sediment cleanup standards of this chapter
establishes administrative procedural requirements and crite-
ria to identify, screen, rank and prioritize, and cleanup con-
taminated surface sediment sites. The sediment cleanup stan-
dards of WAC 173-204-500 through 173-204-590 shall be
used pursuant to authorities established under chapters 90.48
and 70.105D RCW.

(7) This chapter establishes and defines a goal of minor
adverse effects as the maximum level of sediment contamina-
tion allowed in sediment impact zones under the provisions
of Part IV, Sediment source control standards and as the
cleanup screening levels for identification of sediment
cleanup sites and as the minimum cleanup levels to be
achieved in all cleanup actions under Part V, Sediment
cleanup standards.

(8) Local ordinances establishing requirements for the
designation and management of marine, low salinity and
freshwater sediments shall not be less stringent than this
chapter.

Note: All codes, standards, statutes, rules or regulations cited in
this chapter are available for inspection at the Department
of Ecology, P.O. Box 47703, Olympia, Washington 98504-
7703. ‘
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[Statutory Authority: RCW 90.48.220. 96-02-058, § 173-204-100, filed
12/29/95, effective 1:29/96. Statutory Authority: Chapters 43.21C,
70.105D, 90.48. 90.52. 90.54 and 90.70 RCW. 91-08-019 (Order 90-41). §
173-204-100, filed 3/27/91, effective 4/27/91.|

WAC 173-204-110 Applicability. (1) The sediment
quality standards of WAC 173-204-300 through 173-204-
315, and 173-204-350), and the sediment cleanup standards of
WAC 173-204-500 through 173-204-580 shall apply to all
surface sediments.

(2) The sediment quality standards of WAC 173-204-
320, 173-204-330, and 173-204-340 shall apply to marine,
low salinity and freshwater surface sediments, respectively.

(3) The source control standards of WAC 173-204-400
through 173-204-420 shall apply to each person's actions
which exposes or resuspends surface sediments which
exceed, or otherwise cause or potentially cause surface sedi-
ments to exceed, the applicable standards of WAC 173-204-
320 through 173-204-340.

(4) The sediment recovery zone standards of WAC 173-
204-590 shall apply to each person's cleanup action decision
made pursuant to WAC 173-204-580 where the selected
cleanup action leaves in place marine, low salinity, or fresh-
water sediments that exceed the applicable sediment quality
standards of WAC 173-204-320 through .173-204-340.

(5) The sediment quality standards of WAC 173-204-
320 through 173-204-340 shall not apply:

(a) Within a sediment impact zone as authorized by the
department under WAC 173-204-415; or

(b) Within a sediment recovery zone as authorized by the
department under WAC 173-204-590; or

(¢) To particulates suspended in the water column; or

(d) To particulates suspended in a permitted effluent dis-
charge.

(6) Nothing in this chapter shall constrain the depart-

‘ment's authority to make appropriate sediment management
decisions on a case-specific basis using best professional
judgment and latest scientific knowledge for cases where the
standards of this chapter are reserved or standards are not
available.

{Statutory Authority: Ghapters 43.21C, 70.105D, 90.48, 90.52, 90.54 and

90.70 RCW. 91-08-019 (Order 90-41), § 173-204-110, filed 3227/91, effec-
tive 4/27/91.)

WAC 173-204-120 Antidegradation and designated
use policies. (1) Antidegradation policy. The antidegradation
policy of the state of Washington as generally guided by
chapters 90.48 and 90.54 RCW, is applicable to any person's
new or increased activity and shall apply to this chapter as
follows:

(a) Existing beneficial uses shall be maintained and pro-
tected and no further degradation which would interfere with
or become injurious to existing beneficial uses shall be
allowed.

(b) No degradation of existing sediment quality shall be
allowed of waters constituting an outstanding national
resource, such as waters of national and state parks and sce-
nic and recreation areas, wildlife refuges, and waters of
exceptional recreational or ecological significance.

(c) Whenever surface sediments are of a higher quality
(i.e., lower chemical concentrations or adverse biological
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response) than the criteria assigned to said sediments, the
existing surface sediment quality shall be protected and waste
and other materials and substances shall not be allowed to
contaminate such sediments or reduce the existing sediment
quality thereof, except in those instances where:

(i) It is clear, after satisfactory public participation and
intergovernmental coordination, that overriding consider-
ations of the public interest will be served;

(i) All wastes and other materials and substances pro-
posed for discharge that may contaminate such sediments are
provided with all known, available and reasonable methods
of prevention, control, and treatment and/or best manage-
ment practices;

(iii) The reduction of existing surface sediment quality is
authorized by the department; and

(iv) Existing beneficial uses are maintained and pro-
tected, and no degradation which would interfere with and/or
become injurious to existing sediment beneficial uses and/or
causes long-term, irreparable harm to the environment is
allowed.

(2) Designated use policy. The policy of the department
and the purpose of this chapter shall be to manage waste dis-
charges and sediment quality so as to protect existing benefi-
cial uses and move towards attainment of designated benefi-
cial uses as specified in section 101 (a)(2) of the federal
Clean Water Act (33 USC 1251, et seq.) and chapter 173-201
WAC, the Water quality standards for surface waters of the
state of Washington. This policy is applicable to any person's
existing or proposed actions which may affect surface sedi-
ment quality.

[Statutory Authority: Chapters 43.21C, 70.105D, 90.48, 90.52, 90.54 and

90.70 RCW. 91-08-019 (Order 90-41), § 173-204-120, filed 3/27/91, effec-
tive 4/27/91.}

WAC 173-204-130 Administrative policies. The
department shall implement this chapter in accordance with
the following policies:

(1) The department shall seek to implement, and as nec-
essary modify this chapter to protect biological resources and
human health consistent with WAC 173-204-100(2). To
implement the intent of this subsection, the department shall
use methods that accurately reflect the latest scientific knowl-
edge consistent with the definitions contained in WAC 173-
204-200 (14) and (15), as applicable.

(2) At the interface between surface sediments, ground
water or surface water, the applicable standards shall depend
on which beneficial use is or could be adversely affected, as
determined by the department. If beneficial uses of more than
one resource are affected, the most restrictive standards shall
apply.

(3) 1t shall be the goal of the department to modify this
chapter so that methods such as confirmatory biological tests,
sediment impact zone models, use of contaminated sediment
site ranking models, etc., continue to accurately reflect the
latest scientific knowledge as established through ongoing
validation and refinement.

(4) Any person or the department may propose an alter-
nate technical method to replace or enhance the application of
a specific technical method required under this chapter.
Using best professional judgment, the department shall pro-
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vide advance review and approval of any alternate technical
method proposed prior to its application. Application and use
of alternate technical methods shall be allowed when the
department determines that the technical merit of the result-
ing decisions will improve the department's ability to imple-
ment and meet the intent of this chapter as described in WAC
173-204-100(2), and will remain consistent with the scien-
tific intent of definitions contained in WAC 173-204-200
(14) and (15). The department shall maintain a record of the
department's decisions concerning application for use of
alternate technical methods pursuant to this subsection. The
record shall be made available to the public on request.

(5) Intergovernmental coordination. The department
shall ensure appropriate coordination and consultation with
federally recognized Indian tribes and local, state, and federal
agencies to provide information on and to implement this
chapter.

(6) The department shall conduct an annual review of
this chapter, and modify its provisions every three years, or as
necessary. Revision to this chapter shall be made pursuant to
the procedures established within chapter 34.05 RCW, the
Administrative Procedure Act.

(7) Review of scientific information. When evaluating
this chapter for necessary revisions, the factors the depart-
ment shall consider include:

(a) New or additional scientific information which is
available relating surface sediment chemical quality to acute
or chronic adverse effects on biological resources as defined
in WAC 173-204-200 (1) and (7);

(b) New or additional scientific information which is
available relating human health risk to marine, low salinity,
or freshwater surface sediment chemical contaminant levels;

(c) New or additional scientific information which is
available relating levels of other toxic, radioactive, biological
and deleterious substances in marine, low salinity, or fresh-
water sediments to acute or chronic adverse effects on biolog-
ical resources, or to a significant health risk to humans;

(d) New state or federal laws which have established
environmental or human health protection standards applica-
ble to surface sediment; or

(e) Scientific information which has been identified for
addition, modification or deletion by a scientific review pro-
cess established by the department.

(8) Public involvement and education. The goal of the
department shall be to provide timely information and mean-
ingful opportunities for participation by the public in the
annual review conducted by the department under subsection
(6) of this section, and any modification of this chapter. To
meet the intent of this subsection the department shall:

(a) Provide public notice of the department's decision
regarding the results of its annual review of this chapter,
including;

(i) The department's findings for the annual review fac-
tors identitied in subsection (7) of this section;

(11) The department's decision regarding the need for
modification of this chapter based on its annual review; and

(iii) Identification of a time period for public opportunity
to comment on the department's findings and decisions pur-
suant to this subsection.
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(b) Provide public notice by mail or by additional proce-
dures determined necessary by the department which may
include:

(1) Newspaper publication;

(i1) Other news media;

(iii) Press releases;

(iv) Fact sheets;

(v) Publications;

(vi) Any other method as determined by the department.

(c) Conduct public meetings as determined necessary by
the department to educate and inform the public regarding the
department's annual review determinations and decisions.

(d) Comply with the rule making and public participation
requirements of chapter 34.05 RCW, the A dministrative Pro-
cedure Act, for any revisions to this chapter.

(9) Test sediments evaluated for compliance with the
sediment quality standards of WAC 173-204-320 through
173-204-340 and/or the sediment impact zone maximum cri-
teria of WAC 173-204-420 and/or the cleanup screening lev-
els criteria of WAC 173-204-520 shall be sampled and ana-
lyzed using the Puget Sound Protocols or other methods
approved by the department. Determinations made pursuant
to this chapter shall be based on sediment chemical and/or
biological data that were developed using an appropriate
quality assurance/quality control program, as determined by
the department.

(10) The statutory authority for decisions under this
chapter shall be clearly stated in the decision documents pre-
pared pursuant to this chapter. The department shall under-
take enforcement actions consistent with the stated authority
under which the action is taken. The process for judicial
review of these decisions shall be pursuant to the statutes
under which the action is being taken.

(11) When the department identifies this chapter as an
applicable, or relevant and appropriate requirement for a fed-
eral cleanup action under the Comprehensive Environmental
Response, Compensation and Liability Act, the department
shall identify the entire contents of this chapter as the appro-
priate state requirement.

[Statutory Authority: RCW 90.48.220. 96-02-058, § 173-204-130, filed
12/29/95, effective 1/29/96. Statutory Authority: Chapters 43.21C,

70.105D, 90.48, 90.52, 90.54 and 90.70 RCW. 91-08-019 (Order 90-41), §
173-204-130, filed 3/27/91, effective 4/27/91.]

PART II—DEFINITIONS

WAC 173-204-200 Definitions. For the purpose of this
chapter, the tfollowing definitions shall apply:

(1) "Acute" means measurements of biological effects
using surface sediment bioassays conducted for time periods
that are relatively short in comparison to the life cycle of the
test organism. Acute effects may include mortality, larval
abnormality, or other endpoints determined appropriate by
the department.

(2) "Amphipod" means crustacean of the Class Amphi-
poda, e.g., Rhepoxynius abronius, Ampelisca abdita, or
Eohaustorius estuarius.

(3) "Appropriate biological tests" means only tests
designed to measure directly, or through established predic-
tive capability, biologically significant adverse effects to the
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established or potential benthic or aquatic resources at a
given location, as determined by rule by the department.

(4) "Beneficial uses” means uses of waters of the state
which include but are not limited to use for domestic, stock
watering, industrial, commercial, agricultural, irrigation,
mining, fish and wildlife maintenance and enhancement, rec-
reation, generation of electric power, and preservation of
environmental and aesthetic values, and all other uses com-
patible with the enjoyment of the public waters of the state.

(5) "Best management practices" or "BMPs" means
schedules of activitics, prohibitions of practices, maintenance
procedures, and other management practices to prevent or
reduce the pollution of surface sediments of the state. BMPs
also include treatment requirements, operating procedures
and practices to control plant site runoff, spillage or leaks,
sludge or water disposal, or drainage from raw material stor-
age.

(6) "Bioassay" means a test procedure that measures the
response of living plants, animals, or tissues to a sediment
sample.

(7) "Chronic” means measurements of biological effects
using sediment bioassays conducted for, or simulating, pro-
longed exposure periods of not less than one complete life
cycle, evaluations of indigenous field organisms for long-
term effects, assessment of biological effects resulting from

_bioaccumulation and biomagnification, and/or extrapolated
values or methods for simulating effects from prolonged
exposure periods. Chronic effects may include mortality,
reduced growth, impaired reproduction, histopathological
abnormalities, adverse effects to birds and mammals, or other
endpoints determined appropriate by the department.

(8) "Contaminated sediment" means surface sediments

- designated under the procedures of WAC 173-204-310 as
exceeding the applicable sediment quality standards of WAC
173-204-320 through 173-204-340.

(9) "Control sediment sample" means a surface sediment
sample which is relatively free of contamination and is phys-
ically and chemically characteristic of the area from which
bioassay test animals are collected. Control sediment sample
bioassays provide information concerning a test ariimal’s tol-
erance for stress due to transportation, laboratory handling,
and bioassay procedures. Control sediment samples cannot
exceed the applicable sediment quality standards of WAC
173-204-320 through 173-204-340.

(10) "Department” means the department of ecology.

(11) "Freshwater sediments" means surface sediments in
which the sediment pore water contains less than or equal to
0.5 parts per thousand salinity.

(12) "Low salinity sediments" means surface sediments
in which the sediment pore water contains greater than 0.5
parts per thousand salinity and less than 25 parts per thousand
salinity.

(13) "Marine finfish rearing facilities" shall mean those
private and public facilities located within state waters where
finfish are fed, nurtured, held, maintained, or reared to reach
the size of release or for market sale.

(14) "Marine sediments" means surface sediments in
which the sediment pore water contains 25 parts per thousand
salinity or greater.
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(15) "Minor adverse eftects” means a level of effects
that:

(a) Has been determined by rule by the department,
except in cases subject to WAC 173-204-110(6); and

(b) Meets the following criteria:

(i) An acute or chronic adverse effect to biological
resources as measured by a statistically and biologically sig-
nificant response relative to reference in no more than one
appropriate biological test as defined in WAC 173-204-
200(3); or

(ii) A statistically and biologically significant response
that is significantly elevated relative to reference in any
appropriate biological test as defined in WAC 173-204-
200(3); or

(iii) Biological effects per (b)(i) or (ii) of this subsection
as predicted by exceedance of an appropriate chemical or
other deleterious substance standard, except where the pre-
diction is overridden by direct biological testing evidence
pursuant to (b)(i) and (ii) of this subsection; and

(c) Does not result in significant human health risk as
predicted by exceedance of an appropriate chemical, biologi-
cal, or other deleterious substance standard.

(16) "No adverse effects” means a level of effects that:

(a) Has been determined by rule by the department,
except in cases subject to WAC 173-204-110(6); and

(b) Meets the following biological criteria:

(i) No acute or chronic adverse effects to biological
resources as measured by a statistically and biologically sig-
nificant response relative to reference in any appropriate bio-
logical test as defined in WAC 173-204-200(3); and

(ii) No acute or chronic adverse biological effect per
(b)(i) of this subsection as predicted by exceedance of an
appropriate chemical or other deleterious substance standard,
except where the prediction is overridden by direct biological
testing evidence pursuant to (b)(i) of this subsection; and

(iii) Does not result in significant human health risk as
predicted by exceedance of an appropriate chemical, biologi-
cal, or other deleterious substance standard.

(17) "Other toxic, radioactive, biological, or deleterious
substances" means contaminants which are not specifically
identified in the sediment quality standards chemical criteria
of WAC 173-204-320 through 173-204-340 (e.g., organic
debris, tributyltin, DDT, etc.).

(18) "Person" means an individual, firm, corporation,
association, partnership, consortium, joint venture, commer-
cial entity, industry, private corporation, port district, special
purpose district, irrigation district, unit of local government,
state government agency, federal government agency, Indian
tribe, or any other entity whatsoever.

(19) "Practicable” means able to be completed in consid-
eration of environmental effects, technical feasibility and
cost.

(20) "Puget Sound basin" or "Puget Sound" means:

(a) Puget Sound south of Admiralty Inlet, including
Hood Canal and Saratoga Passage;

(b) The waters north to the Canadian border, including
portions of the Strait of Georgia;

(¢) The Strait of Juan de Fuca south of the Canadian bor-
der; and
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(d) All the lands draining into these waters as mapped in
water resources inventory areas numbers | through 19, set
forth in water resources management program established
pursuant to the Water Resources Act of 1971, chapter 173-
500 WAC.

(21) "Puget Sound protocols” means Puget Sound Estu-
ary Program. 1986. As amended. Recommended Protocols
for Meusuring Selected Environmental Variables in Puget
Sound, U.S. Environmental Protection Agency, Region 10,
Seattle, WA (looseleaf).

(22) "Reference sediment sample” means a surface sedi-
ment sample which serves as a laboratory indicator of a test
animal's tolerance to important natural physical and chemical
characteristics of the sediment, e.g., grain size, organic con-
tent. Reference sediment samples represent the nonanthropo-
genically affected background surface sediment quality of the
sediment sample. Reference sediment samples cannot exceed
the applicable sediment quality standards of WAC 173-204-
320 through 173-204-340.

(23) "Sediment impact zone” means an area where the
applicable sediment quality standards of WAC 173-204-320
through 173-204-340 are exceeded due to ongoing permitted
or otherwise authorized wastewater, storm water, or nonpoint
source discharges and authorized by the department within a
federal or state wastewater or storm water discharge permit,
or other formal department authorization.

(24) "Sediment recovery zone" means an area where the
applicable sediment quality standards of WAC 173-204-320
through 173-204-340 are exceeded as a result of historical
discharge activities, and authorized by the department as a
result of a cleanup decision made pursuant to WAC 173-204-
580, Cleanup action decision.

(25) "Site units" means discrete subdivisions of an indi-
vidual contaminated sediment site that are being evaluated
for the purpose of establishing cleanup standards. Site units
are based on consideration of unique locational, environmen-
tal, spatial, or other conditions determined appropriate by the
department, e.g., cleanup under piers, cleanup in eelgrass
beds, cleanup in navigational lanes.

(26) "Surface sediments” or "sediment(s)" means settled
particulate matter located in the predominant biologically
active aquatic zone, or exposed to the water column. Sedi-
ment(s) also includes settled particulate matter exposed by
human activity (e.g., dredging) to the biologically active
aquatic zone or to the water column.

(27) "Test sediment" means a sediment sample that is
evaluated for compliance with the sediment quality standards
of WAC 173-204-320 through 173-204-340 and/or the sedi-
ment impact zone maximum criteria of WAC 173-240-420
and/or the cleanup screening levels criteria of WAC 173-
204-520.

[Statutory Authority: RCW 90.48.220. 96-02-058, § 173-204-200, filed
12/29/95, effective 1/29/96. Statutory Authority: Chapters 43.21C,

70.105D, 90.48, 90.52, 90.54 and 90.70 RCW. 91-08-019 (Order 90-41), §
173-204-200, filed 3/27/91, effective 4/27/91.]

PART HI—SEDIMENT QUALITY STANDARDS

WAC 173-204-300 Purpose. The sediment quality
standards of WAC 173-204-320 through 173-204-340
include chemical concentration criteria, biological effects cri-
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teria, human health criteria, other toxic, radioactive, biologi-
cal, or deleterious substances criteria, and nonanthropogeni-
cally affected sediment quality criteria which are used to
identify sediments that have no adverse effects on biological
resources, and correspond to no significant health risk to
humans. Designation determinations using the sediment
quality standards of WAC 173-204-320 through 173-204-
340 shall be conducted as stipulated in WAC 173-204-310,
Sediment quality standards designation procedures.

[Statutory Authority: Chapters 43.21C, 70.105D, 90.48, 90.52, 90.54 and

90.70 RCW. 91-08-019 (Order 90-41), § 173-204-300, filed 3/27/91, effec-
tive 4/27/91.]

WAC 173-204-310 Sediment quality standards desig-
nation procedures. Any person may use these procedures to
determine a sediment's designation using the applicable sedi-
ment quality standards of WAC 173-204-320 through 173-
204-340. Any person who designates test sediments using the
procedures of this section shall meet the sampling and testing
plan requirements of WAC 173-204-600 and records man-
agement requirements of WAC 173-204-610. Test sediments
designated using the procedures of this section shall be sam-
pled and analyzed using the Puget Sound protocols or other
methods approved by the department, and shall use an appro-
priate quality assurance/quality control program, as deter-
mined by the department. A sediment sample that passes the
initial designation procedures is designated as complying
with the applicable sediment quality standards of WAC 173-
204-320 through 173-204-340, until such time as any person
or the department confirms the sediment designation as fail-
ing the applicable sediment quality standards of WAC 173-
204-320 through 173-204-340. A sediment sample that fails
the initial designation procedures is designated as not com-
plying with the applicable sediment quality standards of
WAC 173-204-320 through 173-204-340, until such time as
any person or the department confirms the sediment designa-
tion as passing the applicable sediment quality standards of
WAC 173-204-320 through 173-204-340. A sediment sam-
ple that passes or fails the confirmatory designation proce-
dures is designated as such under the procedures of WAC
173-204-310. Sediments shall be designated with the applica-
ble sediment quality standards of WAC 173-204-320 through
173-204-340 as follows:

(1) Initial designation. Sediments that have been chemi-
cally analyzed for the applicable chemical concentration cri-
teria of WAC 173-204-320 through 173-204-340 shall be
designated as follows:

(a) Sediments with chemical concentrations equal to or
less than all the applicable chemical and human health crite-
ria are designated as having no adverse effects on biological
resources, and not posing a significant health threat to
humans, and pass the applicable sediment quality standards
of WAC 173-204-320 through 173-204-340.

(b) Sediments with chemical concentrations which
exceed any one applicable chemical or human health crite-
rion in WAC 173-204-320 through 173-204-340 are desig-
nated as having adverse effects on biological resources or
posing significant human health threats, and fail the sediment
quality standards of WAC 173-204-320 through 173-204-
340, pending confirmatory designation.

[Ch. 173-204 WAC—p. 5]



173-204-315

(2) Confirmatory designation. Any person or the depart-
ment may confirm the designation of sediments which have
either passed or failed initial designation procedures listed in
subsection (1) of this section using the applicable biological
testing of WAC 173-204-315, as required below. Sediment
samples that pass all the required confirmatory biological
tests are designated as passing the applicable sediment qual-
ity standards of WAC 173-204-320 through 173-204-340,
notwithstanding the sediment's previous initial designation
under subsection (1) of this section. Any sediment sample
which fails any one of the required confirmatory biological
tests shall be designated as failing the applicable sediment
quality standards of WAC 173-204-320 through 173-204-
340, notwithstanding the sediment's previous initial designa-
tion under subsection (1) of this section. The confirmatory
biological test standards are described below.

(a) To confirm the designation of a sediment which
either passed or failed any applicable chemical concentration
criterion established in WAC 173-204-320 through 173-204-
340, the sediment shall be tested for:

(i) Two of the acute effects biological tests described in
the applicable standards of WAC 173-204-315; and

(ii) One of the chronic effects biological tests described
in the applicable standards of WAC 173-204-315.

(b) Sediments with chemical concentrations which either
passed or failed any applicable human health criterion of
WAC 173-204-320 through 173-204-340 shall be eligible for
confirmatory designation as follows: Reserved: The depart-
ment shall determine on a case-by-case basis the criteria,
methods, and procedures necessary to meet the intent of this
chapter.

(3) Initial and confirmatory designation of sediments
which contain other toxic, radioactive, biological, or deleteri-

ous substances. Sediments which contain other toxic, radio- .

agtive, biological, or deleterious substances, as defined in
WAC 173-204-200(16), shall be designated by the depart-
ment using the following procedures.

(a) The department shall:

(i) Identify individual contaminants of concern;

(ii) Identify appropriate and practicable sampling and
analysis methodologies;

(iii) Identify test interpretation standards for initial and
confirmatory designation; and

(iv) Identify acceptable levels of sediment contamination
for sediments which contain other toxic, radioactive, biologi-
cal, or deleterious substances.

(b) Where sediment containing other toxic, radioactive,
biological or deleterious substances may also be contanii-
nated by chemicals identified in WAC 173-204-320 through
173-204-340, the department shall require application of the
appropriate tests and standards of WAC 173-204-320
through 173-204-340, as determined by the department, in
addition to any requirements developed pursuant to (a) of this
subsection.

(c) The department may use all or some of the sediment
biological tests of WAC 173-204-320 through 173-204-340
to designate sediments with other toxic, radioactive, biotogi-
cal or deleterious substances in cases where those tests are
technically appropriate, as determined by the department.
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[Statutory Authority: Chapters 43.21C. 70.105D. 90.48, 90.52, 90.54 and
90.70 RCW. 91-08-019 (Order 90-41), § 173-204-310, filed 3/27/91, effec-
tive 4/27/91.)

WAC 173-204-315 Confirmatory marine sediment
biological tests. (1) The following five acute and chronic
effects biological tests shall be used to confirm designation of
Puget Sound marine sediments using the procedures
described in WAC 173-204-310(2). Use of alternate biologi-
cal tests shall be subject to the review and approval of the
department using the procedures of WAC 173-204-130(4).

(a) Acute effects tests.

(i) Amphipod: Ten-day mortality sediment bioassay for
the Amphipod, i.e., Rhepoxynius abronius, Ampelisca abd-
ita, or Eohaustorius estuarius.

(ii) Larval: Any one of the
mortality/abnormality sediment bioassays:

(A) Crassostrea gigas, i.e., Pacific oyster;

(B) Mytilus (edulis) galloprovincialis, i.e., Blue mussel;

(O) Strongylocentrotus purpuratus, i.e., Purple sea
urchin;

(D) Strongylocentrotus droebachiensis, i.e., Green sea
urchin; or

(E) Dendraster excentricus, i.e., Sand dollar.

(b) Chronic effects tests.

(i) Benthic infaunal abundance: Abundance of the fol-
lowing major taxa: Class Crustacea, Class Polychaeta, and
Phylum Mollusca.

(i} Juvenile polychaete: Twenty-day growth rate of the
juvenile polychaete Neanthes arenaceodentata; or

(iii) Microtox saline extract: Decreased luminescence
from the bacteria Vibrio fisheri after a fifteen minute expo-
sure.

(2) Performance standards for control and reference sed-
iment biological test results. The biological tests of this sec-
tion shall not be considered valid unless test results for the
appropriate control and reference sediments meet the perfor-
mance Standards of (a) through (e) of this subsection. The
department may reject the results of a reference sediment bio-
logical test based on unacceptably high variability.

(a) Amphipod: The control sediment shall have less than
ten percent mortality over the test period. The reference sed-
iment shall have less than twenty-five percent mortality.

(b) Larval: The seawater control sample shall have less
than thirty percent combined abnormality and mortality (i.e.,
a seventy percent normal survivorship at time-final).

(c) Benthic abundance: The reference benthic macroin-
vertebrate assemblage shall be representative of areas of
Puget Sound removed from significant sources of contami-
nants, and to the extent possible shall have the following
characteristics:

(i) The taxonomic richness of benthic macroinverte-
brates and the abundances of higher taxonomic groups shall
reflect seasonality and natural physical-chemical conditions
(e.g., grain size composition and salinity of sediments, water
depth) in a reference area, and not be obviously depressed as
aresult of chemical toxicity;

(ii) Normally abundant species that are known to be sen-
sitive to chemical contaminants shall be present;

following
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(iii) Normally rare species that are known to become
abundant only under chemically disturbed conditions shall be
rare or absent; and

(iv) The abundances of normally rare species that control
community structure through physical modification of the
sediment shall be similar to those observed at the test sedi-
ment site.

(d) Juvenile polychaete: The control sediment shall have
less than ten percent mortality and mean individual growth of
> 0.72 mg/ind/day per dry weight basis. The reference sedi-
ment shall have a mean individual growth rate which is at
least eighty percent of the mean individual growth rate found
in the control sediment. Control sediments exhibiting growth
below 0.72 mg/ind/day may be approved by the department
on a case-by-case basis.

(e) Microtox: Reserved: The department shall deter-
mine performance standards on a case-by-case basis as nec-
essary to meet the intent of this chapter.

[Statutory Authority: RCW 90.48.220. 96-02-058, § 173-204-315, filed
12/29/95, effective 1/29/96. Statutory Authority: Chapters 43.21C,

70.105D, 90.48, 90.52, 90.54 and 90.70 RCW. 91-08-019 (Order 90-41), §
173-204-315, filed 3/27/91, effective 4/27/91.]

WAC 173-204-320 Marine sediment quality stan-
dards. (1) Goal and applicability.

(a) The sediment quality standards of this section shall
correspond to a sediment quality that will result in no adverse
effects, including no acute or chronic adverse effects on bio-
logical resources and no significant health risk to humans.

(b) The marine sediment quality standards of this section
shall apply to marine sediments located within Puget Sound
as defined in WAC 173-204-200(19).

(c) Non-Puget Sound marine sediment quality standards.
Reserved: The department shall determine on a case-by-case
basis the criteria, methods, and procedures necessary to meet
the intent of this chapter.

(2) Chemical concentration criteria. The chemical con-
centrations in Table I establish the marine sediment quality
standards chemical criteria for designation of sediments.

(a) Where laboratory analysis indicates a chemical is not
detected in a sediment sample, the detection limit shall be
reported and shall be at or below the Marine Sediment Qual-
ity Standards chemical criteria value set in this table.

(b) Where chemical criteria in this table represent the
sum of individual compounds or isomers, the following
methods shall be applied:

(i) Where chemical analyses identify an undetected
value for every individual compound/isomer then the single
highest detection limit shall represent the sum of the respec-
tive compounds/isomers; and

(ii) Where chemical analyses detect one or more individ-
ual compound/isomers, only the detected concentrations will
be added to represent the group sum.

(c) The listed chemical parameter criteria represent con-
centrations in parts per million, "normalized," or expressed,
on a total organic carbon basis. To normalize to total organic
carbon, the dry weight concentration for each parameter is
divided by the decimal fraction representing the percent total
organic carbon content of the sediment.
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(d) The LPAH criterion represents the sum of the follow-
ing "low molecular weight polynuclear aromatic hydrocar-
bon" compounds: Naphthalene, Acenaphthylene, Acenaph-
thene, Fluorene, Phenanthrene, and Anthracene. The LPAH
criterion is not the sum of the criteria values for the individual
L.LPAH compounds as listed.

(e) The HPAH criterion represents the sum of the follow-
ing "high molecular weight polynuclear aromatic hydrocar-
bon" compounds: Fluoranthene, Pyrene, Benz(a)anthracene,
Chrysene, Total Benzofluoranthenes, Benzo(a)pyrene,
Indeno(1,2,3,-¢c,d)pyrene, Dibenzo(a,h)anthracene, and
Benzo(g,h,i)perylene. The HPAH criterion is not the sum of
the criteria values for the individual HPAH compounds as
listed.

(f) The TOTAL BENZOFLUORANTHENES criterion repre-
sents the sum of the concentrations of the "B," "J," and "K"
isomers.

Table I
Marine Sediment Quality Standards
—Chemical Criteria

CHEMICAL MG/KG DRY WEIGHT
PARAMETER (PARTS PER MILLION (PPM) DRY)
ARSENIC 57
CADMIUM 5.1
CHROMIUM 260
COPPER 390
LEAD 450
MERCURY 0.41
SILVER 6.1
ZINC 410
CHEMICAL MG/KG ORGANIC CARBON
PARAMETER (PPM CARBON)
LPAH 370
NAPHTHALENE 99
ACENAPHTHYLENE 66
ACENAPHTHENE 16
FLUORENE 23
PHENANTHRENE 100
ANTHRACENE 220
2-METHYLNAPHTHALENE 38
HPAH 960
FLUORANTHENE 160
PYRENE 1000
BENZ(A)ANTHRACENE 110
CHRYSENE 110
TOTAL BENZOFLUORANTHENES 230
BENZO(A)PYRENE 99
INDENO (1,2,3,-C,D) PYRENE 34
DIBENZO (A,H) ANTHRACENE 12
BENZO(G,H,)PERYLENE 31
12-DICHLOROBENZENE 23
1,4-DICHLOROBENZENE 3.1
12,4-TRICHLOROBENZENE 0.81
HEXACHLOROBENZENE 0.38
DIMETHYL PHTHALATE 53
DIETHYL PHTHALATE 61
DI-N-BUTYL PHTHALATE 220
BUTYL BENZYL PHTHALATE 49
BIS (2-ETHYLHEX YL) PHTHALATE 47
DI-N-OCTYL PHTHALATE 58
DIBENZOFURAN 15
HEXACHLOROBUTADIENE 39
N-NITROSODIPHENYLAMINE 1
TOTAL PCB'S 12
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CHEMICAL UG/KG DRY WEIGHT
PARAMETER (PARTS PER BILLION (PPB) DRY)
PHENOL 420
2-METHYLPHENOL 63
4-METHYLPHENOL 670

24-DIMETHYL PHENOL 29
PENTACHLOROPHENOL 360

BENZYI. ALCOHOL 57

BENZOIC ACID 650

(3) Biological effects criteria. For designation of sedi-
ments pursuant to WAC 173-204-310(2), sediments are
determined to have adverse effects on biological resources
when any one of the confirmatory marine sediment biological
tests of WAC 173-204-315(1) demonstrate the following
results:

{(a) Amphipod: The test sediment has a higher (statisti-
cally significant, t test, p<0.05) mean mortality than the refer-
ence sediment and the test sediment mean mortality exceeds
twenty-five percent, on an absolute basis.

(b) Larval: The test sediment has a mean survivorship of
normal larvae that is less (statistically significant, t test,
p<0.05) than the mean normal survivorship in the reference
sediment and the test sediment mean normal survivorship is
less than eighty-five percent of the mean normal survivorship
in the reference sediment (i.e., the test sediment has a mean
combined abnormality and mortality that is greater than fif-
teen percent relative to time-final in the reference sediment).

(c) Benthic abundance: The test sediment has less than
fifty percent of the reference sediment mean abundance of
any one of the following major taxa: Class Crustacea, Phy-
lum Mollusca or Class Polychaeta, and the test sediment
abundance is statistically different (t test, p<0.05) from the
reference sediment abundance.

(d) Juvenile polychaete: The test sediment has a mean
individual growth rate of less than seventy percent of the ref-
erence sediment mean individual growth rate and the test sed-
iment mean individual growth rate is statistically different (t
test, p<0.05) from the reference sediment mean individual
growth rate.

(e) Microtox: The mean light output of the highest con-
centration of the test sediment is less than eighty percent of
the mean light output of the reference sediment, and the two
means are statistically different from each other (t test,
p<0.05).

(4) Marine sediment human health criteria. Reserved:
The department may determine on a case-by-case basis the
criteria, methods, and procedures necessary to meet the intent
of this chapter.

(5) Marine sediment other toxic, radioactive, biological,
or deleterious substances criteria. Other toxic, radioactive,
biological or deleterious substances in, or on, sediments shall
be at or below levels which cause no adverse effects in
marine biological resources, and below levels which corre-
spond to a significant health risk to humans, as determined by
the department. The department shall determine on a case-by-
case basis the criteria, methods, and procedures necessary to
meet the intent of this chapter pursuant to WAC 173-204-
310(3).

(6) Nonanthropogenically affected sediment quality cri-
teria. Whenever the nonanthropogenically affected sediment
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quality is of a lower quality (i.e., higher chemical concentra-
tions, higher levels of adverse biological response, or posing
a greater health threat to humans) than the applicable sedi-
ment quality standards assigned for said sediments by this
chapter, the existing sediment chemical and biological qual-
ity shall be identified on an area-wide basis as determined by
the department, and used in place of the sediment quality
standards of WAC 173-204-320.

[Statutory Authority: RCW 90.48.220. 96-02-058, § 173-204-320, filed
12/29/95, effective 1/29/96. Statutory Authority: Chapters 43.21C,

70.105D, 90.48, 90.52, 90.54 and 90.70 RCW. 91-08-019 (Order 90-41), §
173-204-320, filed 3/27/91, effective 4/27/91.]

WAC 173-204-330 Low salinity sediment quality
standards. Reserved: The department shall determine on a
case-by-case basis the criteria, methods, and procedures nec-
essary to meet the intent of this chapter.

[Statutory Authority: Chapters 43.21C, 70.105D, 90.48, 90.52, 90.54 and

90.70 RCW. 91-08-019 (Order 90-41), § 173-204-330, filed 3/27/91, effec-
tive 4:27/91.]

WAC 173-204-340 Freshwater sediment quality
standards. Reserved: The department shall determine on a
case-by-case basis the criteria, methods, and procedures nec-
essary to meet the intent of this chapter.

[Statutory Authority: Chapters 43.21C, 70.105D, 90.48, 90.52, 90.54 and

90.70 RCW. 91-08-019 (Order 90-41), § 173-204-340, filed 3/27/91, effec-
tive 427/91.]

WAC 173-204-350 Sediment quality standards
inventory. (1) The department shall gather available data on
sediments and produce an inventory of sediment sampling
stations which pass or fail the applicable sediment quality
standards of WAC 173-204-320 through 173-204-340. Sedi-
ment sampling stations which are evaluated for compliance
with the sediment quality standards of WAC 173-204-320
through 173-204-340 and placed on the inventory shall be
sampled and analyzed using the Puget Sound Protocols or
other methods approved by the department, and shall use an
appropriate quality assurance/quality control program, as
determined by the department. The sediment quality stan-
dards inventory produced per this section shall be used by the
department, and made available upon request to the public
and other federal, state, and local agencies for the following
uses:

(a) To identify and target necessary source control activ-
ities, such as discharger monitoring, to eliminate adverse
effects on biological resources and significant health threats
to humans from sediment contamination;

(b) To identify contaminated sediment cleanup sites per
the procedures in WAC 173-204-500 through 173-204-590;

(¢) To establish sediment quality ambient monitoring
program status and trends analyses and reports;

(d) To identify the sediment quality of areas proposed for
dredging, in-water construction, and other actions requiring
federal, state, and/or local permits; and

(e) To complete other uses consistent with the intent of
this chapter, as determined by the department.

(2) Sources of data. Sediment biological and chemical
data shall be gathered by the department for review to pro-
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duce and update the sediment quality inventory on a biennial
basis. Data sources include, but are not limited to:

(a) Sediment data collected by the department for the
Puget Sound ambient monitoring program, compliance mon-
itoring of permitted discharges, and special environmental
investigations.

(b) Sediment data submitted to the U.S. Army Corps of
Engineers in support of dredging permit applications.

(c) Sediment data collected to identify problem areas and
needed source controls in Puget Sound as defined in WAC
173-204-200(19), other marine waters, and all low salinity
and freshwater areas in Washington state.

(d) Sediment data used or collected in compliance with
chapter 70.105D RCW, and the Model Toxics Control Act
cleanup regulation, chapter 173-340 WAC.

(e) Sediment data used or collected in compliance with
the federal Comprehensive Environmental Response, Com-
pensation and Liability Act.

(f) Sediment data collected as a requirement of a
National Pollutant Discharge Elimination System or state dis-
charge permit.

(g) Sediment data derived from other studies including:

(i) Federally sponsored monitoring studies.

(ii) Special monitoring studies conducted by local and
municipal governments, or private industry.

(iii) Data derived through Washington state department
of natural resources administration of use authorizations.

(3) The inventory shall be updated and made available to
the public on a biennial basis.

[Statutory Authority: Chapters 43.21C, 70.105D, 90.48, 90.52, 90.54 and

90.70 RCW. 91-08-019 (Order 90-41), § 173-204-350, filed 3/27/91, effec-
tive 4/27/91.]

PART IV—SEDIMENT SOURCE CONTROL

WAC 173-204-400 General considerations. (1) The
standards of WAC 173-204-400 through 173-204-420 spec-
ify a process for managing sources of sediment contamina-
tion. These procedures include:

(a) Evaluating the potential for a waste discharge to cre-
ate a sediment impact;

(b) Requiring application for a sediment impact zone
authorization;

(c) Verifying whether a discharge has received all
known, available and reasonable methods of prevention, con-
trol, and treatment prior to discharge, and/or application of
best management practices;

(d) Analysis and verification of the potential sediment
impact;

(e) Determining whether the sediment impact zone
would meet maximum allowable contamination require-
ments;

(f) Evaluating the proposed sediment impact zone in
consideration of locational criteria;

(g) Design and/or constrain the sediment impact zone to
be as small, and with the least contamination, as practicable;

(h) Public review of the proposed sediment impact zone
authorization;

(i) Issuance of the sediment impact zone authorization
with provisions for maintenance and closure; and

(12/29/95)

173-204-400

(j) Reducing and eventually eliminating the sediment
impact zone via renewals and modifications of a sediment
impact zone authorization.

(2) Permits and other authorizations of wastewater,
storm water, and nonpoint source discharges to surface
waters of the state of Washington under authority of chapter
90.48 RCW shall be conditioned so that the discharge
receives all known, available and reasonable methods of pre-
vention, control, and treatment, and best management prac-
tices prior to discharge, as required by chapters 90.48, 90.52,
and 90.54 RCW. The department shall provide consistent
guidance on the collection, analysis and evaluation of waste-
water, receiving-water, and sediment samples to meet the
intent of this section using consideration of pertinent sections
of the Department of Ecology Permit Writers' Manual, as
amended, and other guidance approved by the department.

(3) As determined necessary, the department shall
require any person who proposes a new discharge to evaluate
the potential for the proposed discharge to cause a violation
of the applicable sediment quality standards of WAC 173-
204-320 through 173-204-340.

(4) As determined necessary, the department shall
require existing permitted discharges to evaluate the potential
for the permitted discharge to cause a violation of the appli-
cable sediment quality standards of WAC 173-204-320
through 173-204-340.

(5) Within permits authorizing existing discharges to
surface waters of the state of Washington, the department
may specify appropriate locations and methodologies for the
collection and analysis of representative samples of waste-
water, receiving-water, and sediments to evaluate the poten-
tial for the discharge to cause a violation of the applicable
sediment quality standards of WAC 173-204-320 through
173-204-340.

(6) In establishing the need for, and the appropriate, indi-
vidual permit monitoring conditions, the department shall
consider multiple factors relating to the potential for a dis-
charge to cause a violation of the applicable sediment quality
standards of WAC 173-204-320 through 173-204-340
including but not limited to:

(a) Discharge particulate characteristics;

(b) Discharge contaminant concentrations, flow, and
loading rate;

(c) Sediment chemical concentration and biological
effects levels;

(d) Receiving water characteristics;

(e) The geomorphology of sediments;

(1) Cost mitigating factors such as the available resources
of the discharger; and

(g) Other factors determined necessary by the depart-
ment.

(7) As determined necessary to ensure the wastewater
discharge does not cause a violation of the applicable stan-
dards of WAC 173-204-320) through 173-204-340, except as
authorized by the department under WAC 173-204-415, Sed-
iment impact zones, the department shall stipulate permit
terms and conditions which include wastewater discharge
average and maximum mass loading per unit time, and waste-
water discharge average and maximum chemical concentra-
tions within new and existing facility permits authorizing
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wastewater discharges to surtace waters of the state of Wash-
ington.

(8) As determined necessary, the department shall mod-
ify wastewater discharge permits whenever it appears the dis-
charge causes a violation, or creates a substantial potential to
cause a violation of the applicable sediment quality standards
of WAC 173-204-320 through 173-204-340, as authorized by
RCW 90.48.520.

(9) To meet the intent of this section, the sediment qual-
ity standards of WAC 173-204-320 through 173-204-340 and
the sediment impact zone standards of WAC 173-204-415
through 173-204-420 arc not considered to be federal dis-
charge permit effluent limits subject to antibacksliding
requirements of the federal Clean Water Act. Discharge per-
mit sediment monitoring and sediment impact zone compli-
ance requirements may be used to establish effluent limits
sufficient to meet the standards of this chapter.

(10) As determined necessary, the department shall use
issuance of administrative actions under authority of chapters
90.48 or 70.105D RCW to implement this chapter.

(11) Wastewater dilution zones. Water quality mixing
zones authorized by the department pursuant to chapter 173-
201A WAC, Water quality standards for surface waters of the
state of Washington, do not satisfy the standards of WAC
173-204-415, Sediment impact zones.

(12) For the sediment source control standards of WAC
173-204-400 through 173-204-420, any and all references to
violation of, potential to violate, exceedance of, or potential
to exceed the applicable standards of WAC 173-204-320
through 173-204-340 shall also apply to the antidegradation
and designated use policies of WAC 173-204-120. Any
exceedances or potential exceedances of the antidegradation
or designated use policies of WAC 173-204-120 shall meet
the applicable requirements of WAC 173-204-400 through
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mining whether it is practicable to minimize and/or ¢liminate
sediment impact zones.

(¢) The department shall implement the standards of
WAC 173-204-400 through 173-204-420 s0 as to prevent the
creation of new contaminated sediment cleanup sites identi-
tied under WAC 173-204-530(4).

(2) A sediment impact zone authorization issued by the
department under the authority of chapter 90.48 RCW does
not constitute authorization to trespass on lands not owned by
the applicant. These standards do not address and in no way
alter the legal rights, responsibilities, or liabilities of the per-
mittee or landowner of the sediment impact zone for any
applicable requirements of proprietary, real estate, tort,
and/or other laws not directly expressed as a requirement of
this chapter.

(3) Except as identified in subsection (6)(d) of this sec-
tion, any person may apply for a sediment impact zone under
the following conditions:

(a) The person's discharge is provided with all known,
available and reasonable methods of prevention, control, and
treatment, and meets best management practices as stipulated
by the department; and

(b) The person's discharge activity exposes or resus-
pends sediments which exceed, or otherwise cause or poten-
tially cause sediments to exceed the applicable sediment
quality standards of WAC 173-204-320 through 173-204-
340, or the antidegradation policy standards of WAC 173-
204-120 (1)(a) and (c) within a period of ten years from the
later date of either the department's formal approval of the
application for a sediment impact zone authorization or the
starting date of the discharge.

(4) The department shall only authorize sediment impact
zones for permitted wastewater and storm water discharges,
and other dmcharges authonzed by the department The

173-204-420,
(13) Under no circumstances shall the provisions of sed-
iment source control standards WAC 173-204-400 through
173-204-420 be construed as providing for the relaxation of
discharge permit requirements under other authorities includ-
ing, but not limited to, chapter 90.48 RCW, the Water Pollu-
tion Control Act, chapter 90.54 RCW, the Water Resources
Act of 1971, and the Federal Water Pollution Control Act of
1972 and amendments.
{Statutory Authority: RCW 90.48.220. 96-02-058, § 173-204-400, filed
12/29/95, effective 1/29/96. Statutory Authority: Chapters 43.21C,

70.105D, 90.48, 90.52, 90.54 and 90.70 RCW. 91-08-019 (Order 90-41), §
173-204-400, filed 3/27/91, effective 4/27/91.]

WAC 173-204-410 Sediment quality goal and sedi-
ment impact zone applicability. (1) Goal and policies.

(a) It is the established goal of the department to manage
source control activities to reduce and ultimately eliminate
adverse effects on biological resources and significant health
threats to humans from sediment contamination.

(b) The stated policy of the department shall be to only
authorize sediment impact zones so as to minimize the num-
ber, size, and adverse effects of all zones, with the intent to
eliminate the existence of all such zones whenever practica-
ble. The department shall consider the relationship between
environmental effects, technical feasibility and cost in deter-
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(5) The department shall not limit the application, estab-
lishment, maintenance, or closure of an authorized sediment
impact zone via consideration of sediment contamination
determined by the department to be the result of unknown,
unpermitted or historic discharge sources.

(6) As determined necessary by the department, any per-
son with a permitted discharge shall be required to meet the
standards of WAC 173-204-400 through 173-204-420, as fol-
lows:

(a) Any person with a new or existing permitted waste-
water discharge shall be required to meet the standards of
WAC 173-204-400 through 173-204-420;

(b) Any person with a new or existing permitted indus-
trial storm water discharge, regulated as process wastewater
in National Pollutant Discharge Elimination System or state
discharge permits, shall be required to meet the standards of
WAC 173-204-400 through 173-204-420;

(c) Any person with a new or existing permitted storm
water or nonpoint source discharge, which fully uses all
known, available and reasonable methods of prevention, con-
trol, and treatment, and best management practices as stipu-
lated by the department at the time of the person's application
for a sediment impact zone, shall be required to meet the stan-
dards of WAC 173-204-400 through 173-204-420;
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(d) Any person with a storm water discharge, existing
prior to the adoption of this chapter, and determined by the
department to not be fully using best management practices
stipulated by the department at the time of the person's appli-
cation for a permit from the department, shall be eligible for
a sediment impact zone as follows:

(i) The department shall issue sediment impact zone
authorizations with requirements for application of best man-
agement practices stipulated by the department on an
approved time schedule.

(ii) Sediment impact zones authorized by the department
for permitted storm water discharges under the applicability
provisions of subsection (6)(d) of this section shall be subject
to cleanup action determinations made by the department
pursuant to WAC 173-204-500 through 173-204-590 when
the sediment impact zone maximum criteria of WAC 173-
204-420 are exceeded within the authorized sediment impact
zone.

(iii) The department shall identify and include best man-
agement practices required to meet the sediment impact zone
design standards of WAC 173-204-415(4) as soon as practi-
cable within sediment impact zone authorizations established
for storm water discharges per WAC 173-204-410 (6)(d).

(7) Dredged material and fill discharge activities subject
to authorization under Section 401 of the federal Clean Water
Act via chapter 90.48 RCW and chapter 173-225 WAC,
establishment of implementation procedures of application
for certification, are not subject to the standards of WAC
173-204-415 but are subject to the standards of WAC 173-
204-400 through 173-204-410 and 173-204-420 as follows:

(a) Requirements for dredging activities and disposal
sites shall be established by the department using best avail-
able dredged material management guidelines and applicable
federal and state rules. These guidelines shall include the
Puget Sound dredged disposal analysis (PSDDA) dredged
material testing and disposal requirements cited in:

(i) Management Plan Report - Unconfined Open-Water
Disposal Of Dredged Material, Phase I, (Central Puget
Sound), June 1988, or as amended;

(ii) Management Plan Report - Unconfined Open-Water
Disposal Of Dredged Material, Phase II, (North And South
Puget Sound), September 1989, or as amended; and

(iii) Users Manual For Dredged Material Management
In Puget Sound, November 1990, or as amended.

(b) In coordination with other applicable federal and
state and local dredged material management programs, the
department may issue administrative orders to establish
approved disposal sites, to specify disposal site use condi-
tions, and to specify disposal sitc monitoring requirements.

(c) The department may authorize sediment impact
zones for dredged material disposal via federal Clean Water
Act Section 401 certification actions.

(d) As determined necessary by the department, the
department may authorize sediment impact zones for dredged
material disposal via administrative orders issued under
authority of chapter 90.48 RCW. The department shall autho-
rize sediment impact zones for all Puget Sound dredged dis-
posal analysis disposal sites via administrative orders issued
under authority of chapter 90.48 RCW.
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(¢) Administrative orders and certifications establishing
sediment impact zones for dredged material disposal sites
shall describe establishment, maintenance, and closure
requirements for the authorized site, consistent with the
requirements described in (a) of this subsection.

(8) The source control standards of WAC 173-204-400
through 173-204-420 are applicable in cases where the sedi-
ment quality standards of WAC 173-204-320 through 173-
204-340 are reserved.

[Statutory Authority: RCW 90.48.220. 96-02-058, § 173-204-410, filed
12/29/95, effective 1/29/96. Statutory Authority: Chapters 43.21C,
70.105D, 90.48, 90.52, 90.54 and 90.70 RCW. 91-08-019 (Order 90-41), §
173-204-410, filed 3/27/91, effective 4/27/91.]

WAC 173-204-412 Marine finfish rearing facilities.
(1) Purpose. This section sets forth the applicability of this
chapter to marine finfish rearing facilities only. This section
also identifies marine finfish rearing facility siting, operation,
closure and monitoring requirements to meet the intent of this
chapter, as applicable.

(2) Applicability. Marine finfish rearing facilities and
their associated discharges are not subject to the authority
and purpose standards of WAC 173-204-100 (3) and (7), and
the marine sediment quality standards of WAC 173-204-320
and the sediment impact zone maximum criteria of WAC
173-204-420, within and including the distance of one hun-
dred feet from the outer edge of the marine finfish rearing
facility structure. Marine finfish rearing facilities are not sub-
ject to the sediment impact zone standards of WAC 173-204-
415.

(3) Sediment monitoring. Sediment quality compliance
and monitoring requirements for marine finfish rearing facil-
ities shall be addressed through National Pollutant Discharge
Elimination System or other permits issued by the depart-
ment for facility operation. Marine finfish rearing facilities
shall meet the following sediment quality monitoring require-
ments:

(a) Any person with a new facility shall identify a base-
line sediment quality prior to facility operation for benthic
infaunal abundance, total organic carbon and grain size in the
location of the proposed operation and downcurrent areas
that may be potentially impacted by the facility discharge;

(b) Any person with an existing operating facility shall
monitor sediment quality for total organic carbon levels and
identify the location of any sediments in the area of the facil-
ity statistically different (t test, p<0.05) from the total organic
carbon levels identified as facility baseline levels or statisti-
cally different from the applicable total organic carbon levels
as identified in Table 1:

TABLE 1 - Puget Sound Reference Total Organic Carbon

Values
Silt-Clay Particles (per-  Total Organic Carbon (percent
cent Dry Weight) Dry Weight)
0-20 0.5
20-50 1.7
50-80 32
80-100 26
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(¢) The locations and frequency of monitoring for total
organic carbon, benthic infaunal abundance and other param-
eters shall be determined by the department and identified in
the applicable National Pollutant Discharge Flimination Sys-
tem permit;

(d) Antibacterials. Reserved: The department shall
determine on a case-by-case basis the methods, procedure,
locations, and frequency for monitoring antibacterials associ-
ated with the discharge from a marine finfish rearing facility;

(e) Closure. All permitted marine finfish rearing facili-
ties shall monitor sediments impacted during facility opera-
tion to document recovery of sediment quality to background
levels. The department shall determine on a case-by-case
basis the methods, procedure, locations, and frequency for
monitoring sediments after facility closure.

(4) Sediment impact zones. Marine finfish rearing facili-
ties and their associated discharges that are permitted under a
National Pollutant Discharge Elimination System permit are
hereby provided a sediment impact zone by rule for any sed-
iment quality impacts and biological effects within and
including the distance of one hundred feet from the outer
edge of the marine finfish rearing facility structure.

(a) The department may authorize an individual marine
finfish rearing facility sediment impact zone for any sedi-
ments beyond a distance of one hundred feet from the facility
perimeter via National Pollutant Discharge Elimination Sys-

“tem permits or administrative actions. The authorized sedi-
ment impact zone shall meet the benthic infaunal abundance
requirements of the sediment impact zone maximum criteria,
WAC 173-204-420 (3)(c)(iii). Marine finfish rearing facili-
ties that exceed the sediment quality conditions of subsection
(3)(b) of this section beyond a distance of one hundred feet
from the facility perimeter shall:

(1) Begin an enhanced sediment quality monitoring pro-
.gram to include benthic infaunal abundance consistent with
the requirements of the National Pollutant Discharge Elimi-
nation System permit. The sediment quality monitoring pro-
gram shall include a benthic infaunal abundance reference
sediment sample as required in subsection (3)(a) of this sec-
tion or a benthic infaunal abundance reference sediment sam-
ple in compliance with WAC 173-204-200(21); and

(i) Be consistent with the sediment source control gen-
eral considerations of WAC 173-204-400 and the sediment
quality goal and sediment impact zone applicability require-
ments of WAC 173-204-410, apply for a sediment impact
zone as determined necessary by the department.

(b) Administrative orders or permits establishing sedi-
ment impact zones for marine finfish rearing facilities shall
describe establishment, maintenance, and closure require-
ments as determined necessary by the department.

[Statutory Authority: RCW 90.48.220. 96-02-058, § 173-204-412, filed
12/29/95, effective 1/29/96.]

WAC 173-204-415 Sediment impact zones. The pur-
pose of this section is to set forth the standards for establish-
ment, maintenance, and closure of sediment impact zones to
meet the intent of sediment quality dilution zones authorized
pursuant to RCW 90.48.520, except for sediment impact
zones authorized under WAC 173-204-410(7). The depart-
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ment shall authorize all sediment impact zones via discharge
permits or other formal administrative actions.

(1) General requirements. Authorization, modification
and renewal of a sediment impact zone by the department
shall require compliance with the following general require-
ments:

(a) Permits authorizing wastewater discharges to surface
waters of the state of Washington under authority of chapter
90.48 RCW shall be conditioned so that the discharge
receives:

(i) All known, available and reasonable methods of pre-
vention, control, and treatment prior to discharge, as required
by chapters 90.48, 90.52, and 90.54 RCW; and

(ii) Best management practices as stipulated by the
department.

(b) The maximum area, and maximum chemical contam-
inant concentration and/or allowable maximum biological
effect level within sediments assigned to a sediment impact
zone shall be as authorized by the department, in accordance
with the standards of this section.

(c) The department shall determine that the person's
activity generating effluent discharges which require authori-
zation of a sediment impact zone is in the public interest.

(d) The department shall determine that any person’s
activity generating effluent discharges which require authori-
zation of a sediment impact zone has adequately addressed
alternative waste reduction, recycling, and disposal options
through application of all known, available and reasonable
methods of prevention, control, and treatment to minimize as
best practicable the volume and concentration of waste con-
taminants in the discharge.

(e) The area boundarics of the sediment impact zone
established by the department shall include the minimum
practicable surface area, not to exceed the surface area
allowed under subsection (4) of this section.

(f) Adverse effects to biological resources within an
authorized sediment impact zone shall be maintained at the
minimum chemical contamination and biological effects lev-
els practicable at all times. The department shall consider the
relationship between environmental effects, technical feasi-
bility and cost in determining the minimum practicable
chemical contamination and biological effects levels.
Adverse effects to biological resources within an authorized
sediment impact zone shall not exceed a minor adverse
effects level as a result of the discharge, as determined by the
procedures of subsection (4) of this section.

(g) The operational terms and conditions for the sedi-
ment impact zone shall be maintained at all times.

(h) Final closure of the sediment impact zone shall be
conducted in strict accordance with the department's sedi-
ment impact zone authorization.

(1) Documents authorizing a sediment impact zone shall
require that the permitted discharge not result in a violation of
the applicable sediment quality standards of WAC 173-204-
320 through 173-204-340, outside the area limits of the estab-
lished zone.

() All applications to the department for sediment
impact zone authorizations shall be subject to public notice,
comment and hearing procedures defined but not limited to
the applicable discharge permit or other formal administra-
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tive action requirements of chapter 43.21C RCW, the State
Environmental Policy Act. chapter 197-11 WAC, SEPA
rules, chapter 90.48 RCW, chapter 163-216 WAC, the State
waste discharge permit program, and chapter 173-220 WAC,
National Pollutant Discharge Elimination System Permit
Program prior to issuance of the authorization. In determin-
ing the need for, location, and/or design of any sediment
impact zone authorization, the department shall give consid-
eration to all comments received during public review of the
proposed sediment impact zone application.

(2) Application requirements.

(a) Whenever, in the opinion of the department, as a
result of an ongoing or proposed effluent discharge, a person
violates, shall violate, or creates a substantial potential to vio-
late the sediment quality standards of WAC 173-204-320
through 173-204-340 as applicable within a period of ten
years from the later date of either the department's evaluation
of the ongoing discharge or the starting date of the proposed
discharge, the department may require application for a sedi-
ment impact zone authorization under authority of chapter
90.48 RCW.

(b) Any person with a proposed or permitted effluent dis-
charge shall apply to the department for authorization of a
sediment impact zone when:

(i) The department requires the sediment impact zone
application by written notification; or

(i) The person independently identifies that the ongoing
or proposed effluent discharge violates, shall violate, or cre-
ates a substantial potential to violate the applicable sediment
quality standards of WAC 173-204-320 through 173-204-
340 within a period of ten years from the later date of the per-
son's evaluation of the ongoing discharge or the starting date
of the proposed discharge, using the procedures of this sec-
tion.

(c) As necessary, the department may require any person
to submit a sediment impact zone application in multiple
steps concurrent with its ongoing review and determination
concerning the adequacy of the application. The application
shall provide the sediment impact zone design information
required in subsection (4) of this section and other such infor-
mation the department determines necessary. The application
shall also provide the legal location and landowner(s) of
property proposed for use as, or potentially affected by, a sed-
iment impact zone, and shall be accompanied by such other
relevant information as the department may require. The
department shall issue a written approval of the complete
sediment impact zone application prior to or concurrent with
authorizing a sediment impact zone.

(d) Submittal of an application to the department for
authorization of a sediment impact zone under the terms and
conditions of this section shall establish the applicant's
interim compliance with requirements of chapter 90.48 RCW
and this chapter, as determined by the department. The
department may authorize an interim compliance period
within a valid discharge permit or administrative order to
ensure ultimate compliance with chapter 90.48 RCW and this
chapter. The interim compliance period shall not continue
beyond the date of issuance of a sediment impact zone autho-
rization within a valid discharge permit issued by the depart-
ment.
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(e) Prior to authorization, the department shall make a
reasonable effort to identity and notify all landowners, adja-
cent landowners, and lessees affected by the proposed sedi-
ment impact zone. The department shall issue a sediment
impact zone notification letter to any person it believes to be
a potentially affected landowner and other parties determined
appropriate by the department. The notification letter shall be
sent by certified mail, return receipt requested, or by personal
service. The notification letter shall provide:

(i) The name of the person the department believes to be
the affected landowner;

(ii) The names and addresses of other atfected landown-
ers to whom the department has sent a proposed sediment
impact zone notification letter;

(iii) The name and address of the sediment impact zone
applicant;

(iv) A general description of the location, size, and con-
tamination level proposed for the sediment impact zone;

(v) The intention of the department to release all specific
sediment impact zone application information to the public
upon written request to the department;

(vi) The -determination of the department concerning
whether the proposed sediment impact zone application
meets the standards of this section;

(vii) The intention of the department whether to autho-
rize the proposed sediment impact zone; and

(viii) Notification that the affected landowners, adjacent
landowners, and lessees may comment on the proposed sedi-
ment impact zone. Any comments on the proposed sediment
impact zone authorization shall be submitted in writing to the
department within thirty days from the date of receipt of the
notification letter, unless the department provides an exten-
sion.

(f) Prior to authorization, the department shall issue a
sediment impact zone notification letter to affected port dis-
tricts, the Washington state department of natural resources
marine lands division, the U.S. Army Corps of Engineers,
and other parties determined appropriate by the department.
The notification letter shall be sent by certified mail, return
receipt requested, or by personal service. The notification let-
ter shall provide the information required under (e) of this
subsection.

(3) Locational considerations. The department shall
require any person applying for a sediment impact zone to
submit information concerning potential location consider-
ations of the zone. The location of an authorized sediment
impact zone shall avoid whenever possible and minimize
adverse impacts to areas of special importance. Prior to
authorization of a sediment impact zone, the department shall
consider all pertinent information from the applicant, all
affected parties, local, state and federal agencies, federally
recognized Indian tribes, and the public concerning loca-
tional considerations, including but not limited to:

(a) Spawning areas;

(b) Nursery areas;

(c) Waterfowl feeding areas;

(d) Shellfish harvest areas;

(e) Areas used by species of economic importance;

() Tribal areas of significance;

(g) Areas determined to be ecologically unique;
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(h) Water supply intake areas;

(1) Areas used for primary contact public recreation;

() High quality waters that constitute an outstanding
national resource; and

(k) Areas where sediment quality is substantially better
than levels necessary for protection of biological resources
and human health.

(4) Design requirements. The location, areal limitations,
and degree of effects allowed within an authorized sediment
impact zone shall be determined by application of the depart-
ment's sediment impact zone computer models "CORMIX,"
"PLUMES," and/or "WASP," or an alternate sediment impact
zone model(s) approved by the department under WAC 173-
204-130(4), as limited by the standards of this section and the
department's best professional judgment. The models shall be
used by the department or by the discharger as required by
the department, to estimate the impact of any person's waste-
water or storm water discharge on the receiving water and
sediment quality for a period of ten years from the later date
of either the department's formal approval of the application
for a sediment impact zone authorization or the starting date
of the discharge.

(a) Data requirements. The discharger shall submit the
following information to determine requirements for estab-
lishment and authorization of a sediment impact zone, as
required by the department:

(i) Data reports and analyses results for all samples of
wastewater or storm water, receiving water, and sediments
collected by the discharger or other parties relating to evalu-
ation of the potential effects of the permitted discharge, as
required by WAC 173-204-400.

(ii) Data reports and analyses results determined neces-
sary to:

(A) Apply discharge modeling to the permitted dis-
‘charge; and

(B) To identify and evaluate potential alternative chemi-
cal and biological effects of the discharge on the receiving
water and sediments; and

(O) To identify and evaluate potential alternatives to
define the areal size and location of a sediment impact zone
needed by the dischiarge.

(iii) Data reports and analyses results from the dis-
charger's application of the "CORMIX," "PLUMES," and/or
"WASP" or an alternate sediment impact zone model(s)
approved by the department under WAC 173-204-130(4), to
the permitted discharge to identify and evaluate:

(A) Potential alternative chemical and biological effects
of the discharge on the receiving water and sediments; and

(B) Potential alternatives for the areal distribution and
location of a potential sediment impact zone required by the
discharge.

(iv) Preferred alternative for closure of the potential sed-
iment impact zone by active removal and/ or natural recovery,
and identified costs of the preferred closure method.

(b) Overlapping sediment impact zones. Overlapping
sediment impact zones, as predicted by the "CORMIX,"
"PLUMES," and/or "WASP" models or an alternate sediment
impact zone model(s) approved by the department under
WAC 173-204-130(4), and the department's best professional
judgment, shall be authorized only as follows:
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(1) The applicable sediment impact zone maximum crite-
ria of WAC 173-204-420 shall not be exceeded as a result of
the multiple discharge sediment impact zones overlap; and

(ii) If the department determines that the applicable
chemical contaminant concentration and biological eftects
restrictions of WAC 173-204-420 would be exceeded as a
result of the overlap of multiple discharge sediment impact
zones, the department may authorize the sediment impact
zones after:

(A) Application of a waste load allocation process to the
individual permitted discharges to identify individual permit
effluent limitations necessary to meet:

(I) The applicable chemical contaminant concentration
and biological effects restrictions for sediment impact zones
required by this section; and/or

(II) Storm water best management practices required by
the department; and

(B) Establishment of individual permit compliance
schedules for the multiple permitted discharges to ensure
compliance with:

(I) The permit effluent limitations established by the
department using the waste load allocation process and best
professional judgment; and

(II) The standards of WAC 173-204-400 through 173-
204-420.

(5) Maintenance requirements.

(a) The department shall review sediment impact zone
monitoring conducted by the discharger to evaluate compli-
ance with the department's sediment impact zone authoriza-
tion and the standards of WAC 173-204-400 through 173-
204-420. The department may require additional sediment
impact zone monitoring when the department determines that
any sediment sampling station within an authorized sediment
impact zone exceeds the sediment impact zone maximum cri-
teria of WAC 173-204-420 or violates the sediment impact
zone authorization as a result of the discharge.

(b) Whenever the department can clearly demonstrate
that, as a result of an effluent discharge, a discharger violates,
shall violate, or creates a substantial potential to violate the
department's sediment impact zone authorization, or the sed-
iment impact zone maximum criteria of WAC 173-204-420,
the department shall:

(i) Provide written notification and supporting documen-
tation of the department's clear demonstration determination
to the affected discharger;

(ii) Establish a reasonable time frame for the affected
discharger to either submit a written statement and support-
ing documentation rebutting the department's clear demon-
stration determination, or accept the department’s determina-
tion. The discharger may use the clear demonstration meth-
ods identified in (c) of this subsection for rebuttal of the
department's clear demonstration; and

(iii) Provide written notification of the department's
determination concerning approval or denial of the submitted
clear demonstration rebuttal to the discharger.

(c) For the purpose of this section, a clear demonstration
shall consist of:

(i) Use of the sediment impact zone model(s) "CORMIX,"
"PLUMES," and/or "WASP" or other model(s) to demonstrate a

(12/29/95)



Sediment Management Standards

discharge(s) is the source of the violation or potential viola-
tion; and

(ii) Use of one or more of the following methods to dem-
onstrate a violation of the sediment impact zone authorization
or the sediment impact zone maximum criteria of WAC 173-
204-420:

(A) Direct sediment sampling. A violation of the sedi-
ment impact zone authorization and/or the sediment impact
zone maximum criteria of WAC 173-204-420 is demon-
strated when:

(1) The average chemical concentration for three stations
within the sediment impact zone exceeds the sediment impact
zone maximum criteria of WAC 173-204-420 due to the dis-
charge source. This concentration average shall not include
stations for which complete biological testing information
shows that the biological effects requirements of WAC 173-
204-420, or the authorized sediment impact zone if applica-
ble, are met; or

(II) The biological effects at each of any three stations
within the sediment impact zone exceed the sediment impact
zone maximum biological effects criteria of WAC 173-204-
420 or the authorized sediment impact zone as applicable,
due to the discharge source; or

(B) Monitoring data which demonstrates a chemical con-
taminant concentration gradient toward the discharge source
exists in sediments which violates the sediment impact zone
authorization or the standards of WAC 173-204-420; or

(C) A trend analysis of the effluent chemical discharge
quality and inplace sediment monitoring data which statisti-
cally demonstrates an ongoing violation or substantial poten-
tial to violate the sediment impact zone authorization or the
standards of WAC 173-204-420; or

(D) Field depositional (e.g., sediment traps) and/or efflu-
ent particulate (e.g., centrifuge analysis) data which demon-
strate an ongoing violation or substantial potential to violate
the sediment impact zone authorization or the standards of
WAC 173-204-420; or

(E) Mathematical or computer modeling which demon-
strates an ongoing violation or substantial potential to violate
the sediment impact zone authorization or the standards of
WAC 173-204-420.

(d) The department's response to a clear demonstration
of a violation or potential violation shall be to require main-
tenance activities in the following order:

(i) Require reanalysis of whether the discharger's efflu-
ent treatment complies with all known, available and reason-
able methods of prevention, control, and treatment and best
management practices based on the data used to establish the
clear demonstration;

(ii) Alter the authorized sediment impact zone size
and/or degree of effects consistent with the standards of this
section and the results of direct sediment sampling;

(iii) Reduce impacts of the existing or potential violation
by requiring additional discharge controls or additional sedi-
ment impact zone maintenance activities which can include,
but are not limited to:

(A) Dredging and removal of sediments, solely for sedi-
ment impact zone maintenance needs or coordinated with
maintenance dredging of commercially important areas, e.g.,
navigational lanes or ship berthing areas;
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(B) Dredging, treatment, and replacement of sediments
within the sediment impact zone; and/or

(C) Capping of sediments within the sediment impact
zone;

(iv) Limit the quantity and/or quality of the existing per-
mitted discharge; and/or

(v) Withdraw the department's sediment impact zone
authorization and require final closure of the zone.

(e) All sediment impact zone maintenance actions con-
ducted under this chapter shall provide for landowner review
of the maintenance action plans prior to implementation of
the action. In cases where the discharger is not able to secure
access to lands subject to the sediment impact zone mainte-
nance actions of this subsection, the department may facili-
tate negotiations or other proceedings to secure access to the
lands. Requests for department facilitation of land access
shall be submitted to the department in writing by the respon-
sible discharger.

(6) Closure planning and requirements.

(a) The discharger shall select and identify a preferred
method for closure of a sediment impact zone in the applica-
tion required by WAC 173-204-415(2). Closure methods can
include either active cleanup and/or natural recovery and
monitoring. The department shall incorporate the discharger's
identified closure method in the sediment impact zone autho-
rization.

(b) The department may require closure of authorized
sediment impact zones when the department determines that:

(i) The discharger has violated the sediment impact zone
maintenance standards of subsection (S) of this section; or

(ii) The department determines that:

(A) The wastewater or storm water discharge quality will
not violate the applicable sediment quality standards of WAC
173-204-320 through 173-204-340; or

(B) A sediment impact zone is no longer needed or eligi-
ble under the standards of WAC 173-204-410 through 173-
204-415.

(7) Modification of sediment impact zones. The depart-
ment may modify sediment impact zone authorization
requirements where the nature of a person's activity which
generates, transports, disposes, prevents, controls, or treats
effluent discharges has substantially changed and been dem-
onstrated to the department's satisfaction. The modification
may occur after consideration of the following:

(a) Reduction of effects. Assessment of the discharge
activities and treatment methods shall be conducted by the
discharger to demonstrate to the satisfaction of the depart-
ment that:

(i) Elimination of the sediment impact zone is not practi-
cable; and

(ii) Further reduction in any existing or proposed sedi-
ment impact zone area size and/or level of contamination or
effects is not practicable in consideration of discharge
requirements for all known, available and reasonable meth-
ods of prevention, control, and treatment, best management
practices, and applicable waste reduction and recycling pro-
visions.

(b) Alterations. There are substantial alterations or addi-
tions to the person's activity generating effluent discharges
which require authorization of a sediment impact zone which
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occeur after permit issuance and justify application of permit
conditions different from, or absent in, the existing permit.

(¢} New information. Sediment impact zones may be
modified when new information is received by the depart-
ment that was not available at the time of permit issuance that
would have justified the application of different sediment
impact zone authorization conditions.

(d) New regulations. The standards or regulations on
which the permit was based have changed by amended stan-
dards, criteria, or by judicial decision after the permit was
issued.

(e) Changes in technology. Advances in waste control
technology that qualify as “all known, available and reason-
able methods of prevention, control, and treatment" and "best
management practices" shall be adopted as permit require-
ments, as appropriate, in all permits reissued by the depart-
ment,

(8) Renewal of previously authorized sediment impact
zones. Renewal of sediment impact zones previously autho-
rized under the standards of WAC 173-204-410 and this sec-
tion shall be allowed under the following conditions:

(a) The department determines the discharge activities
and treatment methods meet all known, available and reason-
able methods of prevention, control, and treatment and best
management practices as stipulated by the department; and

(b) The discharger demonstrates to the department's sat-
isfaction that the discharge activities comply with the stan-
dards of WAC 173-204-400 through 173-204-420 and with
the existing sediment impact zone authorization; and

(c) Reduction of effects. The discharger conducts an
assessment of the permitted discharge activities and treat-
ment methods and demonstrates to the department's satisfac-
tion that:

(i) Elimination of the sediment impact zone is not practi-
cable; and

(i) A further reduction in any existing or proposed sedi-
ment 1mpact zone area size and/or level of contamination is
not practicable in consideration of discharge requirernents for
all known, available and reasonable methods of prevention,
control, and treatment, best management practices, and appli-
cable waste reduction and recycling provisions.

[Statutory Authority: RCW 90.48.220. 96-02-058, § 173-204-415, filed
12/29/95, effective 1/29/96. Statutory Authority: Chapters 43.21C,

70.105D, 90.48, 90.52, 90.54 and 90.70 RCW. 91-08-019 (Order 9041), §
173-204-415, filed 3/27/91, effective 4/27/91.]

WAC 173-204-420 Sediment impact zone maximum
criteria. This section establishes minor adverse effects as the
maximum chemical contaminant concentration, maximum
health risk to humans, maximum biological effects level,
maximum other toxic, radioactive, biological, or deleterious
substance level, and maximum nonanthropogenically
affected sediment quality level allowed within authorized
sediment impact zones due to an existing or proposed dis-
charge. If the department determines that the standards of this
section are or will be exceeded as a result of an existing or
proposed discharge(s), the department shall authorize a sedi-
ment impact zone or modify a sediment impact zone authori-
zation consistent with the standards of WAC 173-204-400
through 173-204-420 such that individual permit e¢ffluent
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limitations, requirements, and compliance time periods are
sufticient to meet the standards of this section as applicable.

(1) Applicability.

(a) The marine sediment impact zone maximum chemi-
cal criteria, and the marine sediment biological effects crite-
ria, and the marine sediment human health criteria, and the
marine sediment other toxic, radioactive, biological or delete-
rious substance criteria and the marine sediment nonanthro-
pogenically affected sediment criteria of this section shall
apply to marine sediments within Puget Sound.

(b) Non-Puget Sound marine sediment impact zone max-
imum criteria. Reserved: The department shall determine on
a case-by-case basis the criteria, methods, and procedures
necessary to meet the intent of this chapter.

(c) Low salinity sediment impact zone maximum crite-
ria. Reserved: The department shall determine on a case-by-
case basis the criteria, methods, and procedures necessary to
meet the intent of this chapter.

(d) Freshwater sediment impact zone maximum criteria.
Reserved: The department shall determine on a case-by-case
basis the criteria, methods, and procedures necessary to meet
the intent of this chapter.

(2) Puget Sound marine sediment impact zone maximum
chemical criteria. The maximum chemical concentration lev-
els that may be allowed within an authorized sediment impact
zone due to a permitted or otherwise authorized discharge
shall be at or below the chemical levels stipulated in Table II,
Sediment Impact Zone Maximum Chemical Criteria, except
as provided for by the marine sediment biological effects
restrictions of subsection (3) of this section, and any compli-
ance time periods established under WAC 173-204-410
(6)(d) and 173-204-415.

(a) Where laboratory analysis indicates a chemical is not
detected in a sediment sample, the detection limit shall be
reported and shall be at or below the Marine Sediment Qual-
ity Standards chemical criteria value set in WAC 173-204-
320(2).

(b) Where chemical criteria in this table represent the
sum of individual compounds or isomers, the following
methods shall be applied:

(1) Where chemical analyses identify an undetected
value for every individual compound/isomer then the single
highest detection limit shall represent the sum of the respec-
tive compounds/isomers; and

(ii) Where chemical analyses detect one or more individ-
ual compound/isomers, only the detected concentrations will
be added to represent the group sum.

(c) The listed chemical parameter criteria represent con-
centrations in parts per million, "normalized,” or expressed,
on a total organic carbon basis. To normalize to total organic
carbon, the dry weight concentration for each parameter is
divided by the decimal fraction representing the percent total
organic carbon content of the sediment.

(d) The LPAH criterion represents the sum of the follow-
ing "low molecular weight polynuclear aromatic hydrocar-
bon" compounds: Naphthalene, Acenaphthylene, Acenaph-
thene, Fluorene, Phenanthrene, and Anthracene. The LPAH
criterion is not the sum of the criteria values for the individual
LPAH compounds as listed.
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(¢) The HPAH criterion represents the sum of the follow-
ing "high molecular weight polynuclear aromatic hydrocar-
bon” compounds: Fluoranthene, Pyrene, Benz(a)anthracene,
Chrysene, Total Benzofluoranthenes, Benzo(a)pyrene,
Indeno(1,2,3,-c,d)pyrene, Dibenzo(a,h)anthracene, and
Benzo(g,h,i)perylene. The HPAH criterion is not the sum of
the criteria values for the individual HPAH compounds as
listed.

(f) The TOTAL BENZOFLUORANTHENES criterion repre-
sents the sum of the concentrations of the "B," "J," and "K*"
isomers.

Table II
Puget Sound Marine Sediment Impact Zones
Maximum Chemical Criteria

CHEMICAL MG/KG DRY WEIGHT
PARAMETER (PARTS PER MILLION (PPM) DRY)
ARSENIC 93
CADMIUM 6.7
CHROMIUM 270
COPPER 390
LEAD 530
MERCURY 0.59
SILVER 6.1
ZINC 960
CHEMICAL MG/KG ORGANIC CARBON
PARAMETER (PPM CARBON)
LPAH , 780
NAPHTHALENE 170
ACENAPHTHYLENE 66
ACENAPHTHENE 57
FLUORENE 79
PHENANTHRENE 480
ANTHRACENE 1200
2-METHYLNAPHTHALENE 64
HPAH 5300
FLUORANTHENE 1200
PYRENE 1400
BENZ(A)ANTHRACENE 270
CHRYSENE 460
TOTAL BENZOFLUORANTHENES 450
BENZO(A)PYRENE 210
INDENO (1,2,3,-C,D) PYRENE 88
DIBENZO (A,H) ANTHRACENE 33
BENZO(G,H,)PERYLENE 78
1,2-DICHLOROBENZENE 23
1,4-DICHLOROBENZENE 9
1,2,4 TRICHLOROBENZENE 1.8
HEXACHLOROBENZENE 2.3
DIMETHYL PHTHALATE 53
DIETHYL PHTHALATE 110
DI-N-BUTYL PHTHALATE 1700
BUTYL BENZYL PHTHALATE 64
BIS (2-ETHYLHEXYL) PHTHALATE 78
DIN-OCTYL PHTHALATE 4500
DIBENZOFURAN 58
HEXACHLOROBUTADIENE 62
N-NITROSODIPHENYLAMINE 1
TOIAL PCB'S 65
CHEMICAL UG/KG DRY WEIGHT
PARAMETER (PARTS PER BILLION (PPB) DRY)
PHENOL 1200
2-METHYLPHENOL 63
4-METHYLPHENOL 670
2,4-DIMETHYL PHENOL 29
PENTACHLOROPHENOL 690
(12129/95)
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CHEMICAL UG/KG DRY WEIGHT
PARAMETER (PARTS PER BILLION (PPB) DRY)
BENZYL ALCOHOL. 73

BENZOIC ACID 650

(3) Puget Sound marine sediment impact zone maximum
biological effects criteria. The maximum biological effects
level that may be allowed within an authorized sediment
impact zone shall be at or below a minor adverse biological
effects level. The acute and chronic effects biological tests of
WAC 173-204-315(1) may be used to determine compliance
with the minor adverse biological effects restriction within an
authorized sediment impact zone as follows:

(a) When using biological testing to determine compli-
ance with the maximum biological effects criteria within a
sediment impact zone, a person shall select and conduct any
two acute effects tests and any one chronic effects test.

(b) The biological tests shall not be considered valid
unless test results for the appropriate control and reference
sediment samples meet the performance standards described
in WAC 173-204-315(2).

(c) The sediment impact zone maximum biological
effects level is established as that level below which any two
of the biological tests in any combination exceed the criteria
of WAC 173-204-320(3), or one of the following biological
test determinations is made:

(i) Amphipod: The test sediment has a higher (statisti-
cally significant, t test, p<0.05) mean mortality than the refer-
ence sediment and the test sediment mean mortality is greater
than a value represented by the reference sediment mean
mortality plus thirty percent; or

(ii) Larval: The test scdiment has a mean survivorship of
normal larvae that is less (statistically significant, t test,
p<0.05) than the mean normal survivorship in the reference
sediment sample and the test sediment mean normal survi-
vorship is less than seventy percent of the mean normal sur-
vivorship in the reference sediment (i.e., the test sediment has
a mean combined abnormality and mortality that is greater
than thirty percent relative to time-final in the reference sedi-
ment); or

(iii) Benthic abundance: The test sediment has less than
fifty percent of the reference sediment mean abundance of
any two of the following major taxa: Class Crustacea, Phy-
lum Mollusca or Class Polychaeta and the test sediment
abundances are statistically different (t test, p<0.05) from the
reference sediment abundances; or

(iv) Juvenile polychaete: The test sediment has a mean
individual growth rate of less than fifty percent of the refer-
ence sediment mean individual growth rate and the test sedi-
ment mean individual growth rate is statistically different (t
test, p<0.05) from the reference sediment mean individual
growth rate.

(4) Puget Sound marine sediment impact zone maximum
human health criteria. Reserved: The department may deter-
mine on a case-by-case basis the criteria, methods, and proce-
dures necessary to meet the intent of this chapter.

(5) Puget Sound marine sediment impact zone maximum
other toxic, radioactive, biological, or deleterious substances
criteria. Other toxic, radioactive, biological or deleterious
substances in, or on, sediments shall be below levels which
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cause minor adverse effects in marine biological resources, or
which correspond to a significant health risk to humans, as
determined by the department. The department shall deter-
mine on a case-by-case basis the criteria, methods, and proce-
dures necessary to meet the intent of this chapter.

(6) Puget Sound marine sediment impact zone maximum
nonanthropogenically affected sediment criteria. Whenever
the nonanthropogenically affected sediment quality is of a
lower quality (i.c., higher chemical concentrations, higher
levels of adverse biological response, or posing a higher
threat to human health) than the applicable sediment impact
zone maximum criteria established under this section, the
existing scdiment chemical and biological quality shall be
identified on an area-wide basis as determined by the depart-
ment, and used in place of the standards of WAC 173-204-
420.

[Statutory Authority: RCW 90.48.220. 96-02-058, § 173-204-420, filed
12/29/95, effective 1/29/96. Statutory Authority: Chapters 43.21C,

70.105D, 90.48, 90.52, 90.54 and 90.70 RCW. 91-08-019 (Order 90-41), §
173-204-420, filed 3/27/91, effective 4/27/91.)

PART V-—SEDIMENT CLEANUP STANDARDS

WAC 173-204-500 Sediment cleanup decision pro-
cess and policies. (1) The standards of WAC 173-204-500
through 173-204-590 are procedures which specify a cleanup
decision process for managing contaminated sediments.
These procedures include:

(a) Screening sediment station clusters of potential con-
cern;

(b) Conducting hazard assessments to identify cleanup
sites;

(c) Ranking sites identified in (b) of this subsection;

(d) Determining the appropriate site cleanup authority;

(e) Conducting a site cleanup study;

(f) Determining the site-specific cleanup standard;

(g) Selecting a site cleanup action; and

(h) Where necessary, authorizing a cleanup site sediment
recovery zoue.

(2) Under this chapter, the department may require or
take those actions necessary to implement the standards of
WAC 173-204-500 through 173-204-580 for all contami-
nated sediment stations on the inventory identified in WAC
173-204-350.

(3) The cleanup process and procedures under this chap-
ter and under other laws may be combined. The department
may initiate a cleanup action under this chapter and may upon
further analysis determine that another law is more appropri-
ate, or vice versa.

(4) 1t is the policy of the department to manage sediment
cleanup actions towards the goal of reducing and ultimately
eliminating adverse effects on biological resources and sig-
nificant health threats to humans from sediment contamina-
tion. To achieve this goal, the department will pursue sedi-
ment cleanup decisions and cleanup standards that are as
close as practicable to the sediment quality standards of
WAC 173-204-320 through 173-204-340, including the con-
sideration of net environmental effects, cost and technical
feasibility. The department shall only authorize sediment
recovery zones $o as to minimize the number, size and
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adverse effects of all zones, with the intent to eliminate the
existence of all such zones whenever practicable.

(5) The department shall endeavor to make sediment
cleanup decisions in an expeditious manner, as soon as all
needed information is available, consistent with the availabil-
ity of department resources and the priority of the cleanup
site.

[Statutory Authority: Chapters 43.21C, 70.105D, 90.48, 90.52, 90.54 and

90.70 RCW. 91-08-019 (Order 90-41). § 173-204-500, filed 3/27/91, effec-
tive 4/27/91.]

WAC 173-204-510 Screening sediment station clus-
ters of potential concern. (1) Using the sediment quality
standards inventory of WAC 173-204-350, the department
shall analyze the sediment sampling data to identify station
clusters of potential concern and station clusters of low con-
cern per the standards of this section. Station clusters of
potential concern shall be further evaluated using the hazard
assessment standards of WAC 173-204-530. Station clusters
of low concern shall remain on the inventory and no further
cleanup action determinations shall be taken by the depart-
ment until the stations are reexamined per subsection (5) of
this section.

(2) A station cluster is defined as any number of stations
from the inventory of WAC 173-204-350 that are determined
to be spatially and chemically similar. For the purpose of
identifying a station cluster of potential concern per the pro-
cedures of this subsection, three stations with the highest con-
taminant concentration for any particular contaminant or the
highest degree of biological effects as identified in WAC
173-204-520 are selected from a station cluster. This proce-
dure may be repeated for multiple chemicals identified in
WAC 173-204-520, recognizing that the three stations with
the highest concentration for each particular contaminant
may be different and the respective areas for all chemicals
may overlap. The department shall review the inventory of
WAC 173-204-350 to identify station clusters of potential
concern via the following process:

(a) Identify if available, the three stations within a station
cluster with the highest concentration of each chemical con-
taminant identified in WAC 173-204-520, Cleanup screening
levels criteria; and

(b) For each contaminant identified in (a) of this subsec-
tion, determine the average concentration for the contaminant
at the three stations identified in (a) of this subsection; and

(c) Identify if available, three stations within the station
cluster with the highest level of biological effects for the bio-
logical tests identified in WAC 173-204-315(1); and

(d) If the average contaminant concentration for any
three stations identified in (a) of this subsection, exceeds the
applicable cleanup screening level in WAC 173-204-520,
then the station cluster is defined as a station cluster of poten-
tial concern; and

(e) If the biological effects at each of the three stations
from (c) of this subsection exceeds the cleanup screening
level in WAC 173-204-520, then the station cluster is defined
as a station cluster of potential concern; and

(D) If neither of the conditions of (d) or (e) of this subsec-
tion apply, then the station cluster is defined as a station clus-
ter of low concern; and
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() If the department determines that any three stations
within a station cluster exceed the sediment cleanup screen-
ing levels human health criteria or the other toxic, radioac-
tive, biological, or delcterious substances criteria or the
nonanthropogenically affected criteria of WAC 173-204-
520, then the station cluster is defined as a station cluster of
potential concern.

(3) Notification. When a station cluster of potential con-
cern has been identified, the department shall issue notifica-
tion to the landowners, lessees, onsite dischargers, adjacent
dischargers, and other persons determined appropriate by the
department prior to the department’s conducting a hazard
assessment as defined in WAC 173-204-530.

(4) No further cleanup action determinations shall be
taken with station clusters of low concern until the inventory
of WAC 173-204-350 is updated and the stations reexamined
per subsection (5) of this section. Station clusters of low con-
cern shall receive no further consideration for active cleanup,
unless new information indicates an increase of chemical
contamination at the stations in question. Station clusters of
low concern shall be evaluated by the department for
improved source control and/or monitoring requirements of
this chapter.

(5) The department may at any time reexamine a station
or group of stations to reevaluate and identify station clusters
of potential concern following the procedures of subsection
(2) of this section when new information demonstrates to the
department's satisfaction that reexamination actions are nec-
essary to fulfill the purposes of WAC 173-204-500 through
173-204-590.

[Statutory Authority: RCW 90.48.220. 96-02-058, § 173-204-510, filed
12/29/95, effective 1/29/96. Statutory Authority: Chapters 43.21C,
70.105D, 90.48, 90.52, 90.54 and 90.70 RCW. 91-08-019 (Order 90-41), §
173-204-510, filed 3/27/91, effective 4/27/91.]

WAC 173-204-520 Cleanup screening levels criteria.
(1) Applicability.

(a) The marine sediment cleanup screening levels chem-
ical criteria, and the marine sediment biological effects crite-
ria, and the marine sediment other toxic, radioactive, biolog-
ical, or deleterious substance criteria, and the marine sedi-
ment nonanthropogenically affected criteria of this section
shall apply to marine sediments within Puget Sound. The
cleanup screening levels establish minor adverse effects as
the level above which station clusters of potential concern are
defined, and at or below which station clusters of low con-
cemn are defined, per the procedures identified in WAC 173-
204-510(2). The cleanup screening levels also establish the
levels above which station clusters of potential concern are
defined as cleanup sites, per the procedures identified in
WAC 173-204-530, Hazard assessment. The criteria in Table
I1I and this section also establish minor adverse effects as the
Puget Sound marine sediment minimum cleanup level to be
used in evaluation of cleanup alternatives per the procedures
of WAC 173-204-560, and selection of a site cleanup stan-
dard(s) per the procedures of WAC 173-204-570.

(b) Non-Puget Sound marine sediment cleanup screen-
ing levels and minimum cleanup levels criteria. Reserved:
The department shall determine on a case-by-case basis the
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criteria, methods, and procedures necessary to meet the intent
of this chapter.

(c) Low salinity sediment cleanup screening levels and
minimum cleanup levels criteria. Reserved: The department
shall determine on a case-by-case basis the criteria, methods,
and procedures necessary to meet the intent of this chapter.

(d) Freshwater sediment cleanup screening levels and
minimum cleanup levels criteria. Reserved: The department
shall determine on a case-by-case basis the criteria, methods,
and procedures necessary to meet the intent of this chapter.

(2) Puget Sound marine sediment cleanup screening lev-
els and minimum cleanup levels chemical criteria. The chem-
ical concentration criteria in Table IIT establish the Puget
Sound marine sediment cleanup screening levels and mini-
mum cleanup levels chemical criteria.

(a) Where laboratory analysis indicates a chemical is not
detected in a sediment sample, the detection limit shall be
reported and shall be at or below the Marine Sediment Qual-
ity Standards chemical criteria value set in WAC 173-204-
320(2).

(b) Where chemical criteria in this table represent the
sum of individual compounds or isomers, the following
methods shall be applied:

(i) Where chemical analyses identify an undetected
value for every individual compound/isomer then the single
highest detection limit shall represent the sum of the respec-
tive compounds/isomers; and

(ii) Where chemical analyses detect one or more individ-
ual compound/isomers, only the detected concentrations will
be added to represent the group sum.

(¢) The listed chemical parameter criteria represent con-
centrations in parts per million, "normalized,” or expressed,
on a total organic carbon basis. To normalize to total organic
carbon, the dry weight concentration for each parameter is
divided by the decimal fraction representing the percent total
organic carbon content of the sediment.

(d) The LPAH criterion represents the sum of the follow-
ing "low molecular weight polynuclear aromatic hydrocar-
bon" compounds: Naphthalene, Acenaphthylene, Acenaph-
thene, Fluorene, Phenanthrene, and Anthracene. The LPAH
criterion is not the sum of the criteria values for the individual
LPAH compounds as listed.

(€) The HPAH criterion represents the sum of the follow-
ing "high molecular weight polynuclear aromatic hydrocar-
bon" compounds: Fluoranthene, Pyrene, Benz(a)anthracene,
Chrysene, Total Benzofluoranthenes, Benzo(a)pyrene,
Indeno(1,2,3,-c,d)pyrene, Dibenzo(a,h)anthracene, and
Benzo(g,h,i)perylene. The HPAH criterion is not the sum of
the criteria values for the individual HPAH compounds as
listed.

(f) The TOTAIL BENZOFLUORANTHENES criterion repre-
sents the sum of the concentrations of the "B," "J," and "K"
isomers.

Table III
Puget Sound Marine Sediment
Cleanup Screening Levels
and
Minimum Cleanup Levels -
Chemical Criteria
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CHEMICAL MG/KG DRY WEIGHT
PARAMETER (PARTS PER MILLION (PPM) DRY)
ARSENIC 93
CADMIUM 6.7
CHROMIUM 270
COPPER 390
LEAD 530
MERCURY 0.59
SILVER 6.1
ZINC 960
CHEMICAL MG/KG ORGANIC CARBON (PPM
PARAMETER CARBON)
LPAH 780
NAPHTHALENE 170
ACENAPHTHYLENE 66
ACENAPHTHENE 57
FLUORENE 79
PHENANTHRENE 480
ANTHRACENE 1200
2-METHYLNAPHTHALENE 64
HPAH 5300
FLUORANTHENE 1200
PYRENE 1400
BENZ(A)ANTHRACENE 270
CHRYSENE 460
TOTAL BENZOFLUORANTHENES 450
BENZO(A)PYRENE 210
INDENO (1,2,3,-C,D) PYRENE 88
DIBENZO (A,H) ANTHRACENE 33
BENZO(G,H,l)PERYLENE 78
1,2-DICHLOROBENZENE 23
1,4-DICHLOROBENZENE 9
1,2,4-TRICHLOROBENZENE 18
HEXACHLOROBENZENE 23
DIMETHYL PHTHALATE 53
DIETHYL PHTHALATE 110
DIN-BUTYL PHTHALATE 17060
BUTYL BENZYL PHTHALATE 64
BIS (2-ETHYLHEXYL) PHTHALATE 78
DI-N-OCTYL PHTHALATE 4500
DIBENZOFURAN 58
HEXACHLOROBUTADIENE 6.2
N-NITROSODIPHENYLAMINE 11
TOTAL PCB'S 65
CHEMICAL UG/KG DRY WEIGHT
PARAMETER (PARTS PER BILLION (PPB) DRY)
PHENOL 1200
2-METHYLPHENOL 63
4-METHYLPHENOL 670
2,4-DIMETHYL PHENOI, 29
PENTACHLOROPHENOL 690
BENZYL ALCOHOL 73
BENZOIC ACID 650

(3) Puget Sound marine sediment cleanup screening lev-
els and minimum cleanup level biological criteria. The bio-
logical effects criteria of this subsection establish the Puget
Sound marine sediment cleanup screening level, and the
Puget Sound marine sediment minimum cleanup level crite-
ria.

(a) The acute and chronic effects biological tests of
WAC 173-204-315(1) shall be used to:

(i) Identify the Puget Sound marine sediment cleanup
screening level for the purpose of screening sediment station
clusters of potential concern using the procedures of WAC
173-204-510(2); and
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(ii) Identify the Puget Sound marine sediment cleanup
screening level for the purpose of identifying station clusters
of low concern and/or cleanup sites using the hazard assess-
ment procedures of WAC 173-204-53((4); and/ or

(iii) Identify the Puget Sound marine sediment minimum
cleanup level to confirm minimum cleanup level determina-
tions using the procedures of WAC 173-204-570(3).

(b) When using biological testing to determine if station
clusters exceed the cleanup screening level or to identify the
minimum cleanup level for a contaminated site, test results
from at least two acute effects tests and one chronic effects
test shall be evaluated.

(c) The biological tests shall not be considered valid
unless test results for the appropriate control and reference
sediment samples meet the performance standards described
in WAC 173-204-315(2).

(d) The cleanup screening level and minimum cleanup
level is exceeded when any two of the biological tests exceed
the criteria of WAC 173-204-320(3); or one of the following
test determinations is made:

(i) Amphipod: The test sediment has a higher (statisti-
cally significant, t test, p<0.05) mean mortality than the refer-
ence sediment and the test sediment mean mortality is greater
than a value represented by the reference sediment mean
mortality plus thirty percent.

(ii) Larval: The test sediment has a mean survivorship of
normal larvae that is less (statistically significant, t test,
p<0.05) than the mean normal survivorship in the reference
sediment and the test sediment mean normal survivorship is
less than seventy percent of the mean normal survivorship in
the reference sediment (i.e., the test sediment has a mean
combined abnormality and mortality that is greater than thirty
percent relative to time-final in the reference sediment).

(iii) Benthic abundance: The test sediment has less than
fifty percent of the reference sediment mean abundance of
any two of the following major taxa: Class Crustacea, Phy-
lum Mollusca or Class Polychaeta and the test sample abun-
dances are statistically different (t test, p<0.05) from the ref-
erence abundances.

(iv) Juvenile polychaete: The test sediment has a mean
individual growth rate of less than fifty percent of the refer-
ence sediment mean individual growth rate and the test sedi-
ment mean individual growth rate is statistically different (t
test, p<0.05) from the reference sediment mean individual
growth rate.

(4) Puget Sound marine sediment cleanup screening lev-
els and minimum cleanup levels human health criteria.
Reserved: The department may determine on a case-by-case
basis the criteria, methods, and procedures necessary to meet
the intent of this chapter.

(5) Puget Sound marine sediment cleanup screening lev-
cls and minimum cleanup levels other toxic, radioactive, bio-
logical, or deleterious substances criteria. Other toxic, radio-
active, biological, or deleterious substances in, or on, sedi-
ments shall be at or below levels which cause minor adverse
effects in marine biological resources, or which correspond to
a significant health risk to humans, as determined by the
department. The department shall determine on a case-by-
case basis the criteria, methods, and procedures necessary to
meet the intent of this chapter.
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(6) Puget Sound marine sediment cleanup screening lev-
els and minimum cleanup levels nonanthropogenically
affected sediment criteria. Whenever the nonanthropogeni-
cally affected sediment quality is of a lower quality (i.e.,
higher chemical concentrations, higher levels of adverse bio-
logical response, or posing a higher threat to human health)
than the applicable cleanup screening levels or minimum
cleanup levels criteria established under this section, the
existing sediment chemical and biological quality shall be
identified on an area-wide basis as determined by the depart-
ment, and used in place of the standards of WAC 173-204-
520).

(Statutory Authority: RCW 90.48.220. 96-02-058, § 173-204-520, filed
12/29/95, effective 1/29/96. Statutory Authority: Chapters 43.21C,

70.105D, 90.48, 90.52, 90.54 and 90.70 RCW. 91-08-019 (Order 90-41), §
173-204-520, filed 3/27/91, effective 4/27/91.]

WAC 173-204-530 Hazard assessment and site iden-
tification. (1) Purpose. A hazard assessment shall be per-
formed to gather existing and available information to further
characterize each station cluster of potential concern identi-
fied per WAC 173-204-510.

(2) Hazard assessment requirements. Onsite dischargers,
lessees, landowners, and adjacent dischargers shall submit,
upon the department's request, all existing and available
information that would enable the department to:

(a) Determine the concentration and/ or areal extent and
depth of sediment contamination at the station cluster of
potential concern by:

(i) Identifying the contaminants exceeding the applicable
sediment quality standards of WAC 173-204-320 through
173-204-340;

(ii) Identifying individual stations within the station
cluster of potential concern which exceed the sediment
cleanup screening levels criteria of WAC 173-204-520;

(iii) Identifying the level of toxicity to the applicable bio-
logical test organisms of WAC 173-204-320 through 173-
204-340; )

(iv) Determining where the applicable sediment quality
standards of WAC 173-204-320 through 173-204-340, for
any given contaminant, is met;

(v) Determining if concentrations of chemicals exist that
potentially present a significant threat to human health;

(vi) Defining the location where the minimum cleanup
level as defined in WAC 173-204-570 is met.

(b) Identify and characterize the present and historic
source or sources of the contamination.

(¢) Identify the location of sediment impact zones autho-
rized under WAC 173-204-415.

(d) Identify sensitive resources in the vicinity of the sta-
tion cluster of potential concern.

(e) Provide other information as determined necessary
by the department for ranking sites under WAC 173-204-540.

(3) The department shall also compile existing and avail-
able information from other federal, state, and local govern-
ments that pertain to the topics in subsection (2) of this sec-
tion.

(4) To identify cleanup sites, the department shall use all
available information of acceptable quality gathered from the
hazard assessment to evaluate station clusters of potential
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concern identified pursuant to WAC 173-204-510(2). For the
purpose of identifying a cleanup site per the procedures of
this subsection, three stations with the highest contaminant
concentration for any particular contaminant or the highest
degree of biological effects as identified in WAC 173-204-
520 are selected from a station cluster of potential concern.
This procedure may be repeated for multiple chemicals iden-
tified in WAC 173-204-520, recognizing that the three sta-
tions with the highest concentration for each particular con-
taminant may be different and the respective areas for all
chemicals may overlap. The department shall review the list
of station clusters of potential concern to identify cleanup
sites via the following process:

(a) Identify if available, three stations within the station
cluster of potential concern with the highest level of biologi-
cal effects for the biological tests identified in WAC 173-
204-315(1).

(b) Station clusters of potential concern where the level
of biological effects for any three stations within the station
cluster of potential concern exceeds the cleanup screening
levels of WAC 173-204-520(3) shall be defined as cleanup
sites.

(c) Identify if available, the three stations within a station
cluster of potential concern with the highest concentration of
each chemical contaminant identified in WAC 173-204-520),
Cleanup screening levels criteria. For the purpose of identify-
ing a cleanup site per the procedures of this subsection, sta-
tions that meet the biological standards of WAC 173-204-
520(3) shall not be included in the evaluation of chemical
contaminant concentrations.

(d) For each contaminant identified in (c) of this subsec-
tion, determine the average concentration for the contaminant
at the three stations identified in (c) of this subsection.

() Station clusters of potential concern for which any
average chemical concentration identified in (d) of this sub-
section exceeds the cleanup screening level chemical criteria
of Table III shall be defined as cleanup sites.

(f) After completion of the hazard assessment, if neither
of the conditions of (b) or (&) of this subsection apply, then
the station cluster is defined as a station cluster of low con-
cem.

(g) Station clusters of potential concern where the
department determines that any three stations within the sta-
tion cluster of potential concern exceed the sediment cleanup
screening levels human health criteria or the other toxic,
radioactive, biological, or deleterious substances criteria or
the nonanthropogenically affected criteria of WAC 173-204-
520, shall be defined as cleanup sites.

[Statutory Authority: RCW 90.48.220. 96-02-058, § 173-204-530, filed
12/29/95, effective 1/29/96. Statutory Authority: Chapters 43.21C,

70.105D, 90.48, 90.52, 90.54 and 90.70 RCW. 91-08-019 (Order 90-41), §
173-204-530, filed 3/27/91, effective 4/27/91.]

WAC 173-204-540 Ranking and list of sites. (1) Pur-
pose. The department shall prepare and maintain a list of con-
taminated sediment sites in the order of their relative hazard
ranking. From this list, the department shall select sites where
action shall be taken.

(2) Site ranking. The department shall evaluate each
cleanup site identified by the procedures in WAC 173-204-
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530 on a consistent basis using the procedure described in
Sediment Ranking System ("SEDRANK"), Januarv 1990, and
all additions and revisions thereto or other procedures
approved by the department. The purpose of ranking is to
estimate, based on technical information compiled during the
hazard assessment procedures in WAC 173-204-530), the rel-
ative potential risk posed by the site to human health and the
environment. Information obtained during hazard assess-
ment, plus any additional data specified in "SEDRANK," shall
be included in the site hazard ranking evaluation.

(3) Considerations in ranking. In conducting sediment
site ranking, the department shall assess both human health
hazard and ecological hazard, and consider chemical toxicity,
affected resources, and site characteristics for both types of
hazards. The department shall also use best professional
judgment and other information as necessary on a case-by-
case basis to conduct site ranking.

(4) Site reranking. The department may, at its discretion,
rerank a site. To rerank a site, the department shall use any
additional information within the scope of the hazard ranking
evaluation criteria and best professional judgment to estab-
lish that a significant change in rank should result.

(5) List of ranked sites.

(a) Contaminated sediment sites that are ranked via
"SEDRANK" shall be placed on a list in the order of their rela-
tive hazard ranking. The list shall describe the current status
of:cleanup action at each site and be updated on an annual
basis. The department may change a site's status to reflect
current conditions on a more frequent basis. The status for
each site shall be identified as one or more of the following:

(i) Sites awaiting cleanup action;

- (ii) Sites where voluntary, incidental, partial or depart-
ment initiated cleanup actions, as defined in WAC 173-204-
550, are in progress;

@ (iii) Sites where a cleanup action has been completed and
confirmational menitoring is underway;

(iv) Sites with'sediment récovery zones authorized under
WAC 173-204-590; and/or

(v) Other categories established by the department.

(b) The department shall routinély publish and make the
list available to be used in conjunction with a review of ongo-
ing and proposed regulatory actions to determine where and
when a cleanup action should be taken. The department shall
also make the list available to landowners and dischargers at
or near listed sites, and to the public.

(6) Site delisting.

(@) The department may remove a site from the list only
after it has determined that:

(1) All cleanup actions except confirmational monitoring
have been completed and compliance with the site cleanup
study and report and cleanup standard(s) has been achicved;
or

(ii) The listing of the site was erronecous.

(b) A site owner or operator may request that a site be
removed from the list by submitting a petition to the depart-
ment. The petition shall state the reason for the site delisting
request, and as determined appropriate by the department,
shall include thorough documentation of all investigations
performed, all cleanup actions taken, and all compliance
monitoring data and results to demonstrate to the depart-
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ment's satisfaction that the site cleanup standards have been
achieved. The department may require payment of costs
incurred, including an advance deposit, for review and verifi-
cation of the work performed. The department shall review
such petitions, however the timing of the review shall be at its
discretion and as resources may allow.

(c) The department shall maintain a record of sites that
have been removed from the list under (a) of this subsection.
This record shall be made available to the public on request.

(7) Relisting of sites. The department may relist a site
which has previously been removed if it determines that the
site requires further cleanup action.

(8) Delisting notice. The department shall provide public
notice and an opportunity to comment when the department
proposes to remove a site from the list.

(9) Relationship to hazardous sites list. The department
may additionally evaluate cleanup sites on the site list devel-
oped under subsection (5) of this section for possible inclu-
sion on the hazardous sites list published under WAC 173-
340-330.

[Statutory Authority: Chapters 43.21C, 70.105D, 90.48, 90.52, 90.54 and

90.70 RCW. 91-08-019 (Order 90-41), § 173-204-540, filed 3/27/91, effec-
tive 4/27/91.)

WAC 173-204-550 Types of cleanup and authority.
(1) Purpose. The department acknowledges that cleanups of
contaminated sediment sites can occur under the authority of
chapter 90.48 or 70.105D RCW. Sediment cleanups may also
be initiated by the federal government pursuant to the Com-
prehensive Environmental Response, Compensation and Lia-
bility Act (CERCLA). This section describes the depart-
ment's role in department initiated and other cleanup actions.

(2) The department shall use best professional judgment
and other information as necessary on a case-by-case basis to
determine the appropriate administrative authority for con-
ducting, or requiring contaminated sediment cleanup actions
based on, but not limited to, the following considerations:

(a) Source of contaminants requiring cleanup including
spills, dredging actions, and wastewater and/or storm water
discharges;

(b) Significance of contamination threat to human health
and the environment including the degree of contamination
and types and number of contaminants;

(c) Public perception concerning the contaminant threat
to human health and the environment;

(d) Personal or corporate financial status of the land-
owner(s) and/ or discharger(s);

(e) Enforcement compliance history of the landowner(s)
and/or discharger(s);

() Status of existing or pending federal, state, or local
legal orders or administrative actions; and

(g) Size of cleanup action proposed or determined neces-
sary.

(3) The types of cleanup actions below establish scenar-
ios recognized by the department which may occur to effect
cleanup of contaminated sediment sites. All of these types of
cleanup actions shall be subject to administrative review and
approval of the department under chapters 90.48 and/or
70.105D RCW.
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(a) Department initiated cleanup. Department initiated
cleanup actions occur when the department uses its authority
under chapter 90.48 and/or 70.105D RCW to conduct or
require and/or otherwise effect cleanup to meet the intent of
this chapter.

(b) Voluntary cleanup. Voluntary cleanup actions are
initiated by parties other than the department. The department
shall encourage voluntary cleanup actions whencver possi-
ble, and as early as possible, to meet the intent of this chapter.

(c) Incidental cleanup. Incidental cleanup actions are
conducted when other state or federally permitted activities
are ongoing in and/or around the contaminated sediment site.
Early coordination of incidental cleanup actions with the
department is encouraged to meet the intent of this chapter,
chapter 70.105D RCW, and chapter 90.48 RCW, as appropri-
ate.

(d) Partial cleanup. Partial cleanup actions may be con-
ducted when completion of cleanup study requirements under
WAC 173-204-560 has identified and proposed discrete site
units and cleanup standards, the department has approved the
selection of the partial cleanup alternative per the standards
of WAC 173-204-580, and the department has determined
that awaiting action or decision on conducting a complete site
cleanup would have a net detrimental effect on the environ-
ment or human health.

(e) CERCLA cleanup. Pursuant to the federal Compre-
hensive Environmental Response, Compensation and Liabil-
ity Act, the department may identify chapter 173-204 WAC
as an applicable state requirement for cleanup actions con-
ducted by the federal government.

[Statutory Authority: Chapters 43.21C, 70.105D, 90.48, 90.52, 90.54 and

90.70 RCW. 91-08-019 (Order 90-41), § 173-204-550, filed 3/27/91, effec-
tive 4/27/91.]

WAC 173-204-560 Cleanup study. (1) Purpose. This
section describes cleanup study plan and report standards
which meet the intent of cleanup actions required under
authority of chapter 90.48 and/or 70.105D RCW, and/or this
chapter. Cleanup actions required under authority of chapter
70.105D RCW shall also meet all standards of chapter 173-
340 WAC, the Model Toxics Control Act cleanup regulation.
The cleanup study plan and report standards in this chapter
include activities to collect, develop, and evaluate sufficient
information to enable consideration of cleanup alternatives
and selection of a site-specific sediment cleanup standard
prior to making a cleanup decision. Each person performing
a cleanup action to meet the intent of this chapter shall submit
a cleanup study plan and cleanup study report to the depart-
ment for review and written approval prior to implementation
of the cleanup action. The department may approve the
cleanup study plan as submitted, may approve the cleanup
study plan with appropriate changes or additions, or may
require preparation of a new cleanup study plan.

(2) Scope of cleanup study plan. The scope of a cleanup
study plan shall depend on the specific site informational
needs, the site hazard, the type of cleanup action proposed,
and the authority cited by the department to require cleanup.
In establishing the necessary scope of the cleanup study plan,
the department may consider cost mitigation factors, such as
the financial resources of the person(s) responsible for the
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cleanup action. In all cases sufficient information must be
collected, developed, and evaluated to enable the appropriate
selection of a cleanup standard under WAC 173-204-570 and
a cleanup action decision under WAC 173-204-580. The sed-
iment cleanup study plan shall address:

(a) Public information/education;

(b) Site investigation and cleanup alternatives evalua-
tion;

(c) Sampling plan and recordkeeping; and

(d) Site safety.

(3) Cleanup study plan public information/education
requirements. The cleanup study plan shall encourage coordi-
nated and effective public involvement commensurate with
the nature of the proposed cleanup action, the level of public
concern, and the existence of, or potential for adverse effects
on biological resources and/or a threat to human health. The
cleanup study plan shall address proposed activities for the
following subjects:

() When public notice will occur, the length of the com-
ment periods accompanying each notice, the potentially
affected vicinity, and any other areas to be provided notice;

(b) Where public information repositories will be located
to provide site information to the public;

(c) Methods for identifying the public's concerns, e.g.,
interviews, questionnaires, community group meetings, etc.;

(d) Methods for providing information to the public, e.g.,
press releases, public meetings, fact sheets, etc.;

(e) Coordination of public participation requirements
mandated by other federal, state, or local laws;

(f) Amendments to the planned public involvement
activities; and

(g) Any other elements that the department determines to
be appropriate for inclusion in the cleanup study plan.

(4) Cleanup study plan site investigation and cleanup
alternatives evaluation requirements. The content of the
cleanup study plan for the site investigation and cleanup
alternatives evaluation is determined by the type of cleanup
action selected as defined under WAC 173-204-550. As
determined by the department, the cleanup study plan shall
address the following subjects:

(a) General site information. General information,
including: Project title; name, address, and phone number of
project coordinator; legal description of the cleanup site; area
and volume dimensions of the site; present owners and oper-
ators of contaminant source discharges to site; chronological
listing of past owners and operators of contaminant source
discharges to the site and their respective operational history;
and other pertinent information determined by the depart-
ment.

(b) Site conditions map. An existing site conditions map
which illustrates site features as follows:

(i) Property boundaries.

(ii) The site boundary defined by the individual contam-
inants exceeding the applicable sediment quality standards of
WAC 173-204-320 through 173-204-340 at the point where
the concentration of the contaminant would meet the:

(A) Cleanup objective; and

(B) Minimum cleanup level; and

(C) Recommended cleanup standards.

(iii) Surface and subsurface topography.
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(iv) Surface and subsurface structures.

(v) Utility lines.

(vi) Navigation lanes.

(vii) Current and ongoing sediment sources.

(viii) Other pertinent information determined by the
department.

(¢) Site investigation. Sufficient investigation to charac-
terize the distribution of sediment contamination present at
the site, and the threat or potential threat to human health and
the environment. Where applicable to the site, these investi-
gations shall address the following:

(1) Surface water and sediments. Investigations of sur-
face water hydrodynamics and sediment transport mecha-
nisms to characterize significant hydrologic features such as:
Site surface water drainage patterns, quantities and flow
rates, areas of sediment erosion and deposition including esti-
mates of sedimentation rates, and actual or potential contam-
inant migration routes to and from the site and within the site.
Sufficient surface water and sediment sampling shall be per-
formed to adequately characterize the areal and vertical dis-
tribution and concentrations of contaminants. Recontamina-
tion potential of sediments which are likely to influence the
type and rate of contaminant migration, or are likely to affect
the ability to implement alternative cleanup actions shall be
characterized;

(i) Geology and ground water system characteristics.
Investigations of site geology and hydrogeology to ade-
quately characterize the physical properties and distribution
of sediment types, and the characteristics of ground water
flow rate, ground water gradient, ground water discharge
areas, and ground water quality data which may affect site
cleanup alternatives evaluations;

#{iii) Climate. Information regarding local and regional
climatological characteristics which are likely to affect sur-
face water hydrodynamies, ground water flow characteris-
tics, and migration of sediment contaminants such as: Sea-
sonal patterns of rainfall; the magnitude and frequency of sig-
nificant storm events; prevailing wind direction and velocity;

(iv) Land use. Information characterizing human popula-
tions exposed or potentially exposed to sediment contami-
nants released from the site and present and proposed uses
and zoning for shoreline areas contiguous with the site; and

(v) Natural resources and ecology. Information to deter-
mine the impact or potential impact of sediment contami-
nants from the site on natural resources and ecology of the
area such as: Sensitive environment, local and regional hab-
itat, plant and animal species, and other environmental recep-
tors.

(d) Sediment contaminant sources. A description of the
location, quantity, areal and vertical extent, concentration
and sources of active and inactive waste disposal and other
sediment contaminant discharge sources which affect or
potentially affect the site. Where determined relevant by the
department, the following information shall be obtained by
the department from the responsible discharger:

(i) The physical and chemical characteristics, and the
biological effects of site sediment contaminant sources;

(ii) The status of source control actions for permitted and
unpermitted site sediment contaminant sources; and
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(iii) A recommended compliance time frame for known
permitted and unpermitted site sediment contaminant sources
which affect or potentially affect implementation of the tim-
ing and scope of the site cleanup action alternatives.

(e) Human health risk assessment. The current and
potential threats to human health that may be posed by sedi-
ment site contamination shall be evaluated using a risk
assessment procedure approved by the department.

() Cleanup action alternatives. Each cleanup study plan
shall include an evaluation of alternative cleanup actions that
protect human health and the environment by eliminating,
reducing, or otherwise controlling risks posed through each
exposure pathway and migration route. The number and
types of alternatives to be evaluated shall take into account
the characteristics and complexity of the site.

(i) The proposed site cleanup alternatives may include
establishment of site units, as defined in WAC 173-204-
200(24), with individual cleanup standards within the range
required by WAC 173-204-570, based on site physical char-
acteristics and complexity, and cleanup standard alternatives
established on consideration of cost, technical feasibility, and
net environmental impact.

(ii) The proposed site cleanup alternatives may include
establishment of a sediment recovery zone as authorized
under WAC 173-204-590, Sediment recovery zones. Estab-
lishment or expansion of a sediment recovery zone shall not
be used as a substitute for active cleanup actions, when such
actions are practicable and meet the standards of WAC 173-
204-580. The cleanup study plan shall include the following
information for evaluation of sediment recovery zone alterna-
tives:

(A) The time period during which a sediment recovery
zone is projected to be necessary based on source loading and
net environmental recovery processes determined by applica-
tion of the department's sediment recovery zone computer
models "CORMIX," "PLUMES," and/or "wWAsP," or an alternate
sediment recovery zone model(s) approved by the depart-
ment under WAC 173-204-130(4) as limited by the standards
of this section and the department's best professional judg-
ment;

(B) The legal location and landowner(s) of property pro-
posed as a sediment recovery zone;

(C) Operational terms and conditions including, but not
limited to proposed confirmational monitoring actions for
discharge effluent and/ or receiving water column and/ or sed-
iment chemical monitoring studies and/or bioassays to eval-
uate ongoing water quality, sediment quality, and biological
conditions within and adjacent to the proposed or authorized
sediment recovery zone to confirm source loading and recov-
ery rates in the proposed sediment recovery zone.

(D) Potential risks posed by the proposed sediment
recovery zone to human health and the environment;

(E) The technical practicability of elimination or reduc-
tion of the size and/or degree of chemical contamination
and/or level of biological effects within the proposed sedi-
ment recovery zone; and

(F) Current and potential use of the sediment recovery
zone, surrounding areas, and associated resources that are, or
may be, affected by releases from the zone.
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(G) The need for institutional controls or other site use
restrictions to reduce site contamination risks to human
health.

(iii) A phased approach for evaluation of altcrnatives
may be required for certain sites, including an initial screen-
ing of alternatives to reduce the number of potential remedies
for the final detailed evaluation. The final evaluation of
cleanup action alternatives that pass the initial screening shall
consider the following factors:

(A) Overall protection of human health and the environ-
ment, time required to attain the cleanup standard(s), and on-
site and oft-site environmental impacts and risks to human
health resulting from implementing the cleanup alternatives;

(B) Attainment of the cleanup standard(s) and compli-
ance with applicable federal, state, and local laws;

(C) Short-term effectiveness, including protection of
human health and the environment during construction and
implementation of the alternative; and

(D) Long-term effectiveness, including degree of cer-
tainty that the alternative will be successful, long-term reli-
ability, magnitude of residual, biological and human health
risk, and effectiveness of controls for ongoing discharges
and/or controls required to manage treatment residues or
remaining wastes cleanup and/or disposal site risks;

(g) Ability to be implemented. The ability to be imple-
mented including the potential for landowner cooperation,
consideration of technical feasibility, availability of nceded
off-site facilities, services and materials, administrative and
regulatory requirements, scheduling, monitoring require-
ments, access for construction, operations and monitoring,
and integration with existing facility operations and other
current or potential cleanup actions;

(h) Cost, including consideration of present and future
direct and indirect capital, operation, and maintenance costs
and other foreseeable costs;

(i) The degree to which community concerns are
addressed;

(j) The degree to which recycling, reuse, and waste min-
imization are employed; and

(k) Environmental impact. Sufficient information shall
be provided to fulfill the requirements of chapter 43.21C
RCW, the State Environmental Policy Act. Discussions of
significant short-term and long-term environmental impacts,
significant irrevocable commitments of natural resources,
significant alternatives including mitigation measures, and
significant environmental impacts which cannot be mitigated
shall be included.

(5) Cleanup study plan — sampling plan and record-
keeping requirements. The cleanup study plan shall address
proposed sampling and recordkeeping activities to meet the
standards of WAC 173-204-600, Sampling and testing plan
standards, and WAC 173-204-610, Records management,
and the standards of this section.

(6) Cleanup study plan site safety requirements. The
cleanup study plan shall address proposed activities to meet
the requirements of the Occupational Safety and Health Act
of 1970 (29 U.S.C. Sec. 651 et seq.) and the Washington
Industrial Safety and Health Act (chapter 49.17 RCW), and
regulations promulgated pursuant thereto. These require-
ments are subject to enforcement by the designated federal
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and state agencies. Actions taken by the department under
this chapter do not constitute an exercise of statutory author-
ity within the meaning of section (4)(b)(1) of the Occupa-
tional Safety and Health Act.

(7) Cleanup study report. Each person performing a
cleanup action to meet the intent of this chapter shall submit
a cleanup study report to the department for review and writ-
ten approval of a cleanup decision prior to implementation of
the cleanup action. The sediment cleanup study report shall
include the results of cleanup study site investigations con-
ducted pursuant to subsection (4) of this section, and pre-
ferred and alternate cleanup action proposals based on the
results of the approved cleanup study plan.

(8) Sampling access. In cases where the person(s)
responsible for cleanup is not able to secure access to sample
sediments on lands subject to a cleanup study plan approved
by the department, the department may facilitate negotiations
or other proceedings to secure access to the lands. Requests
for department facilitation of land access for sampling shall
be submitted to the department in writing by the person(s)
responsible for the cleanup action study plan.

[Statutory Authority: RCW 90.48.220. 96-02-058, § 173-204-560, filed
12/29/95, effective 1/29/96. Statutory Authority: Chapters 43.21C,

70.105D, 90.48, 90.52, 90.54 and 90.70 RCW. 91-08-019 (Order 90-41), §
173-204-560, filed 3/27/91, effective 4/27/91.]

WAC 173-204-570 Sediment cleanup standards. (1)
Applicability and purpose. This section establishes the sedi-
ment cleanup standards requirements for cleanup actions
required under authority of chapter 90.48 and/or 70.105D
RCW, and/ or this chapter, and describes the process to deter-
mine site-specific cleanup standards.

(2) Cleanup objective. The sediment cleanup objective
shall be to eliminate adverse effects on biological resources
and significant health threats to humans from sediment con-
tamination. The sediment cleanup objective for all cleanup
actions shall be the sediment quality standards as defined in
WAC 173-204-320 through 173-204-340, as applicable. The
sediment cleanup objective identifies sediments that have no
acute or chronic adverse effects on biological resources, and
which correspond to no significant health risk to humans, as
defined in this chapter.

(3) Minimum cleanup level. The minimum cleanup level
is the maximum allowed chemical concentration and level of
biological effects permissible at the cleanup site to be
achieved by year ten after completion of the active cleanup
action.

(a) The minimum cleanup levels criteria of WAC 173-
204-520 shall be used in evaluation of cleanup alternatives
per the procedures of WAC 173-204-560, and selection of a
site cleanup standard(s) per the procedures of this section.

(b) The Puget Sound marine sediment minimum cleanup
level is established by the following:

(i) Sediments with chemical concentrations at or below
the chemical criteria of Table III shall be determined to meet
the minimum cleanup level, except as provided in (b)(iv) of
this subsection; and

(i) Sediments with chemical concentrations that are
higher than the chemical criteria of Table III shall be deter-
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mined to exceed the minimum cleanup level, except as pro-
vided in (b)(iii} of this subsection; and

(ii1) Sediments with biological effects that do not exceed
the levels of WAC 173-204-520(3) shall be determined to
meet the minimum cleanup level; and

(iv) Sediments with biological effects that exceed the
levels of WAC 173-204-520(3) shall be determined to exceed
the minimum cleanup level; and

(v) Sediments which exceed the sediment minimum
cleanup level human health criteria or the other toxic, radio-
active, biological, or deleterious substances criteria or the
nonanthropogenically affected criteria of WAC 173-204-520
as determined by the department, shall be determined to
exceed the minimum cleanup level.

(4) Sediment cleanup standard. The sediment cleanup
standards are established on a site-specific basis within an
allowable range of contamination. The lower end of the range
is the sediment cleanup objective as defined in subsection (2)
of this section. The upper end of the range is the minimum
cleanup level as defined in subsection (3) of this section. The
site specific cleanup standards shall be as close as practicable
to the cleanup objective but in no case shall exceed the mini-
mum cleanup level. For any given cleanup action, either a
site-specific sediment cleanup standard shall be defined, or
multiple site unit sediment cleanup standards shall be

defined. In all cases, the cleanup standards shall be defined in’

consideration of the net environmental effects (including the
potential for natural recovery of the sediments over time),
cost and engineering feasibility of different cleanup alterna-
tives, as determined through the cleanup study plan and

‘report standards of WAC 173-204-560.

~(5) All cleanup standards must ensure protection of
health and the environment, and must meet all legally

applicable federal, state, and local requirements.

[Statutory Authority: Chapters 43.21C, 70.105D, 90.48;'90.52, 90.54 and
90.70- RCW. 91-08-019 (Order 90-41), § 173-204-570, filed 3/27/91, effec-
tive 4/27/91.}

WAC 173-204-580 Cleanup action decision. (1) Each
person performing a cleanup action to meet the intent of this
chapter shall comply with the standards of WAC 173-204-
560(7), Cleanup study report. Except for cleanups conducted
under chapter 70.105D RCW, the department shall review
each cleanup study report and issue a written approval of one
or more of the cleanup action alternatives described in the
cleanup study report, or issue a written disapproval of all
alternatives described in the cleanup study report. The depart-
ment's approval of one or more cleanup study report cleanup
action alternatives shall constitute the cleanup decision and
shall be referenced in one or more permit or administrative
authorities established under chapter 90.48 or 70.105D
RCW, Section 401 of the federal Clean Water Act, chapter
173-225 WAC, establishment of implementation procedures
of application for certification, or other administrative
authorities available to the department. The department may
approve the cleanup alternative recommended in the cleanup
study report, may approve a different alternative discussed in
the report, or may approve an alternative(s) with appropriate
conditions. The department's disapproval of all cleanup study
report cleanup action alternatives shall be issued by certified
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mail, return receipt requested, to the cleanup action propo-
nent(s). The procedures for department review of the cleanup
study report and selection of a cleanup action under chapter
70.105D RCW shall be in accordance with the procedures of
chapter 173-340 WAC.

(2) All cleanup actions conducted under this chapter
shall meet the following requirements:

(@) Receive department review and written approval of
the preferred and/or alternate cleanup actions and necessary
sediment recovery zones proposed in the cleanup study report
prior to implementing a cleanup action(s);

(b) Achieve a degree of cleanup that is protective of
human health and the environment;

(c) Achieve compliance with applicable state, federal,
and local laws;

(d) Achieve compliance with site cleanup standards;

(e) Achieve compliance with sediment source control
requirements pursuant to WAC 173-204-400 through 173-
204-420, if necessary;

(f) Provide for landowner review of the cleanup study
plan and report, and consider public concerns raised during
review of the draft cleanup report; and

(g) Provide adequate monitoring to ensure the effective-
ness of the cleanup action.

(3) Cleanup time frame.

(a) The cleanup action selected shall provide for a rea-
sonable time frame for completion of the cleanup action,
based on consideration of the following factors:

(i) Potential risks posed by the site to biological
resources and human health;

(ii) Practicability of achieving the site cleanup standards
in less than a ten-year period;

(iii) Current use of the site, surrounding areas, and asso-
ciated resources that are, or may be, affected by the site con-
tamination;

(iv) Potential future use of the site, surrounding areas,
and associated resources that are, or may be, affected by the
site contamination;

(v) Likely effectiveness and reliability of institutional
controls;

(vi) Degree of, and ability to control and monitor, migra-
tion of contamination from the site; and

(vii) Natural recovery processes which are expected to
occur at the site that will reduce concentrations of contami-
nants.

(b) The department may authorize cleanup time frames
that exceed the ten-year period used in deriving the site
cleanup standards of WAC 173-204-570(4) where cleanup
actions are not practicable to accomplish within a ten-year
period.

(4) In evaluating cleanup action alternatives, the depart-
ment shall consider:

(a) The net environmental effects of the alternatives,
including consideration of residual effects, recovery rates,
and any adverse effects of cleanup construction or disposal
activities;

(b) The relative cost-effectiveness of the alternatives in
achieving the approved site cleanup standards; and

(c) The technical effectiveness and reliability of the
alternatives.
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(5) Public participation. The department shall provide
opportunity for public review and comment on all cleanup
action study plans, reports, and decisions reviewed and
approved by the department, for cleanup actions conducted
under this chapter.

(6) Land access. In cases where the person(s) responsible
for cleanup is not able to secure access to lands subject to a
cleanup action decision made pursuant to this section, the
department may facilitate negotiations or other proceedings
to secure access to the lands. Requests for department facili-
tation of land access shall be submitted to the department in
writing by the person(s) named in the cleanup action
approval.

[Statutory Authority: Chapters 43.21C, 70.105D, 90.48, 90.52, 90.54 and

90.70 RCW. 91-08-019 (Order 90-41), § 173-204-580, filed 3/27/91, effec-
tive 42791.]

WAC 173-204-590 Sediment recovery zones. (1) The
purpose of this section is to set forth the requirements for
establishment and monitoring of sediment recovery zones to
meet the intent of sediment quality dilution zones authorized
pursuant to RCW 90.48.520. The standards of this section are
applicable to cleanup action decisions made pursuant to
WAC 173-204-580 where selected actions leave in place
marine, low salinity, or freshwater sediments that exceed the
applicable sediment quality standards of WAC 173-204-320
through 173-204-340.

(2) General requirements. Authorization of a sediment
recovery zone by the department shall require compliance
with the following general requirements:

(a) The sediment recovery zone shall be determined by
application of the department's sediment recovery zone com-
puter models "CORMIX," "PLUMES," and/or "WAsP," or an
alternate sediment recovery zone model(s) approved by the
department under WAC 173-204-130(4) as limited by the
standards of this section and the department's best profes-
sional judgment.

{b) The department shall provide specific authorization
for a sediment recovery zone within the written approval of
the cleanup study report and cleanup decision required under
WAC 173-204-580.

(c) The time period during which a sediment recovery
zone is authorized by the department shall be so stated in the
department's written approval of the cleanup study report and
cleanup decision.

(d) The department's written sediment recovery zone
authorization shall identify the legal location and landowners
of property proposed as a sediment recovery zone.

(e) Operational terms and conditions for the authorized
sediment recovery zone pursuant to subsection (5) of this sec-
tion shall be maintained at all times.

(f) Where cleanup is not practicable pursuant to the anal-
ysis under WAC 173-204-570(4), sediment recovery zones
may be authorized for periods in excess of ten years.

(3) A sediment recovery zone authorization issued by the
department under the authority of chapter 90.48 or 70.105D
RCW., or other administrative means available to the depart-
ment, does not constitute authorization to trespass on lands
not owned by the applicant. These requirements do not
address, and in no way alter, the legal rights, responsibilities,
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or liabilities of the permittee or landowner of the sediment
recovery zone for any applicable requirements of proprietary,
real estate, tort, and/or other laws not directly expressed as a
requirement of this chapter.

(4) Prior to authorization, the department shall make a
reasonable effort to identify and notify all landowners
affected by the proposed sediment recovery zone. The depart-
ment shall issue a sediment recovery zone notification letter
to any person it believes to be a potentially affected land-
owner and other parties determined appropriate by the
department. The notification letter shall be sent by certified
mail, return receipt requested, or by personal service. The
notification letter shall provide:

(a) The name of the person the department believes to be
the affected landowner; and

(b) The names of other affected landowners to whom the
department has sent a proposed sediment recovery zone noti-
fication letter; and

(c) The name of the sediment recovery zone applicant;
and

(d) A general description of the proposed sediment
recovery zone including the chemical(s) of concern by name
and concentration, and the area of affected sediment; and

(e) The determination of the department concerning
whether the proposed sediment recovery zone application
meets the standards of this section; and

(f) The intention of the department whether to authorize
the proposed sediment recovery zone; and

(g) Notification that the affected landowner may com-
ment on the proposed sediment recovery zone. Any land-
owner comments shall be submitted in writing to the depart-
ment within thirty days from the date of receipt of the notifi-
cation letter, unless the department provides an extension.

(5) As determined necessary by the department, opera-
tional terms and conditions for the sediment recovery zone
may include completion and submittal to the department of
discharge effluent and/or receiving water column and/ or sed-
iment chemical monitoring studies and/or bioassays to eval-
uate ongoing water quality, sediment quality, and biological
conditions within and adjacent to the proposed or authorized
sediment recovery zone.

(6) The department shall review all data or studies con-
ducted in accordance with a sediment recovery zone authori-
zation to ensure compliance with the terms and conditions of
the authorization and the standards of this section. Whenever,
in the opinion of the department, the operational terms and
conditions of a sediment recovery zone or the standards of
this section are violated or there is a potential to violate the
sediment recovery zone authorization or the standards of this
section, or new information or a reexamination of existing
information indicates the sediment recovery zone is no longer
appropriate, the department may at its discretion:

(a) Require additional chemical or biological monitoring
as necessary;

(b) Revise the sediment recovery zone authorization as
necessary to meet the standards of this section;

(c) Require active contaminated sediment maintenance
actions including additional cleanup in accordance with the
standards of WAC 173-204-500 through 173-204-580);
and/or
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(d) Withdraw the department's authorization of the sedi-
ment recovery zone.
[Statutory Authority: RCW 90.48.220. 96-02-058, § 173-204-590, filed
12/29/95, effective 1/29/96. Statutory Authority: Chapters 43.21C,

70.105D, 90.48, 90.52, 90.54 and 90.70 RCW. 91-08-019 (Order 90-41), §
173-204-590, filed 3/27/91, effective 4/27/91.]

PART VI—SAMPLING AND TESTING
PLANS/RECORDKEEPING

WAC 173-204-600 Sampling and testing plan stan-
dards. (1) Applicability. These standards apply to:

(a) Any person who samples sediments to determine
compliance with this chapter;

(b) Any person who makes application to the department
for authorization of a sediment impact zone under the stan-
dards of WAC 173-204-400 through 173-204-420; and

(c) Any person who samples sediments consistent with
cleanup action plans approved and cleanup actions conducted
under this chapter.

(2) All applicable persons shall at a minimum, develop,
keep, and abide by a sediment sampling and testing plan. The
sampling and testing plan shall be available for inspection at
the request of the department. Sediment sampling and testing
plans shall identify sampling dates, sample types, sample
depths, sample composites, sample locations, sample posi-
tioning methods, sampling personnel, sampling equipment
and methods, a description of methods of chemical analysis
and biological testing, and quality assurance/quality control
procedures.

(3) Sediment sampling locations and procedures and
testing protocols and interpretations shall be those included
in the Puget Sound protocols as amended and/or other meth-
ods approved by the department.

(4) The department reserves the right to revise these
sampling and testing protocols when:

(2) The Puget Sound protocols are modified or updated
per the approval of the department; or

~ (b) The department determines the Puget Sound proto-
cols are not applicable to, or appropriate for analysis of sedi-
ment chemical contamination in any given case.
[Statutory Authority: Chapters 43.21C, 70.105D, 90.48, 90.52, 90.54 and
90.70 RCW. 91-08-019 (Order 90-41), § 173-204-600, filed 3/27/91, effec-
tive 4/27/91.}

WAC 173-204-610 Records management. (1) Appli-
cability. These standards apply to:

(a) Any person who samples sediments to determine
compliance with this chapter;

(b) Any person who makes application to the department
for authorization of a sediment impact zone under the stan-
dards of WAC 173-204-400 through 173-:204-420.

(2) All applicable persons shall keep sediment sampling
and testing records as follows:

(a) Sediment sampling and testing plans which identify
sampling dates, sample types, sample composites, sample
locations, sample depths, sample positioning method, samp-
ling personnel, sampling equipment and methods, quality
assurance/quality control plans, and sampling procedures.

(b) Sediment removal records which identify removal
dates, dredging contractor/equipment, volume of sediment
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removed, analytical data generated during the sediment
removal process, and sediment disposal location(s).

(¢) Records and results of sediment analyses conducted
in accordance with this chapter, or as required under activi-
ties authorized under chapter 173-225 WAC, establishment
of implementation procedures of application for certification.

(d) Records and results of inspections conducted as
required under chapter 173-225 WAC, establishment of
implementation procedures of application for certification.

(e) Sediment treatment records.

(f) Sediment onsite capping records.

(g) Sediment disposal records which identify sediment
disposal location(s), onsite operating records, sediment vol-
umes, disposal site property owner(s), and the
chemical/biological nature of effluent discharges from the
disposal location including the name, location, and quality of
the receiving water.

(3) All sediment records as required under subsection (2)
of this section must be furnished upon request, and made
available at all reasonable times for inspection, by any
officer, employee, or representative of the department who is
designated by the director.

(4) All sediment records as required in this section shall
be maintained for a period not less than ten years after the
issuance, modification, or renewal of the applicable permit,
or administrative order, or certification, or cleanup site delist-
ing under WAC 173-204-540(6), whichever is greater.
[Statutory Authority: Chapters 43.21C, 70.105D, 90.48, 90.52, 90.54 and

90.70 RCW. 91-08-019 (Order 90-41), § 173-204-610, filed 3/27/91, effec-
tive 4/27/91.]

WAC 173-204-620 Severability. If any provision of
this chapter or its application to any person or circumstance is
held invalid, the remainder of this chapter or the application
of the provision to other persons or circumstances shall not be
affected.

[Statutory Authority: Chapters 43.21C, 70.105D, 90.48, 90.52, 90.54 and

90.70 RCW. 91-08-019 (Order 90-41), § 173-204-620, filed 3/27/91, effec-
tive 4/27/91.)
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King County

Wastewater Treatment Division
Industrial Waste Program

Department of Natural Resources and Parks

130 Nickerson Street, Suite 200
Seattle, WA 98109-1658

206-263-3000
206-263-3001 Fax

December 4, 2003

Scott Wilbur

Wilbur Consulting
[ 1612 46th Avenue SW
! Seattle, WA 98136

Authorization 10451-01 to Discharge to the Sanitary Sewer
Dear Mr. Wilbur:

The King County Industrial Waste Program has reviewed your November 24, 2003, letter
requesting authorization to discharge wastewater from the aquifer testing operation at the South
Park Bridge located at 16th Avenue S, Seattle, Washington, to the sanitary sewer. In
accordance with King County Code 28.84.060 (enclosed), King County grants approval for the
discharge of up to 18,000 gallons per day (gpd) from December 3, 2003 through December 31,
2003, provided that:

King County is notified when the discharge begins;

Approval from Seattle Public Utilities and City of Tukwila is received before discharge to
allow for permitting of a connection to the sanitary sewer and assessment of sewer charges.
Please call Jeff Smith (SPU) 206-684-4615 and Mike Cusick (Tukwila) 206-433-0179 to
obtain required approval; and

The discharge limitations, special conditions, monitoring and reporting requirements listed
below are met.

Discharge Limitations

There shall be no odor of solvent, gasoline, or hydrogen sulfide (rotten egg odor), oil sheen,
unusual color, or visible turbidity. The discharge must remain translucent. If any of the
discharge limits are exceeded, you must stop discharging and notify the King County
Industrial Waste Program at (206) 263-3000.

Settleable Solids
Settleable solids concentrations 7.0 ml/L

Monitoring Requirements

The follovﬁng self-monitoring requirements shall be met for this discharge authorization:

Parameter Frequency Sample Type/Method
Discharge Volume Daily Pump Estimate
CLEAN WATER - A SOUND INVESTMENT » &S 1202



Scott Wilbur
December 4, 2003
Page 2

Reporting Requirements

A self-monitoring report containing results of required self-monitoring and total volume
discharged to the sewer shall be submitted to King County by January 15, 2004.

If you propose to substantially increase the volume of your discharge or change the type and
quantities of substances discharged, you must submit a new waste discharge permit application
to King County.

If you have any questions about this authorization, or other questions about your discharge,
please call me at (206) 263-3008.

? _ Sincerely,

¥
¢
.

Qi Lt
Jim Sifford

Investigator
Industrial Waste Program

Enclosure

N

cc: Jeff Smith, Seattle Public Utilities
Mike Cusick, City of Tukwila
Doug Hilderbrand, King County

southparkbridge.doc
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DEWATERING PUMP TEST PROGRAM
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Geo% Engineers

Consulting Geotechnical
Engineers and Geologists
January 31, 1991 V

BE&C Engineers.
P.0. Box 3707
Seattle, Washington 98124

Attention: Mr. Bart Heath, M/S 8L-87

We are pleased to submit ten copies of our report "Supplemental
Geotechnical °ervices Dewaterlng Pump Test Program, Pj:oposed: Integ-rate
~Aircraft Systems Laboratory Building No. 2.122, Boeing Nerth Duwamish
Campus, Seattle, Washington." The scope of our services is outlined in our
proposal dated November 26, 1990. Our services for the pump test were
authorized verbally in a November 1, 1990 meeting with BE&C Engineers. This
authorizaticn is part of Work Order No. 90-0582 initially dated M’ay» 3, 19290

and subsequently revised.
It has been our pleasure to work with you on this project. Please call

if you have any questions regarding the contents of this report,
Yours very truly,
GeoEngineers, Inc

/O@MM@

/ Jack K. Tuttle, P.E.
/ Principal

Wi

DWM:JKT:cs

File No. 0120-078-B0O1

GeoEngineers, Inc.

2405 140th Ave. NE, Suite 105
Bellevue, WA 98005
Telephone (206) 746-5200
Fax. (206) 746-5068
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| REPORT
§ o : SUPPLEMENTAL GEOTECHNICAL SERVIGCES
DEVWATERING PUMP TEST PROGRAM
- : PROPOSED I.A.S.L. BUILDING NO. 2.122
' BOEING NORTH DUWAMISH CAMPUS
SEATTLE, WASHINGTON
FOR
BE&C ENGINEERS

INTRODUGTION

&k ‘ This report presents the results of a pump test performed for the
g ' proposed I.A.8.L. (Integrated Aircraft Systems Laboratory) Building to be
located at the Boeing North Duwamish Campus, Seattle, Washington. The site
is located about 500 feet west of East Marginal Way South at South Webster
Street as shown on the Vicinity Map, Figure 1. The location of the pump
test wellxwith respect to the proposed I.A.S.L. building is shown in
Figure 3. ’ ‘

h Our services for the dewatering pump test program are part of our
ongoing involvement with the geotechnical design of the I.A.S.L. Building.
Much of these services is based on our previous geotechnical study at the

site, the results of which-are presented in our September 5, 1990 report

titled "Geotechnical Engineering Services, Proposed Integrated Aircraft

] Systems Laboratory Building, ‘Boeing North Duwamish Campus, Seattle,
- Washington“.l B
We understand that a 12-foot-deep basement approximately 90 by 90 feeg;i
in plan dimensions will be located on the east side of the low-bay area in {
E:

the new building, as shown in Figure 2. Temporary dewatering during

construction of the basement foundations will be necessary to provide a dry,

[p———.

relatively stable working environment.
: GeoEngineers was retained to design, monitor and evaluate a full-scale
I dewatering pump. test to provide additional information‘for use in the design
of a construction dewatering system. The technical specifications for the

dewatering test well were transmitted to BE&C on December 6, 1990. A pump

}
i
{
J
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test was completed by PumpTech, Inc. under subcontract to Baugh Construction
A Co. in Décember 1990 to evaluate the hydraulic conductivity, drawdown

characteristics and water quality of the aquifer underlying the site.

1 S PURPOSE AND SCOPE
The purposes of our services are to: (1) establish potential pumping

requirements for dewatering the aquifer in the vicinity of the basement

excavation, and (2) obtain a ground water sample representative of the water
" that will be discharged from the dewatering system for chemical testing.

;j - " Our specific scope of services for this phase of the design includes:

1. Observe the drilling and construction of the test well and three

‘observation wells.

2. Observe and evaluate well screen development activities.
a8 : 3. Record time-drawdown data during a 24-hour pump test. '
: 4, Measure the temperature and dissolved oxygen concentration of the

water discharged from the pumping well during the test.

‘5. Collect a sample of water discharged from the pumping well 23

- hours after the start of the pump test. R
) - 6. Submit a sample representative of the'water»to be discharged for
» | laboratory analysis of the water quality parameters selected by

Boeing Environmental.

7. Provide consultation to Boeing regarding permit requirements for

temporary dewatering at the site.

: .
;1 V 8. Evaluate the pumping test data to provide estimates of aquifer

| hydraulic conductivity, transmissivity, storativity, rawdown -
‘{ characteristics and tidal effects. ' A}{
-] 9. Develop recommendations for a temporary dewatering system for use§>

during construction of the basement area of the I.A.S.L. Building.

| —’

10. Prepare a report summarizing the results of the pump test and our

dewatering recommendations.

WELL. DRILLING AND CONSTRUCTION
The pump test program involved a test well (TW-1) and three observation

wells (OW-1 through OW-3) located at varying distances from the test well.

The locations of the four wells are shown in Figure 3. The observation .
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’ wells are used to monitor ground water levels away from the test well during

| | , pumping and recovery. This information is used in our analyses to evaluate
the effectiveness of the dewatering test well. Details of the analyses are

:] : described in subseguent sections of thisAreport.

o » DBM Diilling of Federal Way, Washington drilled Test Well TW-1 on

December 5, 1990 using bucket auger equipment. The well was installed in

general accordance with our technical specifications dated December 6, 1990f
| The test well was drilled to a total dépth of 55 feet (Elevation -40 feét)
N below the asphalt surface. Eight-inch-diameter PVC (polyvinyl chloride)
well screen was installed from a depth of 20 to 50 feet. Blank §-inch PVC

‘casing was used above 20 feet. TW-1 was constructed as a dewatering well

with the intent that it will be used as part of the construction dewatering
# system. A log of soil conditions encountered while drilling and a schematic
{A _ , log of the test well construction are presented in Appendix A.

Subterranean Inc., of Sumner, Washington was contracted by GeoEngineers

to 'drill three ground water observation wells on December 5, 1930.

Observation wells OW-1 through OW-3 were completed at depths ranging from
x 14 to 30 feet below ground surface using hollow-stem auger equipment. These
~J * wells were constructed with 2-inch-diameter PVC casing. Observation well
construétion details and logs of the soil conditions encountered during

EJ ' - drilling are given in Appendix A.

SUBSURFACE SOIL CONDITIONS

21 Surface and subsurface conditions in the vicinity of the proposed

I.A.S.L. Building are described in our September 5, 1990 soils report. Secil

conditions encountered while drilling the test and observation wells aref/

. consistent with those encountered in other explorations completed during our j
| previous study. The asphalt pavement is underlain by 6 to & feet of loose
;; ’ sand with silt. The surficial sand is underlain by 3 to 5 feet of silt with
fine sand, which is typically underlain by 2 to 5 feet of loose silty sand.
% At about 13 to 18 feet below the ground surface, soil conditions grade to
medium dense to dense sand. The test well bering could not be logged
accurately from 35 to 35 feet because of the open hole drilling method used
= by DBM. Based on nearby explorations, layers of silty sand and sand with

silt are expected below a depth of about 40 feet.

b :
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PUMP TEST

| ] »‘ An initial step-drawdown pump test was performed by PumpTech, Inc. on
December 5, 1990 to provide a basis for esﬁimating the pumping rate for the

] subsequent 24-hour test. We estimated that a pumping rate of 110

gpm (gallons per minute) could be maintained for the 24-hour test, based on

the results of the initial step test.

S

The 24-hour pump test was begun on December 6, 1990 using a five
horsepower submérsible pump supplied by PumpTech. The static ground water
level at the test and observation wells was 6.6 feet below ground surface
(at approximately Elevation 9 feet) prior to'starting the pump test. Water

levels in the test and observation wells were monitored on a periodic basis

- during pumping. Ploté of the water levels versus time are presented in
rﬁ  Figures 4 and 5. A summary of the drawdcwns achieved at the end of the'pump
test (after 24 hours) is presented below. The effect of tide fluctuations
on these values is negligible since the start and the end of the test both

corresponded to high tide conditicns.

~ Distance from 24 -Hour
, Location Test Well (feet) Drawdown (feet)
fJ ) - Observation Well 1 : 25 , 1.74
f] Observation Well 2 50 . 1.41
) Observation Well 3 - 70 172
;l Test Well 1 0 | 22.97

As discussed in our report dated September 5, 1990, ground water levels ;#

in the aquifer beneath the proposed I.A.S.L. Building are influenced by

E

by

.

tidal fluctuations in the Duwamish River and slough (Slip No. 4). The

basement area is approximately 400 feet from the slough and 750 feet from

Crrnntimrm

the river. Ground water level measurements in wells drilled at the site
indicate that static ground water levels in the basement area can range from
about 6 to 9 feet below ground surface depending on tide levels and well
locations. These tidal influences are shown in the water level versus time
plots shown in Figures 4 and 5. In our opinion, a significant portion of

the water level decline méasured in the test well and observation wells from

J | 4
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hour 11 to hour 17 of the pump test was caused by the ebb tide cycle during

that period. It also appears that the increasing water levels measured in
the wells from hour 17 to hour 24 of the pump test were responding to the

rising tide.

The drawdown observed in OW-2, located 50 feet south of the pumping
well, was about 1.4 feet at the end of the pump test. Observed drawdown in
OW;B, located 70 feet south of the pumping well, was about 1.7 feet at that
time. Generally, a greater drawdown is expected in the observation well
that is located closer to the pumping well. The lesser amount of drawdown

in the closer well appears to be related to the low hydraulic conductivity

.of the silt and silty sand units from 9 to 14 feet that are penetrated by

the slotted well casing in OW-2. The slotted well casing in OW-3 is located
at a depth of 20 to 30 feet in the permeable sand unit that underlies the
silty sand. Therefore, drawdown at the test well has a greater influence
on OW-3 than on OW-2,

A ground water quality sample that was representative of the discharge
from the pumping well was collected 23 hours after the start of the pump
test. A representative of GeoEngineers measured the temperature and
dissolved oxygen concentration of the water at the time of sample
collection. The sample was submitted to Analytical Technologies, Inc. of
Renton, Washington for chemical analyses that are required for discharge
permits for the temporary dewétering syétem. The type and number of tests
were éelected by Boeing Environmental. Ground water quality data from the
chemical analyses and field measurements were transmitted to Boeing .
Environmental on December 13, 1990. _ : Ajf

Boeing Environmental requested that we also collect a water sample Jromw
Observation Well OW-1 on December 21, 1990 to prov1de additional 1nformatlon
for the discharge permits. Additional water quality samples were obtained
from OW-1 on January 11, 1991. We alsc collected a water sample from the
slough at the request of Boeing Environmental on January 11, 1991. Chemical
data from these samples were transmitted to Boeing as results became

available. Laboratory reports for all of the chemical testing related to

discharge permitting will be presented in a subsequent report.
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' CONCLUSIONS

Drawdown information from the full-scale dewatering pump test on

December 6 and 7, 1990 was used toc evaluate aquifer pérameters, tidal

N] ‘ effects, and construction dewatering system design. The fine to medium sand

unit from about 13 to 40 feet is capable of transmitting relatively large

volumes of water. The aquifer located in this sand unit is hydraulically

. connected to the Duwamish River and slough. Based on our observations and

~ analyses, a dewatering system with a total discharge capacity of 500 to

J 900 gpm will be required to dewater the basement excavation., AQuifer
‘ analyses and construction dewatering recommendations are pfesented in

subsequent sections of this report.

AQUIFER ANALYSIS
5 ’ - The hydraulic conductivity, transmissivity and storativity of the
= aquifer were evaluated using the Thiem equilibriumbequation and distance-
- drawdown methods. The aquifer wunderlying the site is assumed to be
partially confined by the silt layer that is present between about 6 and 12
feet below the present ground surface. l
| A . Based on the soil and ground water conditions encountered in the test
wellvboring and nearby borings drilled for therprevious geotechnical study,
an aquifer thickness of 35 feet was assumed to calculate hydraulic
] conductivity and transmissivity. We estimate that the hydraulic

conductivity of the aqﬁifer is between 550 and 1,000 gallons per day per

sqﬁare foot (2.6x107% and 4.7x1072 centimeters per second). Our estimates of

aquifer transmissivity range from about 19,000 to 35,000 gallons per day per

i - foot. The aquifef storativity is estimated to be about 0.01. 4‘;

.. . . 'y

CONSTRUCTION DEWATERING 3
Recommended Dewatering Levels: Ground water levels measured in

[S——

Observation Wells OW-1 through OW-3 at high tide on December 5, 1990 were
about 6 feet below grade. In our report dated September 5, 1690, we
I recommended that the temporary dewatering system be designed to lower the

water table at least 2 feet below the base of the basement excavation during

I all tide conditions. Therefore, the required ground water drawdown for a
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12-foot-deep excavation would be on the order of 8 feet at high tide.
Eight feet of drawdown would drop the water table within the excavation to
about Elevation 1 foot, which is 14.5 feet beneath current site grade.

Dewatering Analyses: We analyzed the aquifer drawdown and dewatering
characteristics using both analytical solutions and an in-house computer
program which uses the Thiem equilibrium equation and estimates of
transmissivity to calculate drawdown. Based on these analyses, we estimate
that a total discharge on the order of 500 to 900 gpm will produce the
specified 8-foot drawdown beneath the proposed basement excavation. We
recommend that a dewatering system be installed and put into operation
approximatelyb two weeks before excavation operations begin to allow
sufficient lowering of the ground water table. »

Dewatering Design Considerations: Based on our pump test cbservations
and subsequent analyses, we recommend constructing five dewatering wells
(PW—l through PW-5) in addition to the existing Well TW-1 at the locations
shown in Figure 3. Each well should be capable of pumping 150 gpm with a
maximum drawdown ofA25 feet. We recommend that each dewatering well be
drilled as a 12-inch-diameter bore to a depth of about 45 feet using air
rotary or cable tool drilling methods. Air rotary and cable tool methods
generally produce wells with greater water production efficiencies than
uncased drilling methods such as bucket auger. Detailed technical specifica-
tions for pre-construction permits, drilling equipment, well materials and
well construction methods are given in Appendix B.

Because of variations in soii properties, actual field pumping require-

ments for dewatering may vary from our estimates. It may be necessary to;:
. 4

4 &

s

use sumps and pumps to remove water from some areas at the base of the .

Wi .

excavation, particularly where deeper excavations are required for pile cap
construction. It may also be necessary to add one or more dewatering wells
should excessive water inflow occur between planned well locations. At this
time we feel there is a low probability of this occurring. It may be
appropriate to construct several)additional observation wells around the
perimeter of the basement prior to the start of excavation. These wells
would provide information regarding the effectiveness of the dewatering

system so that modifications to the system can be made in a timely manner.

7
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"Discharge Recommendations: We understand that the dewatering wells
will discharge directly into existing storm or sanitary sewers. With proper
well construction, we anticipate that turbidity of the water discharged from
] the dewatering wells will likely be sufficiently low to preclude the need

for settling basins. However, variations in.the fines content of sand below
the near-surface silt layer were encountered in our exploratioms. Thus, it
is possible that water from some wells may require treatment in settling
" basins or by other methods should the turbidity exceed permit limits.
] ‘ Treatment may zlso be necessary for water removed from the excavation by

sump pumping.

-] - : ' The discussion for construction dewatering presented above is intended
as a general guideline during the planning stages of the project. We
, recommend that the specific method of dewatering be made the responsibility
‘} ‘ of the contractor. Methods other than those mentioned in this report may
' be used.
X :
i LIMITATIONS

We have prepared this report for use by BE&C Engineers and their
) préject design team in the design and planning of a portion of this project.
If design changes are made, GeoEngineers, Inc. should be retained to review
our conclusions and recommendations relative to the new conditions. When
S the dewatéring’design has been'finalized by the contractor, we recommend
that GeoEngineers, Inc. be retained to review the final design and
3 specifications to see that our recommendations have been interpreted and
) implemented as intended. '
Our scope does not include services related to construction safety andaff

our recommendations are not intended to direct the contractor'’s method,

[

‘techniques, sequences or procedures, except as specifically described in our
report for consideration in design.
Variations in subsurface conditions between the explorations and also

with time should be expected. A contingency for unanticipated conditions

should be included in the budget and schedule. Construction monitoring is

important to confirm that the conditions encountered are consistent with

those indicated by the explorations and to evaluate whether or not

dewatering system construction activities comply with the intent of contract
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plans and specifications. For consistency in the interpretation of
} : subsurface conditions and the application of design recommendations,
GeoEngineers, Inc. should be retained to provide construction monitoring and

consultation services during installation and operation of the dewatering

system.

Within the limitations of scope, schedule and budget, our services have

been accomplished in accordance with generally accepted practices in this

area at the time the report was prepared.

implied, should be understood.
If there are any questions
details are needed, and when we

contact us.
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No other conditions, express or

concerning this report, if more design

can provide additional services, please

Respectfully submitted,
GeoEngineers, Inc.
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James G. Roth
" Hydrogeologist
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Daniel W. Mageau, P.E.
Senior Engineer
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Principal
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REFERENCES: 1) PRELIMINARY DRAWING ENTITLED "TOPOGRAPHIC
' ~ SURVEY FOR PROPOSED I.A.S.L. BUILDING", BY ’
DATED

RICHARD CAROTHERS ASSOCIATES, LTD.,
5/15/90. ,

2) PRELIMINARY SITE PLAN (SCHEME 7) FOR PROPOSED
I.A.S.L. BUILDING BY B.E. & C.E., DATED 6/6/90
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BUILDING BY B.E.

AND C.E.,

- REFERENCE: PRELIMINARY SITE PLAN (SCHEME 7) FOR PROPQOSED

DATED 6/6/90.
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GEIl 85-88

SOIL CLASSIFICATION SYSTEM

- MAJOR DIVISIONS Ve GROUP NAME
WELL~GRADED GRAVEL, FINE TO
COARSE GRAVEL CLEAN GRAVEL. GwW COARSE GRAVEL
GRAINED GP POORLY-GRADED GRAVEL
SOILS : i
MORE THAN 50% GRAVEL GM SILTY GRAVEL
OF COARSE FRACTION
- RETAINED WITH FINES
ON NO. 4 SIEVE \ GC CLAYEY GRAVEL
MORE THAN 50% . N . .
RETAINED ON : WELL-GRADED SAND, FINE TO
NO. 200 SIEVE SAND CLEAN SAND Sw COARSE SAND
SP  POORLY-GRADED SAND
MORE THAN sgsTs SAND SM SILTY SAND
OF COARSE FRACTION .
PASSES WITH FINES
NO. 4 SIEVE Yo} CLAYEY SAND
. SILT AND CLAY ML - ST
FINE INORGANIC
GRAINED CcL CLAY
sSOILS LIQUID LIMIT
LESS THAN 50 CRGANIC oL ORGANIC SILT, ORGANIC CLAY
SILT AND CLAY MH | _SILT OF HIGH PLASTICITY, ELASTIC SILT
MORE THAN 50% ,
iNORGANIC
PASSE,SE‘:,'S' 200 - CH CLAY OF HIGH PLASTICITY, FAT CLAY
‘LIQUID LIMIT
50 OR MORE ORGANIC OH ORGANIC CLAY, ORGANIC SILT -
HIGHLY ORGANIC SOILS PT PEAT
NCTES: SOIL MCISTURE MODIFIERS:

1. Field classification is based on
visual examination of soil in' general
accordance with ASTM D2488-83.

2. Soil classification using laboratory
tests is based on ASTM D2487-83.

3. Descriptions of soil density or
ccnsistency are based on
interpretation of blowcount data,
visual appearance of soils, and/or
test data.

it

Dry - Absence of moisture, dusty, Hry
to the touch 1

B,

Mcist - Damp, but no visibie water

Wet - Visibie free water or saturated,
usuaily scil is obtained frem
below water tabie

A

D
S
/8
WX

-
i
v

Enomeels

SOIL CLASSIFICATION SYSTEM

FIGURE A-1
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GEI 86-88 Rev. ‘6/90

‘.

LABORATORY TESTS:

. 8K Permeability

SOIL GRAPH:

AL  Atterberg limits

CP  Compaction

CS Consolidation

DS  Direct shear

GS Grain - size

%F  Percent fines -

HA  Hydrometer analysis

SM  Moisture content

MD  Moisture and density

SP  Swelling pressure

TX  Triaxial compression

UC  Unconfined compression
CA  Chemical analysis

BLOW-COUNT/SAMPLE DATA:

, 22 B
Blows required 1o drive a 2.4-inch L.D.
split-barrel sampler 12 inches or
other indicated distances using a 12 B

300-pound hammer falling 30 inches.

- 10 (¥

Blows required {o drive a 1.5-~inch 1.D.
(SPT) split-barrel sampler 12 inches
or other indicated distances using
140-pound hammer faliing 30 'inches._J_ :

26 [0

"p* indicates sampier pushed with
weight of hammer or against weight
of drill rig.

NOTES:

SM  Soil Group Symbol
(See Note 2)

Distinct Contact Between
Soil Strata

Gradual or Approximate
Locaticn of Change
Between Soil Strata

¥ water Level
Bottom of Boring

Location of relatively
undisturbed sample

Location of disturbed sampie

Location of sampling attempt
with no recovery

Locaticn of sample obtained
in gereral accordance with
Standard Penetration Test
(ASTM D-1588) procedures

Location of SPT sampling
attempt with no recovery
i

Location of grab sample 3
3

1. The reader must refer to the discussion in the report text, the Key to Boring Log Symbols

“and the exploration logs for a proper understanding of su

2. Soil classification system is summarized in Figure A-1.

bsurface conditions.

KEY

TO BORING LOG SYMBOLS

Engineers

FIGURE A-2
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:GWM: DWM: IRA

28-078-B01

DEPTH IN FEET

10

=t
w

25

TEST WELL NO. TW-1

WELL SCHEMATIC

Casing Elevation (ft.): 16.90
Casing Stickup (ft.): 12

Group
Symbol

Caunt

Blow~
| Samplas

DESCRIPTION .
Surface Elevation (ft.): 15.70

1= 1] s
15 Bentonite seal
5— T-._l.-' -:_--: E

T 2] +Ld s-inch Schedule 40

4 ] PvCsolid pipe

_ E

4 F

61 b "1 s™m
. F.i. ';.: sp
16 E B

1EE: 8

| = 8-inch Schedule 40 5

4 ] PVCscreen,

“.£3] .030-inch slot width

&
L
T

:, — Coarse sand backfill

Note: See Figure A-2 for explanation of symbols

|| S — Brown fine sand with silt (loose, moist)

: ML ¥ Water level at 6.65 feet on 12/5/90

Gray silt with finc sand and wood fragments (soft, moist)
. Organic content decreases

Black fine silty sand (loose, wet)

Black fine sand with a trace of silt (medium dense, wet)

Grades to fine to medium sand

B
#

Wit .

A\

Log of Test Well

(B

Geo ¥z Engineers

s
A\\§

Figure A-3
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28-078-H01

\
S——

DEPTH IN FEET

TEST WELL NO. TW-1 -

(Continued)
WELL SCHEMATIC .
: ¥ 1 DESCRIPTION
23 § sma o
mo @ e
40 E=¢ =1 SM Black silty fine sand 40
45
o Base of well at 50 ~50
- feet . ‘
T E 3 I--VNatural soil backfill 3
54 Boring coxiplctcd at 55.0 feet on 12/5/90 -35
60 — - 60
65 — 65
= !; =
. { -
70 - *# 70
75 - ~75
80 -~ — 80

Note: See Figure A-2 for explanation of symbols

gy

;\

Log of Test Weil

Geo

A

AN
NZ Engineers

Figure A-4
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GWM: DWM:

.
.

.20-878-B61

DEPTH IN FEET

=
|

10 4

[
w
|

[
S
|

25§

30 -

OBSERVATION WELL NO. OW-1

]
WELL SCHEMATIC Vapor . I _: EsC N
. D RIPTIO
Casing Eievation (ft.): 155 Conc.(ppm) 85 F Group i
Casing Stickup (ft.): 021 Sheen -S 8 u': Symbol Surface Elevation (ft.): 15.74 ‘
Steel monument 7.:J[]|SP—~  Brown fine sand with silt (loose, moist) 0
::': = Concrete TH™ ' i
== | SO i
= 5 : -5
EE: - ¥ Water level at 6:44 feet on 12/6/90
=] <[~ 2-inch Schedule 1 , -
S= 4? PVC solid 8 K TML  Brown silt with sand and occasional wood i
= = pipe fragments (medivm stiff, moist) 5
== 10
_:i-: -i:—Bcntonite/ccment »a : -
=| [ grout 7. [|SM Black silty fine sand (loose, wet) i
= = R
== 2 @k s
=] 1= 5P Black fine sand with a trace of silt (loose, wet)
== -15
:‘; :_ 78 R Grades coarser and becomes dense i
—~20
2-inch Schedule i
40 PVC screen, ’ 2
.020-inch slot 74 . &
width -
25
—Medium sand B
backfill so/s" M o b
== ' L i
:_5:-.: ’3 n
Base of well at Boring completed at 30.0 feet on 12/5/90 ~ 36
30 feet L
—-35
—40

Note: See Figure A-2 for explanation symbols

<2

-

,“/‘
NZ Engineers

Geo

LN

Log of Observation Well

Figure A-5
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:GWM:DWM: IRA

~ -20-078-B061

DEPTH IN FEET

' "
‘WELL SCHEMATIC Vapor " : DES N
CRIPTIO
Casing Elevation (ft): 1525 Cone(ppm) 2 & B Groyp L _
- Casing Stickup (fL): 021 Sheen -a 8 3 Symbol S{xrfacc Elevation (ft.): 15.46
Steel monument 7| T|jSP—  Brown fine sand wath silt (loose, moist) 0
=3 Concrete 1 : SM . B
=1-Bentonite /cement 12 H i
=] grout -
=] 2-inch Schedule -5
=] 40 PVC solid V4 A
= - = Water level at 6.23 feet on 12/6/90
=| Pipe : L
' . g TIML  Graysilt with wood fragments (soft, moist) A
1 2-inch Schedule | i
-] 40 PVCscreen, - [ISM  Blackssilty fine sand with occasional wood ~10
-] .020-inch slot Joih fragments (loose, wet) -
-1 width 1 .
A 13 B il i
+]-Medium sand I B
=4 backfill . 5
of well at Boring completed at 14.0 feet on 12/5/90 15
14 fect B
—20
25
v} i
2 —30
—35
—40

OBSERVATION WELL NO. OW-2

Note: See Figure A-2 for explanation symbols

/6
A\

GeoN

Engmeers

Log of Observation Well

Figure A-6




e

L —

 :1GWM:DWM: IRA

1/17/91

DEPTH IN FEET

.20-878-BOL

OBSERVATION WELL NO. OW-3

Note: See Figure A-2 for explanation symbols

u
WELL SCHEMATIC Vapor N
. . Co Y "E’ i DESCRIPTION
Casing Elevation (ft.): 1513 Conc(ppm) 8 3 g Grouwp Lo '
. . . Symbol - Surface Elevation (ft.): 1528
Casing Stickup (ft.): 015  Sheen 24 0§ Sym
»0 ] Steel monument 7:|TfSP—  Brown fine sand with silt (loose, moist) - 0
1L “Concrete I HSM i
. g 13 g | i
5 < E<E 2iach Schedute , Fs
TE ;?PEVC solid : V4 Water level at 6.14 feet on 12/6/90 B
- EE ML Gray silt with occasional organic matter (soft, B
1E moist) I
= 4 K
10 4 & 16
7 EE EE - ’r SpP— Black fine sand with silt lenses and occasional i
= :-'.;-_-—Bcntonitc/ccmcnt L . M wood fragments (Joose, wet) R
— ;:é: E_.E grout 13 4 -
15 5 15
7 éz- ::E Black fine sand with a trace of silt (medium B
4E5 3 dense, wet) =
. --' % 16 5
—20
2-inch Schedule B
40 PVC screen, 6 i
<} .020-inch siot 1
<] width i
. —25
4-Medium sand i
| backfill - S
. ;o i
4402
3 |
- 2 -
30 Base of well at Boring completed at 30.0 fect on 12/5/90 30
- 30 feet R
35 — —35
40 - 40

Geo

L

A
N

VA
\

Engineers

Log of Observation Well

Figure A-7
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;o ” APPENDIX B

‘ RECdHHENDED TECHNICAL SPECIFICATIONS FOR DEWATERING WELLS
r} 1.0 GENERAL | |
F The following specifications are intended to inform interested parties
sbout the equipment, materials, and the nature of work required to construct
} five dewatering wells for the proposed Boeing I.A.S.L. Building. All work
.shall be completed in accordance with applicable federal and state safety
} regulations. The contractor and any subcontractors shall supply all
equipment and personnel needed to complete the project. The work shall be
f} completed in accordance with the Contract Documents and these Technical

Specifications.

2.0 STANDARD SPECIFICATIONS

All work under this contract shall, in general, be performed in accor-
i dance with épplicable sectioné of the Minimum Standards For Construction And
.f Maintenance Of Wells, Chapter 173-160 WAC; Rules And Regulations Governing

- The Regulation And Licensing Of Well Contractors And Operators, Chapter
) ) 173-162 WAC; and the Water Well Construction Act, Chapter 18.104 RCW. Cther

referenced standards used in these specifications are applicable where

§ noted. ' The dimensions and grades set forth herein shall be the basis for

QJ payment for all work performed under this contract.

{ All required notices shall be given by the contractor. The contractor

E} shall comply with all codes, ordinances, rules, regulations, orders, and

) other legal requirements of public authorities which bear on the rerformance :

} of this work. . {55
3.0 PERMITS | ]

The contractor shall apply for and receive any applicable permits from

authorized agencies if required. A "start card" shall be submitted to
Ecology (Washington State Department of Ecology) at least 72 hours before

starting well construction. No field operations will begin until all

necessary permits have been obtained.
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4.0 PERSONNEL AND EQUIPMENT
| | ' The dewatering wells shall be drilled using air-rotary or cable tool
» drilling methods. The contractor shall supply capable and experienced
7 - personnel and suitable drilling equipment to perform the work.  The
contractor shall proﬁide and pay for all labor, materials, tools, construc-
- tion equipment, machinery, fuel, and other facilities and services as
i - necessary for the proper execution and coﬁpletion of this work. Adequate

safety equipment shall be used by the drilling crew while on site.

} Each bidder shall furnish with the bid additional information that
shows: :
& 1. Experience record of the contractor on wells of this depth and
a1 capacity. '
. 2. Name and experience record of the person, or persons, most likely
E} - to act as the driller and/cr supervisor during this work.
i 3. A list of major equipment to be used on the Project by manufac-

“i turers name and model number, including: drilliing rig, pumps, air

compressor and any other pertinent equipment.

) 5.0 MOBILIZATION AND DEMOBILIZATION v
The contractor shall move all the material, equipment and personnel for
constructing and developing thsjwells to and from the work site. This item
] also includes cleaning any and all construction debris generated in the
course of ihstalling the wells from the site on completion of the work.
E] o Access to the drill site will be provided by the owner.
6.0 MATERIALS SPEGIFICATIONS i
J 6.1 Drilling Fluid: The primary drilling fluids, if needed, shall ng
air and water. All water introduced into the wells shall be potable. Theg
contractor shall be responsible for the supply of suitable water at the work
site. The contractor shall be permitted to inject foaming agents during
alr-rotary drilling. Foaming agents shall be biodegradable and nontoxic and
have the engineer’s and Boeing's approval prior to their use.
Discharge of any foaming agent or effluent containing any foaming agent

to the Duwamish River is not permitted. This effluent must be discharged

to the Metro sanitary sewer in accordance with Metro discharge limitations.
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The contractor shall maintain a drilling fluid log recording the date,

| time, depth and volume of the introduction of any fluidg used during
drilling (with the exception of air) and any other pertinent comments.

f] 6.2 Well Casing: All well casing shall be new. Casing shall be

manufactured of steel and conform to Standard weight class, or to American

©q National Standards Institute (ANSI) Schedule 40 steel pipe. Casing lengths

‘1 o shall be joined by welding in accordance with the standards of the American

Welding Society. (AWS D.1.1 or correct AWS specification)

‘} . a. Temporary Casing: Shall have an internal diameter of 12 inches,
Y | a minimum wall thickness of 0,375 inches, and a minimum weight of
f] 49.56 pounds per foot (lbs/ft).

% b. Production Casing: Shall have an internal diameter of 8 inches,

a minimum wall thickness of 0.322 inches, and a minimum weight of

28.55 1bs/ft. The production casing shall be welded to the top
_ of the screen. A separate section of 8-inch steel well casing
!? | approximately 5 feet in length shall extend from the bottom of the

| well screen to the base of the well. A steel plate shall be
) _ o welded to the bottom of the well.

) . B
QJ 6.3 Grout: Shall consist of one of the following:
a. Neat cement consisting of Type I or II Portland cement. Five
g} o percent by weight sodium-montmorillonite bentonite shall be added

to the grout. Not more than 6 gallons of potable water will be
used per sack of cement. | (
= b. Sodium-montmorillonite bentonite slurry with a weight between 9
and 13 pounds per gallon. . Agi
6.4 Well Screen: The well screen shall be fabricated from Type 304 4
stainless steel and consist of continuous slot, wire wound design. The well ’

screen shall be manufactured by Johnson Division, or equivalent.

a. The well screen shall consist of 8-inch-diameter pipe size with
a length of 15 feet and a slot size of 0.020 inches.
. b. Weld rings shall be provided with the screen and consist of Type

304 stainless steel.
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c. A filter pack approximately 2 inches thick shall be installed
| ' around the well screen. The filter pack shall consist of clean,

well rounded medium to coarse sand with fine gravel. The filter

5} » . pack material shall consist of silica with not more than 5 percent
calcareous material by weight. The specific gradation is
. ' - presented below:
l Sieve Size Percent Passing
_ 3/8 " ' 100
j o No. 4 , 70 to 95
‘ No. 10 30 to 60
No. 20 5 to 15 ’
No. 40 0
& - 7.0 WELL CONSTRUGCTION
:u ' 7.1 General: The contractor shall drill the dewatering wells at the
5% - locations approved by the engineer. Air-rotary or cable tool drililing
equ%pment shall be used to drill to a depth of about 45 feet. The

contractor shall install the materials previously described. The contractor
| shall ‘dispose of drill cuttings, drilling fluid and discharge water in a
- \ manner prescribed by The Boeing Company so as not to create damage to public

- or private property. The soil cuttings can be disposed of at a permitted p

5 landfill. If an anomaly is observed (i.e., unusual smell, coloraticn or

texture) in the soil cuttings, the contractor will place the soil cuttings

g} ' in a separate stockpile for further evaluation by Boeing personnel. Notes:

- (1) Discharge water and drilling fluid (including deveiopment water and.
disinfection water) will be discharged to the Metrc sanitary sever througﬁ?
A a metered discharge point, (2) Under no circumstances will any water or soilj
generated during dewatering well construction and development be permitted

to discharge to the Duwamish River or Slip No. 4.

7.2 Disinfection: All tools, drilling equipment and materials,
including the well casing, shall be thoroughly disinfected with a 50 Ppm
chlorine solution before beginning well construction. All pumping equipment
shall be disinfected with a 50 ppm chlorine solution and rinsed with potable
B water before installatioﬁ in-the well. Prior to use, the contractor shall

provide a plan indicating expected volumes of rinsate and disposal methods.

B - 4
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7.3 Temporary Casing: The 12-inch-diameter temporary casing shall be
installed to a depth of about 45 feet.

7.4 Casing Alignment: The alignment of the completed well shall be in
accordance with WAC 1732-160-215.
7.5 Formation Samples: Reﬁresentative soil samples from each well bore
‘ shall be obtained‘by the contractor for the engineer at 5-foot intervals.
The soil samples will be cecllected from bailer cuttings or from the
discharge line if air-rotary drilling equipmentiis used. If the engineer
is not‘present at the time the samples are collected, the samples shall be
‘placed in plastic sample bags with a suitable closure, the bags labeled
3 using indelible ink with the sampling date and sample depth, and the samples
d stored in a protected area until collected by the engineer.

7.6 Well Screen: The well screen shall be lowered to the base of the

well by a method of the contractors choosing. Under no circumstances shall
the screen be dropped into position. The contractor shall attempt to pull

the temporary casing up about one foot prior to installation of the screen.

If the casing cannot be moved, the drive shoe will be cut off uéing'an
; v | inside casing cutter to reduce resistance to pulling. A second attempt to
Sl pull the casing shall be performed after the drive shoe has been separated
from the casing. 7 )

7.7 Filter Pack: The filter pack shall be introduced into the annular
space between the screen and the temporary casing as the casing is being
pulled from the boring. Filter pack materials shall be placed uniformly and

= continuously to prevent hydraulic segregation and bridging. The filter pack‘

shall be placed so that the top of the filter pack is a minimum of 5 feet;:

P
Coy

]

above the top of the screen.

7.8 Surface Seal: The annular space between the temporary casing and
production casing shall be filled with cement grout or bentonite slurry from
ground surface to a depth of 18 feet as the temporary casing is pulled. ' The
contractor may apply to Ecology for a variance in the depth of the surface
seal. '

8.0 WELL SCREEN DEVELOPMENT
» : Development of the well screen shall act to remove the silt and fine

sand portion of the native soils surrounding the filter pack.

gl | B -5




J

R

Geo% Engineers

Development shall be accomplished using air lift surging, or surge,
block techniques. If the screen is developed by surge block
methods, sediment shall be bailed from the well at frequent
intervals during the development process to minimize blockage of
the lower portion of the screen. Development shall begin by
placing the surge block at the base of the screen and surging the
screen in increments of 1 to 2 feet. If the screen is developed
using air lift techniques, the contractor shall provide sufficient
air volume and pressure to fully develop the well screen. Well
development shall be accomplishéd progressively from the bottom
of the screen to the top of the screen. ‘

Development shall continue until both the contractor and engineer

indicate that further development is unnecessary.

9.0 PUMPING EQUIPMENT

Submersible pumps shall be installed in each dewatering well. The pump

intake shall be set at the depth agreed to by the contractor and engineer.

The pump and power source shall be capable of discharging 200 gpm against

a total head of 50 feet. All equipment shall be able to perform on a

continuous basis at the design flow of 150 gpm. The contractor shall be

responsible for all operation and maintenance of the pumping equipment.

~a.

b.

The dewatering pumps shall have a check valve.

The pump intake and motor shall be shrouded such that water is

forced to flow past the motor before entering the pump intake.

A 3/4-inch-diameter PVC pipe with an open bottom shall be..
installed to the base of each well, or a point directly above thgf
pump for wuse in measuring water levels during constructiong
dewatering. _

A circular orifice meter or totalizing flow meter shall be

supplied and installed on each water discharge line by the

contractor. A ball valve shall be installed a minimum of 5 feet

from the end of the discharge Pipe to regulate the flow. The

engineer shall approve the equipment and installation.
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10.0 WATER DISCHARGE

The point of discharge from the dewatering system will be directly
into exisfing storm or sanitary sewers. The dewatering system piping shall
be deéigned so that discharge to sewers is in accordance with existing
permit conditions. Specific discharge criteria will be developed by Boeing

Environmental.

'11.0 CAPPING OF THE WELLS

- During construction and operation of the wells, the contracter shall
use all reasonable measures to prevent the entrance of foreign matter into
the wells. Upon termination of temporary dewatering operations, the
contractor shall provide a suitable threaded, flanged or welded cap to

prevent unauthorized intrusion into the wells.

12.0 WELL ABANDONMENT

The wells shall be sealed in accordance with the applicable sections of

WAC 173-160-415, 173-160-420 and 173-160-465 upon the determination that the

well is to be abandoned.

a. The wells shall be considered abandoned upon notice to the
-contractor by Boeing that the dewatering project is completed.
At such time the contractor shall seal the wells in accordance
with the terms of this contract.

b. The wells shall be considered abandoned if, through nc fault of
the contractor, the engineer or owner indicates that the well will
not supply the required volume or quality of water, and directs

the contractor to seal the well.

;o

c. The wells shall be considered abéndoned,'through fault by thé:f
contractor, if the well fails to conform to the above specifi-g
cations and the contractor is unable to correct the condition or
negotiate a mutualiy agreeable cost reduction for specific

deviations. If the well is considered abandoned, the contractor

shall immediately start a new well at the location indicated by
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] : the engineer. The contractor shall bear the cost of sealing the

abandoned well and of drilling a new well if the abandonment
results from failure to comply with the specifications presented

£ herein.

13.0 RECORDS » )
o Two copies of the driller’'s log, signed and dated by the driller, shall

be provided to the engineer for each well. The logs will include the
materials penetrated to the nearest foot, a record of all static water level
measurements taken by the driller and any pertinent notes or comments
recorded by the driller during construction of the dewatering wells. One

copy of the Water Well Report form provided by Ecology shall be given to the
engineer for each well. The report shall record the placement of ail casing

£ : >lengths, the screen, and the location of all plugs and seals constructed in

the well.

7 In accordance with WAC 173-160-050, the contractor is required to

submit to the Washington State Department of Ecolcgy a complete record of

the construction of each dewatering well within 30 days after completion o
| " the well.
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