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Executive Summary 
A Preliminary Site Investigation (PSI) was performed for the 14th/16th 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 used 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.  
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1.0 Introduction 
This report presents the PSI findings and recommendations for the five 
proposed alternatives for the 14th/16th 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. 

1.1 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. 

1.2 Site-Specific Information 
The project area extends from the intersection of East Marginal Way South and 
16th Avenue South in the City of Tukwila to the intersection of 14th Avenue 
South and South Concord Street in the City of Seattle. The street name changes 
from 16th Avenue South to 14th 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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Figure 2 

Project Area and Vicinity 
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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 Site Description 

2.1 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 16th Avenue South between East 
Marginal Way South and the South Park Bridge and 14th 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. 

2.2 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 14th Avenue South and along the south river bank upstream of the 
South Park Bridge. 

2.2.1 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 II, 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 
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(where present to the south) or by very dense sediment that has been glacially 
overridden. 

Figure 3 
Geologic Cross Section (General View in Project Area) 

 

2.2.2 Soil  
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 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. 

2.2.4 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. 
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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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Figure 4 

Groundwater Flow Map 

Airport 
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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 
Corrective Action 

Plant 2 
North Campus Area 

Ongoing RCRA Corrective Action 
cleanup of soil, groundwater, and 
sediments impacted by PCB, chlorinated 
solvents, and metals. 

A Lower Duwamish 
Waterway Superfund 
Site (Eastern) 

Sediments within 
the Duwamish 
Waterway 

Listed on the National Priority List 
Superfund site for sediments in the 
Duwamish Waterway contaminated by 
PCBs, PAHs, chlorinated solvents, and 
metals. 

B Lower Duwamish 
Waterway Superfund 
Site (Western) 

Sediments within 
the Duwamish 
Waterway 

Listed on the National Priority List 
Superfund site for sediments in the 
Duwamish Waterway contaminated by 
PCBs, PAHs, chlorinated solvents, and 
metals. 
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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 14th Ave. S. Same as above 

11 House with 
Junk Yard 

1401 S. Thistle St. The backyard of the property is covered with old cars 
and trucks. There is heavy staining of the exposed 
surface. Several hundred plastic containers and 
drums are located at the site. 

17 Salon Expo 
(adjacent to Dry 
Cleaner) 

8520 14th Ave. S. 
(Dry Cleaner 
located at 8506 
14th Ave. S. 

Listed as Leaking Underground Storage Tank 
(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). 

18 Herb’s Repair 8524 14th 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 14th 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 14th 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 
Station/Dry 
Cleaner 

8620 14th Ave. S. Miscellaneous storage of abandoned chemical 
containers on site. Age of building indicates possible 
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 
and Supply 
Warehouse 

8700 14th Ave. S. Former Chevron service station listed as a LUST site 
by WADOE. Former site operator conducted an 
independent voluntary cleanup at site (without 
WADOE oversight and/or approval). 

35 A.D. Swayne 
Company 

8456 14th Ave. S. Former operation conducted an independent 
voluntary cleanup at site (without WADOE oversight 
and/or approval). 

49 Spencer 
Industries 

8721 Dallas Ave. 
S. 

Aircraft part manufacturing facility. Chlorinated 
solvents released from this facility have 
contaminated the groundwater. Potential for the 
migration of contaminated groundwater to project 
site. 
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Figure 5 

Substantially Contaminated and Reasonably Predictable Sites 
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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 I 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, 16th 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). 

3.2.1 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 
• 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. 

• Sediments within the Lower Duwamish Waterway (Sites A and B): The 
LDW is 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 14th 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 14th Avenue S. (Site 17): This is a former gasoline service station 
with a reported leaking underground storage tank site with petroleum 
contamination. 

• 8524 14th 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 14th 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 14th 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 14th 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 14th 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 14th 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 
MW2-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 
MW2A-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 
MW2A-SOIL-4 7/17/2003 X (X) (X) (X) X (X) NA NA 
MW2A-SOIL-5 7/17/2003 X X X X X (X) NA NA 
MW2A-SOIL-7.5 7/17/2003 X X X X NA (X) NA NA 
MW2A-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 
MW2A-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 PSSDA SVOA 

MW2A-SOIL-20 7/17/2003 X X X X NA (X) NA NA 
MW2A-SOIL-22.5 7/17/2003 X X X X NA (X) NA NA 
MW2A-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 
MW6-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 
MW6-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 
MW7-SOIL-2 7/2/2003 X X (X) (X) X (X) NA NA 
MW7-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 SVOC PAH NWTPH-Dx Pest/PCB Metals TBT PSSDA SVOA 

MW7-SOIL-7.5 7/2/2003 X X X X X X NA NA 
MW7-SOIL-10 7/2/2003 X X X X NA X NA NA 
MW7-SOIL-12.5 7/2/2003 X (X) (X) X NA X NA NA 
MW7-SOIL-17.5 7/2/2003 X X X X NA X NA NA 
MW7-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-GH2O 8/5/2003 (X) X X X X X NA NA 
MW7-GH2O 8/5/2003 X X X X X X NA NA 
MW6-GH2O 8/5/2003 X X X X X X NA NA 
MW3-GH2O 8/6/2003 X X X X X X NA NA 
MW2-GH2O 8/6/2003 X X X X X X NA NA 
MW1-GH2O 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, 



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

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). 

4.4 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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Boring Location Map
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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 Laboratory Analysis 

5.1 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). 

5.2 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. 

5.3 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. 

5.4 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. 
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Table 6. Method A Soil Cleanup Levels for Unrestricted Land Usesa 

Hazardous Substance 
 

CAS Number 
Cleanup 

Level 
Arsenic 7440-38-2 20 mg/kgb 

Benzene 71-43-2 0.03 mg/kgc 
Benzo(a)pyrene 50-32-8 0.1 mg/kgd 
Cadmium 7440-43-9 2 mg/kge 
Chromium   

Chromium VI 18540-29-9 19 mg/kgf1 
Chromium III 16065-83-1 2,000 mg/kgf2 

DDT 50-29-3 3 mg/kgg 
Ethylbenzene 100-41-4 6 mg/kgh 
Ethylene dibromide (EDB) 106-93-4 0.005 mg/kgi 
Lead 7439-92-1 250 mg/kgj 
Lindane 58-89-9 0.01 mg/kgk 
Methylene chloride 75-09-2 0.02 mg/kgl 
Mercury (inorganic) 7439-97-6 2 mg/kgm 
MTBE 1634-04-4 0.01 mg/kgn 
Naphthalenes 91-20-3 5 mg/kgo 
PAHs (carcinogenic) -- See benzo(a)pyrened 
PCB mixtures -- 1 mg/kgp 
Tetrachloroethylene 127-18-4 0.05 mg/kgq 
Toluene 108-88-3 7 mg/kgr 
Total Petroleum Hydrocarbonss   
Gas Range Organics   
Gasoline mixtures without benzene and the total of ethyl 
benzene, toluene and xylene are less than 1% of the 
gasoline mixture 

-- 100 mg/kg 

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/kgt 
Trichloroethylene 79-01-6 0.03 mg/kgu 
Xylenes 1330-20-7 9 mg/kgv 
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 Watera 

Hazardous Substance 
CAS 

Number 
Cleanup 

Level 

Arsenic 7440-38-2 5 µg/literb 

Benzene 71-43-2 5 µg/literc 
Benzo(a)pyrene 50-32-8 0.1 µg/literd 
Cadmium 7440-43-9 5 µg/litere 
Chromium (Total) 7440-47-3 50 µg/literf 
DDT 50-29-3 0.3 µg/literg 
1,2 Dichloroethane (EDC) 107-06-2 5 µg/literh 
Ethylbenzene 100-41-4 700 µg/literi 
Ethylene dibromide (EDB) 106-93-4 0.01 µg/literj 
Gross Alpha Particle Activity -- 15 pCi/literk 
Gross Beta Particle Activity -- 4 mrem/yrl 
Lead 7439-92-1 15 µg/literm 
Lindane 58-89-9 0.2 µg/litern 
Methylene chloride 75-09-2 5 µg/litero 
Mercury 7439-97-6 2 µg/literp 
MTBE 1634-04-4 20 µg/literq 
Naphthalenes 91-20-3 160 µg/literr 
PAHs (carcinogenic) -- See benzo(a)pyrened 
PCB mixtures -- 0.1 µg/liters 
Radium 226 and 228 -- 5 pCi/litert 
Radium 226 -- 3 pCi/literu 
Tetrachloroethylene 127-18-4 5 µg/literv 
Toluene 108-88-3 1,000 µg/literw 
Total Petroleum Hydrocarbonsx  5 µg/literb 
Gas Range Organics   

Benzene present in groundwater -- 800 µg/liter 
No detectable benzene in groundwater -- 1,000 µg/liter 

Diesel Range Organics -- 500 µg/liter 
Heavy Oils -- 500 µg/liter 
Mineral Oil -- 500 µg/liter 
1,1,1 Trichloroethane 71-55-6 200 µg/litery 
Trichloroethylene 79-01-6 5 µg/literz 
Vinyl chloride 75-01-4 0.2 µg/literaa 
Xylenes 1330-20-7 1,000 µg/literbb 
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 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. 

5.4.2 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. 

5.4.3 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,I) 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. 
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Figure 7 
Boring Cross-Section Map with  

Soil and Sediment Sample Results
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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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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. 

6.2.1 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 MW8) 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. 

6.2.1.1 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 
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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 14th 
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 MW2 was abandoned because of drill refusal (i.e., obstacle debris) at 



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

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

6.2.1.5 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. 

6.2.2 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. 
MW8 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 MW8 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 
MW8 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. 

6.2.3 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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MW8 are in the dissolved phase and are migrating with the groundwater. 
These solvents were not detected in the soil samples collected from boring 
MW8. 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 
MW8. 

2) 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 MW8 described above are based on the low transport values for PAH 
compounds to migrate in groundwater.  

3) 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. 

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

2) 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 

Bridge Alternative 

Contaminated soil 
found within or 

adjacent to footprint 
area 

Contaminated 
groundwater 

found within or 
adjacent to 

footprint area 

Contaminated 
sediment found 

within or adjacent 
to footprint area 

No Action  *  * 
Bascule Bridge    

Mid-Level Fixed-Span Bridge    

High-Level Fixed-Span Bridge    

Rehabilitation *  * 

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

 
 



 

Final Preliminary Site Investigation Report for the South Park Bridge Project 53 
July 2004 

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 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.  

8.1 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. 
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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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Table 10. Soil Excavation Estimate: 24-Inch Steel Pipe Piles 
Cofferdam + Footing Excavation

Excavation 
Volume,
0-20 feet 

Under Mud 
Line

60 Percent of Total 
Excavation (upper 
12 feet) Under Mud 
Line Assumed to be 

Contaminated 

Estimated Tons of 
Saturated 

Contaminated 
Material to be 
Generated (1.5 

tons/CY)

Tons of Material to be 
Added (50%) to 

Stabilize Saturated 
Contaminated Material 
to be Transported to 
Landfill for Disposal

Total Tons of 
Contaminated 
Material  to be 

Transported for 
Disposal  

Estimated Cost of 
Material to Stabilize 

Saturated 
Contaminated Soil or 

Sediment ($12/ton)

Estimated Cost for 
Contractor to Blend 

Contaminated Material 
with Stabilization 

Material in Storage Area 
($7.5/ton)

Disposal Costs 
to a CLASS C 

Landfill
($45/ton tipping 

fees)

Disposal Costs 
to a CLASS B 

Landfill
($85/ton tipping 

fees)

(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 5,720$                           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$                           1,511$                              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$                           1,511$                              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 2,417$                           1,511$                              27,196$              51,370$              
Abutment 13632 505 505 303 403 201 604 2,417$                           3,324$                              27,196$              51,370$              

Total Excavation 
VolumeAlternative

 
Cofferdam + Footing Excavation (continued)

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 
material to be disposed) 

 Estimated Labor Costs 
for Permitting, 

Manifesting, and 
Managing Contaminated 

Excavation Material, 
Contaminated Storage 
and Staging Area (by 
bridge alternative - 8 
months @ $75/hour) 

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 
areas @ $3.75/sq.ft.) 

Estimated Costs to Handle, 
Transport, and Dispose of 

Solid Contaminated 
Materials Generated During 

Cofferdam and Casing 
Excavation Activities

(by bridge alternative - 
CLASS C material)

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 

material)

Estimated Costs to Handle, 
Transport, and Dispose of 

Solid Contaminated 
Materials Generated During 

Cofferdam and Casing 
Excavation Activities

(by bridge alternative - 
CLASS B material)

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)

(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$                                 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$                         

Alternative
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Table 11. Soil Excavation Estimate: Concrete Drilled Shafts 
 

Shaft Excavation

Shaft Excavation 
Volume,

0-20 feet Under 
Mud Line

60 Percent of Total 
Excavation (Upper 
12 feet) under Mud 

Line Assumed to be 
Contaminated 

Estimated Tons of 
Saturated 

Contaminated 
Material Estimated to 

be Generated (1.5 
tons/CY)

Tons of Material to be 
added (50%) to Stabilize 
Saturated Contaminated 

Material to be Transported 
to Landfill for Disposal

Total Tons of 
Contaminated 
Material to be 

Transported for 
Disposal 

Estimated Cost of 
Material to Stabilize 
Saturated Material 

($12/ton)

Estimated Cost for 
Contractor to Blend 

Contaminated Material with 
Stabilization Material in 
Storage Area ($7.5/ton)

Disposal Costs to a 
CLASS C Landfill 

($45/ton tipping fees)

Disposal Costs to a 
CLASS B Landfill 

($85/ton tipping fees)

(CY) (CY) (Tons) (Tons) (Tons) (Dollars) (Dollars) (Dollars) (Dollars)
Rehabilitation Bascule 1164 698 929 464 1393 5,571$                       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 5,014$                       3,134$                                    56,407$                       106,547$                     

Abutment 349 209 279 139 418 1,671$                       1,045$                                    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 1,671$                       1,045$                                    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 1,671$                       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 1,671$                       1,045$                                    18,802$                       35,516$                       
Abutment 349 209 279 139 418 1,671$                      2,298$                                    18,802$                      35,516$                      

Alternative

 
 

Shaft Excavation (continued)

Estimated 
Transportation 
Costs to Move 
Contaminated 

Material to 
Landfill 

($11/Ton)

Estimated Costs for 
Confirmation Sampling 

and Laboratory 
Analysis for 

Contaminated Materials 
Disposed

(by bridge alternative - 1 
sample at $250/every 25 

tons of material to be 
disposed)

 Estimated Labor Costs 
for Permitting, 

Manifesting, and 
Managing Contaminated 

Excavation Material, 
Contaminated Storage, 

and Staging Area 
(by bridge alternative - 8 

months @ $75/hour) 

Estimated Costs for 
Permitting, Constructing, and 
Operation of a Contaminated 
Material Storage and Staging 

Area for Six Months
(by bridge alternative - two 
20K sq.ft. staging areas @ 

$3.75/sq.ft.) 

Estimated Costs to 
Handle, Transport, and 

Dispose of Solid 
Contaminated Materials 

Generated During 
Cofferdam and Casing 
Excavation Activities

(by bridge alternative - 
CLASS C material)

Total Estimated Cost for 
Handling and Disposal 
of Contaminated Solid 
Materials for all Bridge 
Alternatives Using the 

Shaft Excavation 
(CLASS C material)

Estimated Costs to Handle, 
Transport, and Dispose of 

Solid Contaminated 
Materials Generated During 

Cofferdam and Casing 
Excavation Activities

(by bridge alternative - 
CLASS B material)

Total Estimated Cost for 
Handling and Disposal of 

Contaminated Solid 
Materials for All Bridge 
Alternatives Using the 

Shaft Excavation (CLASS 
B material)

(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 27,577$               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$                          

Alternative
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Table 12. Summary of Estimated Costs for Handling Contaminated Excavation 
Materials by Bridge Alternative and Support Design 

 
Bridge Alternative 

Estimated costs for handling 
contaminated soil and 

sediment using the 24-inch 
steel pipe piles construction 

method 

Estimated costs for handling 
contaminated soil and 

sediment using the concrete 
drilled-shaft construction 

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

• Neoprene safety boots with a steel toe/shank 
• Hard hat 
• Tyvek coveralls 
• Gloves (undergloves vinyl, outergloves nitrile) 
• Safety glass (during drilling activities) 
• Hearing protection 
• Half-face respirator, cartridge-type organic vapor (available, if upgraded to 

Level C protection) 

8.5 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 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.  

10.1 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.  

10.2 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. 

10.3 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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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. 

10.6 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. 

10.7 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. 

10.8 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 (µg/m3) 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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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. 

10.13 Puget Sound Clean Air Agency Regulations I-III 
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. 

10.14 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. 

10.15 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. 

10.16 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) 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. 

2) 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.  

3) 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. 

4) 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) WCI 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. 

2) WCI 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. 

3) 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. 

4) 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.  

5) 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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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 16th/14th 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 II 
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:  

• Task 1 Preliminary Site Investigation and geotechnical investigation of soil 
• Task 2 Preliminary Site Investigation of the groundwater and aquifer yield test  
• 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: 

• 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; 

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

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

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

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

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

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

• 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: 

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

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

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

• 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. 

• 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. 

• 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:  

• Obtaining authorization for all parties to work at the site 

• Obtaining all environmental permits for fieldwork activities 
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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: 

• Directing communication with King County  
• Coordinating and supervising subcontractors in the field 
• Overseeing compliance of the activities set forth in the Work Plan 
• 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.  
 
WCI’s responsibilities include: 

• 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 

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

• 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: 

• Coordinating and supervising their subcontractors in the field   
• Acting as the primary point of contact for all field activities 
• Providing qualified field personnel to perform fieldwork for geotechnical 

investigation, including logging and collection of geotechnical samples and 
assistance with decontamination of sampling equipment 

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

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

• Overseeing placement and construction of the geotechnical instrumentation 
• 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: 

• Providing equipment and properly certified field personnel 
to perform drilling activities 

• Drilling all required borings and properly abandoning boring holes 
• Properly abandon all geotech boring hole 
• Decontaminating all equipment between each sample location 
• Containerizing all drill cuttings and liquids generated during drilling and well 

development activities 
• Managing and containing all drill cuttings, decontamination fluids, and well 

development water generated during drilling and well development activities 
• Providing drums for storage of all drill cuttings, decontamination fluids, and well 

development water generated 
• Providing and managing Baker Tanks on site 
• Constructing and developing monitoring wells 
• Setting up the aquifer testing equipment 
• 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 repair shop, a residence with a junkyard located on-site, 
and the street right-of-way for 14th 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:…………………………….Tim.Lane@metrokc.gov 
 

Jim Sussex, Environmental Engineer 
Telephone Number…………………………(206) 296-8737 

 E-mail Address:…………………………….Jim.Sussex@metrokc.gov 
 

Erin Nelson, PE, LG, Environmental Engineer  (40 Hr HAZWOPER) 
Telephone Number…………………………(206) 296-0274 

 E-mail Address:…………………………….Erin.Nelson@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:…………………………….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:…………………………….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:…………………………….RomeroP@pbworld.com 
 

Bill Lider,  P.E,  (40 Hr HAZWOPER) 
Telephone Number…………………………(206) 382-5260 

 E-mail Address:…………………………….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..…………………………….(206) 605-7387 

 E-mail Address:…………………………….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…………………………………(206) 343-0226 
 

Cathy Bialas, Field Archeologist (40 Hr HAZWOPER) 
Telephone Number…………………………………(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:…………………………….JW@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:…………………………….HJS@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…………………………………(206) 714-5872 
Email Address:……………………………………..phil@impacthydros.com 

 

Joe Frauenheim, Field Manager 
Telephone Number…………………………………(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…………………………………(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:…………………………….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 Project Manager (40 Hr HAZWOPER) 

Telephone Number…………………………………(206) 755-8486 
Cell Number ………………………………………..(206) 755-8486 
E-Mail Address…………………………………….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…………………………………(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 Address:…………………………….Richard.A.White7@Boeing.com 

 
Will Ernst, RG, Plant II RCRA Project Manager (40 Hr HAZWOPER), 
Boeing Environmental Affairs Office 

Telephone Number…………………………(425) 891 7724 
E-mail Address:…………………………….William.D.Ernst@Boeing.com 
 

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

Telephone Number…………………………(206) 655-2222 
E-mail Address:…………………………….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 
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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 14th/16th 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: 
 
• It allows for the collection of relatively undisturbed geotechnical soil samples;  

• 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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• It involves 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. 
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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 PVC, 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: 
 

• Estimated volumes of contaminated material for each bridge alternative during 
construction  

• Disposal options and costs per ton disposal for each alternative 

• Estimated transport costs and tipping fees for each disposal option  

• Estimated costs for worker safety requirements during construction  

• Information on subsurface contamination for design and engineering plans  
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• 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 I 
review is based on the same quality control criteria as the more extensive Level II 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:  

• Verify that sample numbers and analysis match the chain-of-custody 
• Verify that sample preservation and holding times are met 
• Verify that field and laboratory blanks were performed at the proper frequency 

and that no analytes were present in the blanks 
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• Verify that field and laboratory duplicates, matrix spikes, and laboratory control 
samples were run at the proper frequency and control limits were met 

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

• 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. 
   



 

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

28 

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 
Quality 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 5 
Well Completion Diagram 
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Table 1 
Summary of Laboratory Analysis Methodology 

Laboratory Method Number of Soil 
Samples 

Number of 
Groundwater Samples 

Number of Sediment 
Samples 

Pesticides/PCB 18 12 N/S 
Semi Volatile 60 12 N/S 
Volatile 60 12 N/S 
Polynuclear Aromatic 
Hydrocarbons (PAH) 

60 12 N/S 

Priority Pollutant Metals 60 12 N/S 
Total Petroleum 
Hydrocarbons (TPH) 

60 12 N/S 

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 

 - 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 

 
 

Analysis

Field 
Duplicates: 

Soil and 
Sediment

Field Reps: 
Soil, 

Sediment 
and Water

Method 
Blanks Blank Spike

MD 
(Duplicates)

MS
(Matrix 
Spike)

SD
(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 (SW8082) 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  X1 X X

1  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 µg/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 Aroclor 1260 SW846-8082 20

Volatile Organic Compounds µg/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 Iodomethane 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 o-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 µg/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 bis(2-Ethylhexyl) phthalate SW846-8270C 20
85-68-7 Butylbenzylphthalate SW846-8270C 100
86-74-8 Carbazole SW846-8270C 20

218-01-9     Chrysene SW846-8270C 20
53-70-3     Dibenz(a,h)Anthracene SW846-8270C 20

132-64-9     Dibenzofuran SW846-8270C 20
84-66-2     Diethylphthlalate SW846-8270C 20

131-11-3     Dimethylphthalate SW846-8270C 20
84-74-2     Di-n-butylphthalate SW846-8270C 20

117-84-0     Di-n-octylphthalate SW846-8270C 20
206-44-0     Fluoranthene SW846-8270C 20
86-73-7     Fluorene SW846-8270C 20

118-74-1     Hexachlorobenzene SW846-8270C 20
87-68-3     Hexachlorobutadiene SW846-8270C 100
77-47-4     Hexachlorocyclopentadiene SW846-8270C 20
67-72-1     Hexachloroethane SW846-8270C 20

193-39-5     Indeno(1,2,3-cd)Pyrene SW846-8270C 20
78-59-1     Isophorone SW846-8270C 20
91-20-3     Naphthalene SW846-8270C 20
98-95-3     Nitrobenzene SW846-8270C 20

621-64-7     N-Nitroso-di-n-propylamine SW846-8270C 20
87-86-5     Pentachlorophenol SW846-8270C 100
85-01-8     Phenanthrene SW846-8270C 20
108-95-2 Phenol SW846-8270C 100

129-00-0     Pyrene SW846-8270C 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) µg/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 Aroclor 1260 SW846-8082 1.0

Volatile Organic Compounds µg/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 Iodomethane 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 o-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 

Semi-B2 µg/L (ppb)
120-82-1     1,2,4-Trichlorobenzene SW846-8270C 1.0
95-50-1     1,2-Dichlorobenzene SW846-8270C 1.0

541-73-1     1,3-Dichlorobenzene SW846-8270C 1.0
106-46-7     1,4-Dichlorobenzene SW846-8270C 1.0

108-60-1 2,2'-oxybis(1-chloropropane) SW846-8270C 1.0
95-95-4     2,4,5-trichlorophenol SW846-8270C 5.0
88-06-2     2,4,6-trichlorophenol SW846-8270C 5.0

120-83-2     2,4-Dichlorophenol SW846-8270C 3.0
105-67-9     2,4-Dimethylphenol SW846-8270C 3.0
51-28-5     2,4-Dinitrophenol SW846-8270C 25

121-14-2     2,4-Dinitrotoluene SW846-8270C 5.0
606-20-2     2,6-Dinitrotoluene SW846-8270C 5.0
91-58-7     2-Chloronaphthalene SW846-8270C 1.0
95-57-8     2-Chlorophenol SW846-8270C 1.0
91-57-6     2-Methylnaphthalene SW846-8270C 1.0
95-48-7     2-Methylphenol SW846-8270C 2.0
88-74-4     2-Nitroaniline SW846-8270C 5.0
88-75-5     2-Nitrophenol SW846-8270C 5.0
91-94-1     3,3’-Dichlorbenzidine SW846-8270C 5.0
99-09-2     3-Nitroaniline SW846-8270C 6.0

534-52-1     4,6-Dinitro-2-Methylphenol SW846-8270C 15
101-55-3 4-bromophenyl-phenyl ether SW846-8270C 1.0
59-50-7 4-Chloro-3-methylphenol SW846-8270C 2.0

106-47-8 4-Chloroaniline SW846-8270C 3.0
7005-72-3     4-Chlorophenyl-phenyl ether SW846-8270C 1.0
106-44-5     4-Methylphenol SW846-8270C 1.0
100-01-6     4-Nitroaniline SW846-8270C 5.0
100-02-7     4-Nitrophenol SW846-8270C 5.0

83-32-9 Acenaphthene SW846-8270C 1.0
208-96-8 Acenaphthylene SW846-8270C 1.0
120-12-7 Anthracene SW846-8270C 1.0
56-55-3 Benzo(a)Anthracene SW846-8270C 1.0
50-32-8 Benzo(a)Pyrene SW846-8270C 1.0

205-99-2 Benzo(b)Fluoranthene SW846-8270C 1.0
191-24-2 Benzo(ghi)Perylene SW846-8270C 1.0
207-08-9 Benzo(k)Fluoranthene SW846-8270C 1.0
65-85-0 Benzoic Acid SW846-8270C 60

100-51-6 Benzyl Alcohol SW846-8270C 5.0
111-91-1 Bis-(2-chloroethoxy) methane SW846-8270C 1.0
111-44-4 Bis-(2-chloroethyl) ether SW846-8270C 2.0
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Table 5 (continued) 
Water:  Analytical Concentration Goals and Methodology 

 

117-81-7 bis(2-Ethylhexyl) phthalate SW846-8270C 1.0
85-68-7 Butylbenzylphthalate SW846-8270C 1.0
86-74-8 Carbazole SW846-8270C 1.0

218-01-9     Chrysene SW846-8270C 1.0
53-70-3     Dibenz(a,h)Anthracene SW846-8270C 1.0

132-64-9     Dibenzofuran SW846-8270C 1.0
84-66-2     Diethylphthlalate SW846-8270C 1.0

131-11-3     Dimethylphthalate SW846-8270C 1.0
84-74-2     Di-n-butylphthalate SW846-8270C 1.0

117-84-0     Di-n-octylphthalate SW846-8270C 1.0
206-44-0     Fluoranthene SW846-8270C 1.0
86-73-7     Fluorene SW846-8270C 1.0

118-74-1     Hexachlorobenzene SW846-8270C 1.0
87-68-3     Hexachlorobutadiene SW846-8270C 2.0
77-47-4     Hexachlorocyclopentadiene SW846-8270C 5.0
67-72-1     Hexachloroethane SW846-8270C 2.0

193-39-5     Indeno(1,2,3-cd)Pyrene SW846-8270C 1.0
78-59-1     Isophorone SW846-8270C 1.0
91-20-3     Naphthalene SW846-8270C 1.0
98-95-3     Nitrobenzene SW846-8270C 1.0
62-75-9     N-Nitrosodimethylamine SW846-8270C 5.0

621-64-7     N-Nitroso-di-n-propylamine SW846-8270C 2.0
87-86-5     Pentachlorophenol SW846-8270C 5.0
85-01-8     Phenanthrene SW846-8270C 1.0
108-95-2 Phenol SW846-8270C 2.0

129-00-0     Pyrene SW846-8270C 1.0
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Table 6:  QA/QC Sample Goals for Analytical Analysis of Sediment and Water 

Sediment Sediment Water Water
Sample Matrix 

Spike
Method 

Blank/LCS
Sample Matrix 

Spike
Method 

Blank/LCS

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

Percent Recovery

RPD % CompletenessAnalytesAnalysis

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
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Table 7 
Evaluation of Data Quality 

 
 

Indicator Parameter

Field Duplicate

Field Split

Sample Laboratory Duplicate

Matrix Spike Duplicates

Matrix Spike

Surrogate Spike

Initial Calibration Standards and Blanks

Continuing Calibration Standards and Blanks

Laboratory Control Samples

Standard Reference

Trip Blank

Field Blank

Method Blank

Field Blank

Method Blank

Chain of Custody

Holding Times and Preservation Status

Method Detection Limits

Method Reporting Limits

Sample Collection Methods

Laboratory Analytical Methods

Data Qualifiers

Laboratory Deliverables

Requested/Reported Valid Results

Completeness

Comparability

Representativeness

Accuracy

Precision
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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 Ionizing Detector (PID) before leaving for the field.  The following list of 
equipment is needed to collect groundwater samples. 

Groundwater Sampling Equipment
• Teflon or stainless steel bailers 
• Indelible marker 
• Vacuum pump 
• Sample labels 
• Portable submersible pump  
• Copies of relevant sample 

collection procedures 
• pH and conductivity meters 
• Sample containers with caps and 

liners (include extra 20 %) 
• Thermometer 
• Field Sampling Activity Report 

forms 
• Steel measuring tapes 
• Sample collection forms 
• Electrical measuring tape 
• Chain-of-Custody forms 

• Stopwatch 
• Trip blanks  
• Bucket (for measuring flow rate) 
• Filtration apparatus (extra filters) 
• Ice chest 
• Deionized water 

(1.5 gallons per well) 
• Ziploc plastic bags 
• Alconox detergent 
• 80 mil nylon line 
• Tyvek suit 
• Batteries 
• Personal protective gear 
• Disposable plastic cups 
• Plastic garbage bags 
• Ice 
• Duct tape

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: 

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

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

• 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.  

• 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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• 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: 

• It is in his/her possession 
• It is in his/her view after being in his/her possession 
• It was in his/her possession and locked up to prevent tampering 
• It is in a designated 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. 

References 
American Society for Testing and Materials (ASTM), 1990.  Annual Book of ASTM 
Standards:  Soil and Rock; Dimension Stone; Geosynthetic, v. 04.08.  Philadelphia, 
Pennsylvania. 
 
Department of the Army, 1986.  Manual of Laboratory Soils Testing, Appendix X:  
Triaxial Compression Test (2). 
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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. 
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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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• 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. 



 

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

Appendix C 
6 

Personal Protective Equipment (Level D) 
• Neoprene safety boots with a steel toe/shank 
• Hard hat 
• Tyvek coveralls 
• Gloves (undergloves vinyl, outergloves nitrile) 
• Safety glass (during drilling activities) 
• Hearing protection 
• 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 
of Concern 

Action Level 

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 16th 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. 
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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: 

• 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. 

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

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

• 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. 

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

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

• 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: 

• Effects on people, animals, and the environment; 
• Container types, markings, placards, and labels.  If available, use the 

USDOT Emergency Response Guidebook for reference; 
• 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); 

• Wind direction and prevailing weather; 
• Distance and direction of nearby dwellings; and 
• 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 

• Name 
• Name of vessel, railcar-truck number 

or other identifying information 
• Type and size of vessel/facility 
• 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) (name and telephone number) 
15. Name of carrier 
16. Number and type of injuries or fatalities 
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17. Names of all people on scene 
18. Response activities being done or that have been completed 
19. Any evacuations that have occurred 
20. Estimated dollar amount of property damage 
21. 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. 

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

3. 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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APPENDIX F: ACCESS LICENSE FOR SAMPLING 
 ACTIVITIES AT BOEING 
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Appendix C:  Analytical Results (CD) 
 

 

 



  



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

 

 

 



  











Appendix E:  Sediment Management Standards 
(WAC 173-204) 



  



























































 

Appendix F:  King County Letter (December 2003) 
Authorization 10451-01 to Discharge to the Sanitary Sewer 

 

 



  







Appendix G:  Dewatering Pump Test Report 
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