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Executive Summary 
 
This report presents the results of a Phase II environmental site assessment (ESA) 
conducted in April 2009 by Camp Dresser & McKee Inc. (CDM) at the City of Bothell 
Crossroads Redevelopment Project (project area or site) in Bothell, Washington. The 
project area consists of City of Bothell-owned right-of-way (ROW) within and near the 
SR 522 and SR 527 intersection.  This area is also fully developed with a variety of 
commercial businesses, and has been occupied by commercial businesses since the 
early 1900s. A major transformation of public transportation corridors within the 
project area is being undertaken in an effort to ease congestion.  Various 
environmental studies conducted in preparation of road improvement construction 
activities, as well as by other consultants on two dry cleaner sites in the project area, 
identified chlorinated solvents in soil and groundwater attributed to dry cleaning 
operations.  Taken as a whole, these studies indicate extensive offsite migration of 
chlorinated solvents, comingled plumes and possibly unknown contaminant sources.  
Suspected and confirmed hydrocarbon contamination, resulting from historical gas 
stations and automotive repair facilities, was also identified at several private 
properties during some of these studies.  The City of Bothell determined that a better 
understanding of the nature and extent of contamination along the ROW was 
necessary prior to undertaking the road improvements.   

This investigation was developed to focus on the potential impacts from the following 
five areas: 

� SR 522 between 98th Ave SE and SR 527, focusing on downgradient impacts from the 
former Simon & Son Dry Cleaning site located at 18107 Bothell Way NE. 

� The intersection of SR 527 and NE 183rd St, focusing on the immediate downgradient 
impacts of the Ultra Cleaners and the former Raincheck Cleaners, located at 18304 
Bothell Way NE. 

� The intersection of SR 527 and Main St, focusing on further downgradient impacts 
from the Ultra/Raincheck Cleaners site. 

� SR 522 near 101st Ave NE, focusing on the downgradient impacts of the former Bothell 
Dry Cleaners facility located at 10029 Main Street. 

� Intersection of SR 522 and SR 527 focusing on the potential downgradient impacts of 
former gas station facilities located near this intersection. 

Subsurface conditions were explored across the project area by extending 17 soil 
borings to depths of approximately 15-feet below ground surface (ft bgs) using direct 
push technology drilling methods.  Soil samples were collected from 16 soil borings 
and were analyzed for halogenated volatile organic compounds (HVOCs), as well as 
petroleum hydrocarbons at selected locations.  Groundwater samples were collected 
from 17 borings and were analyzed for HVOCs, and, at selected locations, for 
petroleum hydrocarbons. 
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The common chlorinated (halogenated) dry cleaning solvent perchloroethene (PCE) 
and its degradation products were detected in soil and groundwater throughout the 
project area, indicating multiple sources of PCE releases.  Based on the configuration 
of PCE concentrations with respect to the historical locations of dry cleaners and data 
collected by others on various private properties, CDM offers the following 
conclusions: 

� PCE that apparently originates at the Ultra Custom Dry Cleaning property is 
migrating south along utility corridors in SR 527.   Since PCE concentrations are higher 
south of the intersection with NE 183rd Street than the furthest north boring, and based 
on prior studies by others, it appears that the majority of the PCE is originating from 
the former Raincheck Cleaners facility. 

� PCE concentrations in groundwater at the eastern end of the project area, near the 
intersection with 101st Avenue NE are lower (by two orders of magnitude) than PCE 
concentrations observed at the “Riverside” acquisition property to the south.  Given 
this information, the former Bothell Cleaners does not appear to be a source of the PCE 
underlying SR 522.  Rather, there appears to be another, as yet unidentified source of 
PCE within the acquisition property. 

� PCE concentrations downgradient of the former Simon & Sons dry cleaner are low, 
particularly given the high dissolved PCE concentrations and presence of dense, 
nonaqueous phase liquid (DNAPL) historically observed on that property.  One or 
several factors may be contributing to these low concentrations:  1) prior interim 
remedial actions may have served to substantially diminished PCE concentrations, 2) 
natural attenuation may be effectively reducing contaminant concentrations, and /or 
3) the nature and extent of contamination has not been fully defined. 

Hydrocarbon contamination was confirmed in groundwater at the SR 522/Main 
Street intersection.  The former Mobile station at the northeast corner of SR 522/SR 
527 appears to be the source, but only a moderately high concentration of benzene 
was detected.  Hydrocarbon contamination was also confirmed in soil and 
groundwater in SR 522 at the intersection of SR 527. The current data is not sufficient 
to ascertain whether the source is the former Signal station to the south or the former 
Associated Station to the north across the street – and possibly both sites are sources.  
However, based on historical development patterns, we surmise that the Signal gas 
station occupied an area that is now roadway.  Given this, and based on the presence 
of the less mobile oil-range petroleum hydrocarbons observed in soil, the most likely 
source of the hydrocarbons appears to be the former Signal gas station.   



 

Section 1  
Introduction 
 
This report summarizes the results of a Phase II Environmental Site Assessment (ESA) 
performed by Camp Dresser & McKee Inc. (CDM) for the City of Bothell Crossroads 
Redevelopment Project located in Bothell, Washington (project area or site) (Figure 1).  
This Phase II ESA was performed on behalf of King County (the County).  The project 
area consists of City of Bothell-owned right-of-way (ROW) within and near the SR 522 
and SR527 intersection. CDM’s services were performed in accordance with our 
October 14, 2008 proposal and March 31, 2009 amendment proposal, under Work Order 
No. 15, Contract No. E00025E. A Quality Assurance Project Plan (QAPP) prepared by 
CDM and dated December 15, 2008 was also used to direct field activities. 
   
1.1 Background 
Major transformation of public transportation corridors within the project area is being 
undertaken in an effort to ease congestion.  Through the acquisition of several 
properties, SR 522 will be realigned and SR 527 will be extended farther south to meet 
the new SR 522 alignment. A figure showing the proposed new alignment is provided 
in Appendix A.  In 2008 CDM conducted Phase I ESAs on behalf of King County on 
two parcels within the project area that have been occupied by one or more dry 
cleaners. A third historical dry cleaner was identified through a historical land use 
study completed through the King County Brownfields Program (ECOSS, 2008).  
Further, subsurface soil and groundwater sampling completed by the City of Bothell’s 
consultant HWA Geosciences Inc. (HWA) during studies conducted in preparation of 
road improvement construction activities, as well as by other consultants on two of the 
dry cleaner sites, identified chlorinated solvents in soil and groundwater attributed to 
dry cleaning operations.  Taken together, these studies indicate extensive offsite 
migration of chlorinated solvents, comingled plumes and possibly unknown 
contaminant sources.  Suspected and confirmed hydrocarbon contamination was also 
identified at several private properties during some of these studies as a result of 
historical gas stations and automotive repair facilities.  The City of Bothell determined 
that a better understanding of the nature and extent of contamination was necessary 
prior to undertaking the road improvements.  The redevelopment of the project area 
has been identified by the King County Brownfields Program as a priority Brownfields 
project and the Phase II ESA was conducted in partnership with the City of Bothell.  
Additional information regarding prior environmental investigation findings on private 
and right-of-way properties is provided in Section 2.  

1.2 Purpose and Scope 
The purpose of this Phase II ESA was to further characterize the nature and extent of 
soil and groundwater contamination associated with current and historical dry cleaners 
and gas stations within the project area.  CDM’s scope of services for the Phase II ESA 
included: 
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� Reviewing existing environmental data as provided by HWA GeoSciences Inc. 
(HWA) and previous investigations conducted in the project area by CDM.  

� Scoping out proposed exploration locations in the field based on existing 
environmental data and accessibility. 

� Preparing a traffic control plan.  

� Acquiring a right-of-way permit from the City of Bothell. 

� Preparing a QAPP for the proposed Phase II ESA activities. In general, the QAPP 
described the project scope/objectives, field sampling procedures and analytical 
methods, and laboratory information (reporting limits, QA/QC information, etc.). 
The QAPP was reviewed and approved by U.S. Environmental Protection Agency 
(EPA) Region 10 as part of Brownfields grant funding. In addition, a health and 
safety plan (HASP) was also prepared to minimize potential exposure to hazardous 
substances during fieldwork activities.  

� Performing a cultural resources assessment (CRA) consistent with the National 
Historic Preservation Act (NHPA) Section 106 process for the proposed Phase II ESA 
work.  The CRA was performed for CDM by AMEC Earth and Environmental 
(AMEC).   

� Advancing eighteen borings within the City of Bothell ROW using direct-push 
technology (DPT) and collecting soil and groundwater samples from the borings.   

� Submitting selected soil and water samples to an analytical laboratory for analysis of 
potential contaminants of concern.  

� Preparing this report documenting the field activities, analytical laboratory sample 
results, and our evaluation of the data.  The QAPP and CRA reports were submitted 
separately from this report. 

 



 

Section 2  
Site Description 
 
2.1 Site Location and Description 
The project area is located in downtown Bothell, centered around the intersection of 
SR 522 and SR 527.  The specific area of this investigation was limited to the City of 
Bothell ROW on State Routes 522 and 527, Main Street, and 101st Avenue Northeast. 
The project area spans approximately 1,000 ft along SR 522, 500 ft along SR 527, 350 ft 
along Main Street, and 20 ft along 101st Ave. Northeast.  The surrounding area land 
use is primarily commercial.  Businesses on adjoining properties include a grocery 
store, an auto parts store, and various restaurants and shops. The Sammamish River is 
located approximately 730 feet (ft) south of the intersection of SR 522 and SR 527, 
although due to the way in which SR 522 curves toward the south, the road comes 
within 140 feet of the river. The site location is shown on Figure 1.  

2.2  Project Area Background  
The intersection of SR 522 and SR 527 has been a major commercial and transportation 
intersection for decades.  Prior research of historical businesses in the project area 
have identified dry cleaners, gas stations, and other automotive facilities as potential 
sources of soil and groundwater contamination.  The locations of these facilities, as 
determined from a Report on Tax Parcel History prepared by the Environmental 
Coalition of South Seattle (ECOSS, 2008) are shown on Figure 2.   

2.2.1 Dry Cleaners 
Three parcels within the project area are known to historically have been occupied by 
dry cleaners.  Ultra Custom Dry Cleaning at 18304 Bothell Way NE (aka SR 527) is 
located in the northern portion of the project area.  Historically, this parcel has been 
occupied by dry cleaners at two different locations.  Raincheck Cleaners (1950s and 
1960s) occupied a building formerly located at the southwest corner of the parcel.  
When the building was demolished and a new building constructed in the late 1960s 
it was occupied by NuLife Cleaner, apparently followed by the current occupant, 
Ultra Custom Dry Cleaning, which is located at the northeast corner of the parcel.  
The second dry cleaner is Simon & Sons Fine Dry Cleaning located at 18107 Bothell 
Way NE, which was located at the western portion of the project area along SR 522.  
Simon & Sons Fine Dry cleaning operated from approximately 1990 to 2000.  A third 
dry cleaner, Bothell Cleaners, was located at 10029 Main Street near the intersection of 
Main Street and 101st Avenue NE. – north of the easternmost end of the project area.  
This dry cleaner is estimated to have occupied this address during the 1940s and 
1950s.  A summary of known environmental conditions for each of these dry cleaners 
follows.    

CDM completed a Phase I ESA for the property occupied by Ultra Custom Dry 
Cleaning at 18304 Bothell Way NE in January 2008 (CDM, 2008a).  The Phase I ESA 
researched environmental investigations previously conducted on the property.  A 
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single story commercial building is located on this 0.25 acre lot, which faces Bothell 
Way NE.  At that time, Ultra Custom Cleaning occupied the building and was using 
the chlorinated dry cleaning solvent perchloroethene (PCE).  A Phase II ESA 
performed in 2002 by Farallon Consulting (Farallon) identified halogenated volatile 
organic compounds (HVOCs), including PCE, in soil or groundwater, but not at 
concentrations exceeding Model Toxics Control Act (MTCA) Method A cleanup levels 
in the immediate vicinity of Ultra Custom Cleaning’s facility.  However, 
concentrations of PCE as high as 800 micrograms per liter (�g/L) were measured in 
groundwater at the southern edge of the property, close to the demolished building 
historically occupied by Raincheck Cleaners (Farallon 2002).  The MTCA Method A 
cleanup level for PCE is 5 μg/L.  In addition, PCE-contaminated water was identified 
in two catch basins next to Ultra Custom Cleaners facility.  Additional subsurface 
investigation performed by Environmental Partners Inc. (EPI) in 2004 identified PCE 
and its associated degradation compounds in soil and groundwater in the vicinity of 
the former Raincheck dry cleaner.  PCE concentrations in groundwater ranged from 5 
to 6,400 �g/L and PCE concentrations in soils ranged from 0.012 to 0.020 milligrams 
per kilogram (mg/kg) (EPI, 2004).  The highest PCE concentration was identified in a 
borehole located at the southern edge of the property.  Excerpts from these 
investigations can be found in Appendix A.  The groundwater flow direction at this 
property is estimated to be toward the south.  Based on this information, PCE and 
other HVOCs in groundwater originating from this site could migrate into SR 527 and 
NE 183rd Street.  

CDM also completed a Phase I ESA for the property located at 18107 Bothell Way NE 
in February 2008 (CDM, 2008b).  Since completion of the Phase I ESA, Farallon 
submitted a Cleanup Action Progress Report for the property covering the period of 
June 2006 through June 2007, dated March 12, 2008 (Farallon, 2008).  The property 
contains one single-story building referred to as the Bothell Service Center.  Simon & 
Sons Fine Dry Cleaning formerly occupied the westernmost tenant space in the 
current building and is the source area of HVOCs in soil and groundwater identified 
on the property. Interim remedial actions involving chemical oxidation, soil vapor 
extraction, and dense non-aqueous phase liquid (DNAPL) removal have been 
implemented at the property. According to Farallon’s March 2008 report, the 
groundwater flow direction is toward the southeast.  PCE concentrations in 
groundwater at the eastern and southeastern edges of the property ranged between 
4,000 and 10,000 �g/L in August 2006.  By May 2007, PCE concentrations appeared to 
be considerably reduced, ranging between 320 and 650 �g/L.  Excerpts from the 2008 
Farallon report can be found in Appendix A.  Based on this information; HVOCs 
could migrate off the Bothell Service Center property into SR522.  

The third dry cleaner (Bothell Cleaners) was located on Main Street, near the 
intersection of 101st Street from the 1940s to the 1950s. The only information available 
about this site was regarding its existence through the tax assessor records.  Therefore, 
there is no information regarding the dry cleaner’s historical use of chlorinated or 
petroleum-based solvents in dry cleaning operations.  Typically, the petroleum-based 
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Stoddard solvent was the dry cleaning agent of choice during the first half of the 
1900s. 

HWA has conducted various environmental investigations of the acquisition area 
south of the current SR 522 alignment and as a part of geotechnical studies along the 
new alignment for SR 522 and SR 527. Excerpts from some of HWA’s historical 
reports summarizing these data are included in Appendix A. PCE and its degradation 
products have been identified at numerous exploration locations, for example: 

� At the intersection of SR 522/SR 527/Main Street, PCE was detected at a concentration 
of 94 μg/L in groundwater. 

� Southwest of the intersection of SR 522/101st Avenue NE (“Riverside” property), PCE 
was detected in groundwater at a concentration of 110 μg/L and trichloroethene (TCE) 
at 120 μg/L.  At another exploration slightly to the west of this, PCE was detected in 
groundwater at 320 μg/L and TCE at 140 μg/L.  The MTCA Method A cleanup level 
for TCE is the same as PCE at 5 μg/L. 

� At the Beta Bothell Landing property, immediately south of the intersection of SR 522 
and SR 527, PCE and TCE have been detected in groundwater.  The highest 
concentration of PCE was reported at 74 μg/L. 

� On the Hertz Rentals property immediately to the west of the Beta Bothell Landing 
property, vinyl chloride was detected at several locations at concentrations ranging 
between 0.48 and 2 μg/L.  The MTCA Method A cleanup level for VC is 0.2 μg/L.  

These findings suggest the offsite migration of HVOCs from one or more the dry 
cleaners identified above and/or as yet unidentified sources of HVOCs.  

2.2.2 Automotive Fuel/Repair Facilities 
Seven historical gas stations have occupied the project area since the early 1900s 
(Figure 2).  Three of these sites are listed leaking underground storage tank (LUST) 
sites in the Washington Department of Ecology (Ecology) database. Additionally, a 
Municipal Shop and Garage was located on NE 183rd Street from 1954 to the present, 
where an underground storage tank (UST) was identified. 

HWA has conducted various studies of hydrocarbon contamination for the 
acquisition area south of SR 522. Excerpts from some of HWA’s historical reports 
summarizing these data are included in Appendix A. Areas of hydrocarbon 
contamination have been identified on the Beta Bothell Landing property, the Hertz 
property to the west, and the Riverside property to the east.  While hydrocarbon 
affected areas appear to be mainly contained within these property boundaries, 
petroleum contaminated soil and groundwater, apparently associated with the former 
Signal gas station on SR 522 (Figure 2) was identified to the northern edge of the road 
right-of-way. 
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Other potential hydrocarbon contamination sources, particularly the former gas 
station sites located at the other three corners of the SR 522/SR 527 intersection, 
appear to be largely uninvestigated.   

2.3 Topography and General Hydrogeology 
The project area lies at an elevation between approximately 30 to 60 feet above mean 
sea level (MSL).  The land surface along the SR 522 east-west transect is generally flat 
and slopes slightly upwards towards Main Street. On 101st Avenue Northeast, south 
of Main Street, the topography slopes more steeply down towards the south.  The 
land surface along the SR 527 north-south transect slopes gently down to the south.  

The project area lies just north of the Sammamish River. The Sammamish River, also 
known as Sammamish Slough, was modified at least twice by the U. S. Army Corps of 
Engineers by straightening and deepening the channel to allow navigation between 
Lake Washington and Lake Sammamish.   Surficial geology for the project area was 
reviewed from several published sources.  The King County Soil Survey (SCS, 1973) 
and Geology and Ground-Water Resources of Northwestern King County (Liesch, et 
al.), indicate the near surface deposits in the project area are Vashon recessional 
outwash in origin.  The more recent publication, a map titled Composite Geologic Map 
of the Sno-King Area, Central Puget Lowland, Washington (Booth, et al.) indicates Vashon 
till mantles the central portion of the project area and is surrounded by recessional 
outwash.  Immediately to the south of the project area surficial deposits are mapped 
as younger alluvium with areas of wetland deposits (Booth, et al.).  

Alluvial deposits generally consist of fine to coarse sand with lenses of silt and gravel.  
Vashon recessional deposits generally consist of moderate to well sorted sand and 
gravel, grading to silt.  Vashon till generally consists of a dense, unsorted mixture of 
sand, silt, and clay containing gravel and occasional boulders.  

HWA in its Phase II ESA of the Beta Bothell Landing Property described the 
subsurface soils as typically consisting of “…three to eight feet of silty sand fill over 
alluvial soil consisting of interbedded silt and peat.  Interbedded alluvial sand and silt 
was encountered between 11 and 20 feet bgs”(HWA, 2007).  EPI in its investigation of 
the Ultra Custom Cleaning property described subsurface soils as “intermittent 
intervals of sand, silt and/or gravel mixtures to at least 44 feet bgs and noted a 
“laterally continuous silty layer at approximately 36 to 40 feet bgs” (EPA 2004). These 
descriptions are seemingly more consistent with alluvial-derived sediments than 
what would be typical of Vashon till, or even recessional deposits.  

Depth to first encountered groundwater becomes shallower closer to the river.  HWA 
noted depths to groundwater ranging between 4 and 8 feet bgs on the Beta Bothell 
Landing Property (HWA, 2007) and EPA noted depths to groundwater ranging 
between 8 and 11 ft bgs on the Ultra Custom Cleaning.  The groundwater flow 
direction on the Bothell Service Center property was reported to be toward the 
southeast (Farallon, 2008).  Across the project area, the groundwater flow direction is 
anticipated to be generally toward the south to southeast.  
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There are no surface water features within the project area.  Much of the  City storm 
drain system within the project area project area discharges to a channel, known as 
Horse Creek, that extends south along the property line between the Beta Bothell 
Landing and Riverside properties, beginning approximately 175 feet south of SR 522.  
Horse Creek discharges to the Sammamish River.  CDM understands that the Horse 
Creek itself, has been confined to a culvert under the project area and the relationship 
between the creek and stormwater system are not well understood. A figure showing 
the storm drain system across the project area is included in Appendix A. 

  



 

Section 3  
Field Investigation 
 
CDM’s field investigation was conducted between March 31 and April 7, 2009 and 
consisted of extending eighteen boreholes along the ROW to collect subsurface soil 
and groundwater samples for laboratory analysis. The work was conducted in 
accordance with the QAPP prepared for the project dated December 15, 2008 (CDM, 
2008c).  The following sections summarize the field activities.   

3.1 Subsurface Investigation Methods 
Prior to drilling, potential soil boring locations were marked in the field and the 
locations were assessed for possible conflicts with underground utilities.  The Utilities 
Underground Location Center (UULC) was notified prior to drilling. Due to the 
location of the boreholes in a busy ROW, all of the drilling work was conducted at 
night between the hours of 8:30 PM and 5:00 AM. Traffic Control Services was 
contracted to set up and monitor traffic control devices while work was being 
performed in the ROW. A City of Bothell Police Officer was also present to assist in 
with traffic control.  Setup and break-down of the traffic control devices was observed 
and approved by a City of Bothell Inspector. 

3.1.1 Soil Sampling 
A truck-mounted direct push technology (DPT) drill rig was utilized to explore 
subsurface conditions and collect soil samples. Environmental Services Network 
Northwest (ESN) of Lacey, Washington was the drilling contractor.  The DPT 
sampling method utilizes a hydraulically powered percussion direct-push machine 
that drives a tool string connected to sample barrel containing a clear acetate liner 
directly into the ground with minimal sample disturbance.  Drilling was first 
attempted on March 31, 2009. This first attempt was unsuccessful; it was discovered 
that the 8-inch thick layer of asphalt in the road was underlain by an additional 8-inch 
thick concrete slab.  Seattle Concrete Coring was then contracted to pre-drill 3-inch 
diameter cores through the asphalt and concrete during the period from April 1 to 7, 
2009.   

A CDM geologist observed the soil borings and logged soil conditions. The field 
investigation methods are detailed in Appendix B and summarized below. A total of 
eighteen DPT borings (denoted B1 through B18) were advanced at the locations 
shown on Figure 2; however, B9 was aborted after two attempts.   The presence of pea 
gravel at one location and controlled density fill (CDF) at another indicated a 
probable conflict with a subsurface utility.   The maximum depth of exploration was 
19 feet bgs. 

 Soil samples were collected continuously from the DPT borings using a 4-foot long, 
1.5-inch inside diameter, Macro-Core sampler (manufactured by Geoprobe®) attached 
to the end of drive rods.  The sampler contains a clear acetate liner to contain the soil 
samples.  The liners are cut open to expose the soil cores.  Each soil unit was logged 
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according to the Unified Soil Classification System (USCS) as described on Figure C1 
in Appendix C.  Boring logs are also provided in Appendix C.  Soil in the sample 
cores was visually examined for indications of contamination (staining, noticeable 
odor, and volatile organic compound [VOC] field screening).  Selected soil samples 
were field-screened for VOCs using an organic vapor meter equipped with a 
photoionization detector (OVM-PID). 

All of the DPT borings were abandoned after completion by backfilling the borehole 
with bentonite granules followed by asphalt cold-patch. In areas where concrete was 
located below the asphalt, bentonite chips were backfilled in the borehole to 
approximately 2 feet bgs, followed by approximately 10 to 12 inches of concrete, and 
then asphalt to the ground surface.   

Soil samples to be submitted for analytical testing were selected based on field 
screening and depth to groundwater. Samples exhibiting evidence of contamination 
were selected for analysis; otherwise one soil sample was collected from each 
borehole near the groundwater interface. Soil samples were collected in laboratory 
supplied pre-cleaned 4-ounce jars for non-volatile analyses and dry weight 
determination, and pre-weighed 40-milliliter (mL) volatile organic analysis (VOA) 
vials pursuant to EPA Method 5035A for volatile analyses.  The EPA 5035 sampling 
method entailed collecting 5-gram core samples using disposable core samplers, 
which were then dispensed immediately into the VOA vials.   

Sample bottles were labeled with an identification number, date and time of 
collection, and project number.  Soil samples were packed in a chilled cooler and 
transported under chain-of-custody to CDM’s Bellevue office for temporary storage.  
Samples were transported to the laboratory the following morning by a lab courier. 

3.1.2 Groundwater Sampling  
Groundwater samples were collected from each of the seventeen successful DPT 
borings.  Groundwater samples were collected through the drill rods after pulling 
back the rods and exposing a telescoping stainless steel screen. The stainless steel well 
screen was decontaminated between each boring using a three-stage alconox wash 
and clean water rinse method. A peristaltic pump with dedicated tubing was used to 
withdraw the groundwater sample.  When possible, approximately a half gallon of 
groundwater was purged from each boring before the groundwater sample was 
collected.  Groundwater samples were collected directly into laboratory supplied 
glass bottles containing preservatives as appropriate per the analytical methods. 
Groundwater samples that were analyzed for HVOCs were collected into a 40 
milliliter (mL) glass VOA vials containing hydrochloric acid preservative.  Selected 
groundwater samples to be analyzed for petroleum hydrocarbons were collected into 
500 mL amber glass bottles containing hydrochloric acid preservative. 

Sample bottles were labeled with an identification number, date, and time of 
collection, and project number.  Groundwater samples were packed in a chilled cooler 
and transported under chain-of-custody to CDM’s Bellevue office for temporary 
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storage.  Samples were then transported on the following business day to the 
laboratory by a lab courier.  

3.2 Analytical Testing Methods 
Soil and groundwater samples collected during the investigation were submitted for 
analytical testing to OnSite Environmental Inc. (OnSite) in Redmond, Washington.  
The samples were analyzed by one or more of the following methods:  

� Total petroleum hydrocarbon screening by Northwest Method NWTPH-HCID.  

� Gasoline-range total petroleum hydrocarbons (TPH-G) by Northwest Method 
NWTPH-Gx. 

� Diesel and oil-range total petroleum hydrocarbons (TPH-D, TPH-O) by Northwest 
Method NWTPH-Dx. 

� Benzene, toluene, ethylbenzene, and total xylenes (BTEX) by EPA Method 8021. 

� Halogenated volatile organic compounds (HVOCs) by EPA Method 8260B. 

Table 1 summarizes the specific soil and groundwater analyses conducted at each 
boring location, including the soil sample depths.  Method detection limits and 
practical quantitation limits for each of the analytes are listed in Table 2 (soil) and 
Table 3 (water).  

 

 



 

Section 4  
Findings 
 
4.1 Field Observations 
The subsurface geology was found to be very complex and subject to interpretation. 
The area of SR 522 appears to be underlain by approximately 4 to 8 feet of silty sand 
and gravel material characterized as fill overlying alluvial soil consisting of inter-
bedded silt and sand. Alluvial soils extended to the maximum explored depth of 19 
feet below ground surface (bgs). An approximately 2 foot thick layer of marsh 
deposits consisting of silt and black organic material overlying alluvial sediments 
occurred at approximately 4 to 6 feet bgs in the borings B2, B3, B15, and B18. There 
was no recovery at B14, located between B3 and B15.  The marsh deposit appears to 
extend along SR 522 from the SR 527 intersection east, ending just before 101st Avenue 
NE. Extending farther north on SR 527, subsurface deposits appear to be the 
recessional outwash materials identified in published documents.   

Shallow groundwater was observed during drilling at depths of approximately 6 to 15 
ft bgs. 

Hydrocarbon-like odors were observed in B2 at approximately 6 ft bgs, in B3 at 
approximately 3 to 6 ft bgs, and in B18 at approximately 12 ft bgs.  Otherwise no 
apparent contamination was noted.    

4.2 Analytical Results 
 Laboratory reports are presented in Appendix D.  Detected compounds are 
summarized in Tables 4 and 5.  For purposes of this discussion, the analytical results 
are compared to MTCA Method A soil and groundwater cleanup levels.  Method B 
cleanup levels were used for comparison when Method A cleanup levels were not 
available.  These levels are also presented in Tables 4 and 5.   

4.2.1 Quality Assurance Review 
A quality assurance (QA) review was conducted on the analytical data.  A QA report 
is included in Appendix D.  All data were considered acceptable for use.    None of 
the data were flagged with qualifiers with the exception of the duplicate soil sample 
from B2.  Methylene chloride was detected in this sample a concentration that was 
slightly above the detection limit.   Methylene chloride is a common laboratory 
solvent that may have been introduced during sample preparation.  The sample result 
is flagged with an “H” qualifier to denote this probable bias in sample results. 

A duplicate sample was collected for the 7 ft soil sample collected at B2 and the 
groundwater sample collected at B2. The B2 duplicate soil samples were analyzed for 
TPH-G, TPH-D, TPH-O, BTEX, and HVOCs.  The duplicate groundwater sample from 
B2 was analyzed for the same compounds.  Another duplicate groundwater sample 
was collected from B13 and was analyzed for HVOCs only. The relative percent 
differences for the compounds detected in the B2 duplicate soil samples and the B13 
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duplicate groundwater samples were within ranges indicating good homogeneity.  
However, the duplicate groundwater sample for B2 had greater than 20% relative 
percent difference (RPD) for TPH-G, TCE, and PCE, indicating some sample 
heterogeneity.  

4.2.2 Soil  
 Halogenated VOCs:  One soil sample from each borehole was analyzed for PCE, except 
for B9 and B14.  As noted previously, the attempt at B9 was aborted.  At B14 there was 
no soil sample recovery at any depth. PCE was detected in seven of the sixteen soil 
samples, specifically those collected at: B7, B8, B10, B11, B12, B15, and B16 (Figure 3). 
Detected concentrations ranged from 0.0011 to 0.027 mg/kg, all below the MTCA 
Method A cleanup level of 0.030 mg/kg. Two of the degradation products of PCE, 
TCE and cis-1,2-dichloroethene (c-DCE) were detected.  TCE was detected in B5 at a 
concentration of 0.0086 mg/kg, and c-DCE was detected in B5, B6, and B12 at 
concentrations between 0.0013 and 0.034 mg/kg, below their respective Method A/B 
cleanup levels.   

Petroleum Hydrocarbons: Hydrocarbons were screened for in soil samples collected at 
five borehole locations. Hydrocarbons were only detected in the 9 ft sample collected 
at B3 (Figure 3). TPH-G was detected at a concentration of 720 mg/kg. This 
concentration exceeds the MTCA Method A cleanup level of 30 mg/kg. TPH-O was 
detected at a concentration of 2,400 mg/kg, which exceeds the MTCA Method A 
cleanup level of 2,000 mg/kg. BTEX were all detected in this sample. Benzene, 
ethylbenzene, and total xylene concentrations of 6.0, 12, and 11.51, respectively all 
exceeded their Method A cleanup levels of 0.03, 6.0, and 9.0 mg/kg, respectively.  

4.2.3 Groundwater 
HVOCs:  PCE was detected in all groundwater samples except B4, B5, B7, and B17.  
These sample locations were the most easterly and westerly ends of the project area, 
except B7 which is approximately 150 feet west of the SR 522/SR 527 intersection.  In 
many instances, one or more of PCEs’ degradation products (TCE, c-DCE, trans 1,2-
dichlorothene [t-DCE], and vinyl chloride [VC]) were detected in conjunction with the 
PCE (Figure 4). PCE concentrations ranged from 0.21 �g/L to 57 �g/L.  The Method 
A cleanup level of 5 μg/L for PCE was exceeded in eight samples, specifically: B1, B2, 
B3, B10, B11, B12, B14, and B18. TCE was detected at B1, B2, B6, B14, and B15 with 
concentrations ranging from 0.54 to 11 �g/L. TCE concentrations exceeded the MTCA 
Method A cleanup level of 5 μg/L at B2, B6, and B18.  c-DCE was detected at B1, B2, 
B6, B14, and B15 at concentrations ranging from 0.33 to 76 �g/L. B6 was the only 
location that had a detection of t-DCE  (0.66 μg/L). Vinyl chloride was detected at B6 
and B18, at concentrations of 0.89 and 2.7 �g/L, respectively. The MTCA Method A 
cleanup level for vinyl chloride was exceeded at both B6 and B18 as the cleanup level 
is 0.2 �g/L. 

Other HVOCs detected included 1,2-dichloroethane, chloroform and chlorobenzene.  
1,2-dichloroethane was detected only at B6 at a concentration of 6.5 μg/L, which 
exceeds the Method B carcinogenic-based cleanup level of 0.48 μg/L .  Chloroform, 
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possibly a transient byproduct of chlorinated drinking water, was detected at B8, B10, 
B11, B12, and B14 at concentrations ranging from 0.22 to 1.6 �g/L, all below the 
Method B cleanup level of 7.2 μg/L. Chlorobenzene was detected at B2 and B18 at 
concentrations of 0.22 and 0.55 �g/L, respectively, below the Method B cleanup level 
of 160 μg/L.  

Petroleum Hydrocarbons: Hydrocarbons were detected in three groundwater samples  
collected near the intersection of SR 522 and SR 527: B2, B3, and B18 (Figure 5). TPH-G 
was detected in groundwater sampled from B2 and B3, but at concentrations below 
the MTCA Method A cleanup level of 800 �g/L. One or more of the BTEX compounds 
were detected at B2, B3, and B18.  Concentrations of benzene exceeded the MTCA 
Method A cleanup level of 5.0 �g/L at B3 and B18 with concentrations of 5.7 and 13, 
respectively. 



 

Section 5  
Conclusions 
 
The common dry cleaning solvent PCE and its degradation products were detected in 
soil and groundwater throughout the project area, indicating multiple sources of PCE 
releases.  Based on the configuration of PCE concentrations with respect to the 
historical locations of dry cleaners and data collected by others on various private 
properties, CDM offers the following conclusions: 

� PCE that apparently originates at the Ultra Custom Dry Cleaning property is 
migrating south along utility corridors in SR 527.  Since PCE concentrations are higher 
south of the intersection with NE 183rd Street than the furthest north boring, and based 
on prior studies by others, it appears that the majority of the PCE is originating from 
the former Raincheck Cleaners facility. 

� PCE concentrations in groundwater at the eastern end of the project area, near the 
intersection with 101st Avenue NE are lower (by two orders of magnitude) than PCE 
concentrations observed at the Riverside acquisition property to the south.  Given this 
information, the former Bothell Cleaners does not appear to be a source of the PCE 
underlying SR 522.  Rather, there appears to be another, as yet unidentified source of 
PCE within the acquisition property. 

� PCE concentrations downgradient of the former Simon & Sons dry cleaner are low, 
particularly given the high dissolved PCE concentrations and presence of DNAPL 
historically observed on that property.  One or several factors may be contributing to 
these low concentrations:  1) prior interim remedial actions may have served to 
substantially diminished PCE concentrations, 2) natural attenuation may be effectively 
reducing contaminant concentrations, and/or 3) the nature and extent of 
contamination has not been fully defined. 

Hydrocarbon contamination was confirmed in groundwater at the SR 522/Main 
Street intersection.  The former Mobile station at the northeast corner of SR 522/SR 
527 appears to be the source, but only a moderately high concentration of benzene 
was detected.  Hydrocarbon contamination was also confirmed in soil and 
groundwater in SR 522 at the intersection of SR 527. The current data is not sufficient 
to ascertain whether the source is the former Signal station to the south or the former 
Associated station to the north across the street – and possibly both sites are sources.  
However, we surmise that the Signal gas station occupied area that is now roadway 
prior to the current configuration.  This, and based on the presence of the 
concentrations of the less mobile oil-range hydrocarbons observed in soil, the most 
likely source of the hydrocarbons appears to be the former Signal gas station.   
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Table 1
Laboratory Analyses by Boring Location
King County/City of Bothell Crossroads Redevelopment Project
Bothell, Washington

Analytical Method
EPA Test Methods Northwest Test Methods

Sample
Sample Depth 8021 8260B NWTPH-HCID NWTPH-Gx NWTPH-Dx

Location (ft bgs) BTEX HVOCs Gas Range Diesel Range Oil Range Gasoline Diesel Lube Oil
Soil

B1 6 �

B2 7 � � � �

dup of B2 7 � � � �

B3 9 � � � � � � � �

B4 6 �

B5 8 �

B6 8 � � � �

B7 9 � � � �

B8 7 �

B10 6 �

B11 6 �

B12 5 �

B13 6 � � � �

B15 10 �

B16B16 1313 �

B17 11 �

B18 7 �

Water
� � � �B1-W N/A

� � � � � �B2-W
dup of B2-W

N/A

N/A � � � � � �

B3-W N/A � � � � � �

B4-W N/A �

B5-W N/A �

B6-W N/A � � � �

B7-W N/A � � � �

B8-W N/A �

B10-W N/A �

B11-W N/A �

B12-W N/A � � � �

B13-W N/A � � � �

B14-W N/A �

B15-W N/A �

B16-W N/A �

B17-W N/A �

Notes:
ft bgs - feet below ground surface.
BTEX - benzene, toluene, ethylbenzene, and xylenes.
HVOCs - halogenated volatile organic compounds.
HCID - hydrocarbon identification.



Table 2
Soil Analytes and Reporting Limits 
King County/City of Bothell Crossroads Redevelopment Project
Bothell, Washington

Method Practical
Detection Quantitation

Analyte Method Limit Limit

Total Petroleum Hydrocarbons
  Hydrocarbon Screening NWTPH-HCID N/A N/A
  Gasoline (mg/kg) NWTPH-Gx 0.609 5.0
  Diesel (mg/kg) NWTPH-Dx 8.78 25
  Lube Oil (mg/kg) NWTPH-Dx 14.6 50

BTEX (mg/kg) 8021B -- --
  Benzene 0.00476 0.010
  Toluene 0.00504 0.050
   Ethylbenzene 0.00225 0.050
   m,p-Xylene 0.00666 0.050
   o-Xylene 0.00316 0.050

Halogenated VOCs (μg/kg) 8260B -- --
  Dichlorodifluoromethane 0.732 1.0
  Chloromethane 0.453 1.0
Vinyl Chloride 0 588 1 0Vinyl Chloride 0.588 1.0

  Bromomethane 0.468 1.0
  Chloroethane 0.583 1.0
  Trichlorofluoromethane 0.542 1.0
  1,1-Dichloroethene 0.445 1.0
  Iodomethane 0.352 5.0
  Methylene Chloride 1.290 5.0
  (trans) 1,2-Dichloroethene 0.488 1.0
  1,1-Dichloroethane 0.386 1.0
  2,2-Dichloropropane 0.681 1.0
  (cis) 1,2-Dichloroethene 0.279 1.0
  Bromochloromethane 0.330 1.0
  Chloroform 0.229 1.0
  1,1,1-Trichloroethane 0.765 1.0
  Carbon Tetrachloride 0.477 1.0
  1,1-Dichloropropene 0.516 1.0
  1,2-Dichloroethane 0.395 1.0
  Trichloroethene 0.355 1.0
  1,2-Dichloropropane 0.434 1.0
  Dibromomethane 0.361 1.0
  Bromodichloromethane 0.392 1.0
  2-Chloroethyl Vinyl Ether 0.739 5.0
  (cis) 1,3-Dichloropropene 0.260 1.0
  (trans) 1,3-Dichloropropene 0.249 1.0
  1,1,2-Trichloroethane 0.508 1.0
  Tetrachloroethene 0.330 1.0
  1,3-Dichloropropane 0.840 1.0
  Dibromochloromethane 0.346 1.0
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Table 2
Soil Analytes and Reporting Limits 
King County/City of Bothell Crossroads Redevelopment Project
Bothell, Washington

Method Practical
Detection Quantitation

Analyte Method Limit Limit

  1,2-Dibromoethane 0.582 1.0
  Chlorobenzene 0.281 1.0
  1,1,1,2-Tetrachloroethane 0.503 1.0
  Bromoform 0.349 1.0
  Bromobenzene 0.292 1.0
  1,1,2,2-Tetrachloroethane 0.300 1.0
  1,2,3-Trichloropropane 0.533 1.0
  2-Chlorotoluene 0.558 1.0
  4-Chlorotoluene 0.582 1.0
  1,2-Dichlorobenzene 0.229 1.0
  1,3-Dichlorobenzene 0.317 1.0
  1,4-Dichlorobenzene 0.342 1.0
  1,2-Dibromo-3-chloropropane 0.608 5.0
  1,2,4-Trichlorobenzene 0.378 1.0
  Hexachlorobutadiene 0.360 5.0
  1,2,3-Trichlorobenzene 0.372 1.0

Notes:
BTEX - benzene, toluene, ethylbenzene, xylenes.
HCID - hydrocarbon identification.
N/A - not applicable
TPH - total petroleum hydrocarbons.
VOCs - volatile organic compounds.
mg/kg - milligrams per kilogram.
μg/kg - micrograms per kilogram.
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Table 3
Groundwater Analytes and Reporting Limits 
King County/City of Bothell Crossroads Redevelopment Project
Bothell, Washington

Method Practical
Detection Quantitation

Analyte Method Limit Limit

Total Petroleum Hydrocarbons
  Hydrocarbon Screening NWTPH-HCID N/A N/A
  Gasoline (μg/L) NWTPH-Gx 19.4 100

BTEX (μg/L) 8021B -- --
  Benzene 0.0865 1.0
  Toluene 0.227 1.0
  Ethylbenzene 0.0915 1.0
  m,p-Xylene 0.298 1.0
  o-Xylene 0.128 1.0

Halogenated VOCs (μg/L) 8260B -- --
  Dichlorodifluoromethane 0.1080 0.2
  Chloromethane 0.1740 1.0
  Vinyl Chloride 0.1830 0.2
  Bromomethane 0.1350 1.0
Chloroethane 0 1950 1 0Chloroethane 0.1950 1.0

  Trichlorofluoromethane 0.1540 0.2
  1,1-Dichloroethene 0.1510 0.2
  Iodomethane 0.2440 1.0
  Methylene Chloride 0.2190 1.0
  (trans) 1,2-Dichloroethene 0.1540 0.2
  1,1-Dichloroethane 0.0770 0.2
  2,2-Dichloropropane 0.0771 0.2
  (cis) 1,2-Dichloroethene 0.0662 0.2
  Bromochloromethane 0.0848 0.2
  Chloroform 0.1500 0.2
  1,1,1-Trichloroethane 0.1020 0.2
  Carbon Tetrachloride 0.0730 0.2
  1,1-Dichloropropene 0.1720 0.2
  1,2-Dichloroethane 0.1160 0.2
  Trichloroethene 0.1440 0.2
  1,2-Dichloropropane 0.1250 0.2
  Dibromomethane 0.0777 0.2
  Bromodichloromethane 0.0663 0.2
  2-Chloroethyl Vinyl Ether 0.1670 1.0
  (cis) 1,3-Dichloropropene 0.0888 0.2
  (trans) 1,3-Dichloropropene 0.1180 0.2
  1,1,2-Trichloroethane 0.0767 0.2
  Tetrachloroethene 0.1500 0.2
  1,3-Dichloropropane 0.1360 0.2
  Dibromochloromethane 0.1620 0.2
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Table 3
Groundwater Analytes and Reporting Limits 
King County/City of Bothell Crossroads Redevelopment Project
Bothell, Washington

Method Practical
Detection Quantitation

Analyte Method Limit Limit

  1,2-Dibromoethane 0.1060 0.2
  Chlorobenzene 0.1540 0.2
  1,1,1,2-Tetrachloroethane 0.1110 0.2
  Bromoform 0.2010 1.0
  Bromobenzene 0.0735 0.2
  1,1,2,2-Tetrachloroethane 0.0779 0.2
  1,2,3-Trichloropropane 0.1640 0.2
  2-Chlorotoluene 0.1850 0.2
  4-Chlorotoluene 0.1230 0.2
  1,2-Dichlorobenzene 0.0891 0.2
  1,3-Dichlorobenzene 0.1140 0.2
  1,4-Dichlorobenzene 0.1080 0.2
  1,2-Dibromo-3-chloropropane 0.5250 1.0
  1,2,4-Trichlorobenzene 0.0681 0.2
  Hexachlorobutadiene 0.1320 0.2
  1,2,3-Trichlorobenzene 0.0815 0.2

Notes:
BTEX - benzene, toluene, ethylbenzene, xylenes.
HCID - hydrocarbon identification.
N/A - not applicable
TPH - total petroleum hydrocarbons.
VOCs - volatile organic compounds.
mg/L - milligrams per liter.
μg/L - micrograms per liter.
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Appendix A 
Excerpts from Prior Environmental Data for the Project 
Area 
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Appendix B 
Field Exploration and Sampling Procedures 
Drilling 
ESN Northwest of Lacey, Washington extended seventeen test holes on April 1 to 7, 2009 
for the City of Bothell Crossroads Redevelopment Project.  An eighteenth test hole was 
attempted twice at one location, but the possibility of hitting an underground utility line 
was considered too great to continue at either location.   The test holes were extended to 
depths of 12 to 19 feet below ground surface (bgs). A Camp Dresser &McKee (CDM) 
geologist observed the drilling and monitoring well installation.  The borings were 
advanced using a truck- mounted drive-point technology (DPT) rig.   

Soil Sampling 
Soil was sampled by driving a 4-foot long, 1.5-inch inside diameter, 2.5-inch outside 
diameter Macro-Core sampler (manufactured by Geoprobe®) attached to the end of 
the drive rods.  The sampler contains a clear plastic liner to contain the soil sample.  
The liners are cut open to expose the soil cores.  Driving was terminated when the full 
4 feet drive was completed.  Each sampled interval was logged according to the 
Unified Soil Classification System. 

The following procedures were used to collect subsurface soil samples during drilling: 

1. Driller retrieved sampler with plastic liner from the borehole. 

2. The plastic liner was opened and sample recovery was measured.   

3. Soil samples to be analyzed for non-volatile analyses and for dry weight determination 
were collected in laboratory supplied pre-cleaned 4-ounce wide mouth glass jars. 
Volatile organic compounds (VOCs) and NWTPH-Gx analyses were collected using 
approximately 5-gram core samples, and dispensed immediately into pre-weighed 40 
mL VOA vials.  The samples were collected and the containers were sealed in 
accordance with EPA Method 5035A. Sample containers were labeled, secured with a 
chain-of-custody seal and placed in a chilled cooler.   

4. A representative sample was placed in a resealable plastic bag to measure headspace 
using an organic vapor meter equipped with a photoionization detector (OVM-PID). 

5. The contents of the sampler were described on the field log. 

6. The sampling device was decontaminated by the procedures described later in this 
appendix.  

Field Screening 
An OVM-PID was used to screen samples from the soil borings as follows:  soil samples 
were placed in a plastic resealable bag and disaggregated; after approximately 1 minute, 
the OVM-PID probe was inserted through the bag in the space (headspace) above the soil 
and the maximum reading on the instrument was recorded.  This screening technique is 
not a compound-specific analysis and is affected by climate (e.g., temperature and 
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humidity), soil type and condition, and instrument calibration and operation.  The intent 
of this analysis is to qualitatively compare samples and assist in selecting samples for 
chemical analysis. 

DPT Boring Water Sampling 
Groundwater samples were by extending the drill string into the saturated zone.  
Groundwater samples were collected through the rods after pulling back the rods and 
exposing a telescoping stainless steel screen. A peristaltic pump with dedicated tubing 
was used to withdraw the groundwater.  New tubing was used to purge and sample each 
DPT boring.  Approximately a half gallon of groundwater was purged from each boring 
before a groundwater sample was collected.  After water samples were collected, the tool 
string was extracted and the borings were filled with bentonite and patched with asphalt.  
In areas where a concrete slab was below asphalt, bentonite chips were filled in the boring 
to approximately 2-ft bgs, concrete was filled in the boring to approximately 1-ft bgs, and 
asphalt was filled in the remaining portion of the boring to the ground surface. 

Decontamination Procedures  
The following decontamination procedures were used to decontaminate drill rods, soil 
sampling equipment, and the stainless steel temporary well sampling equipment: 

1. Rinse and scrub in potable water. 

2. Wash and scrub with nonphosphate-based detergent and potable water. 

3. Rinse in potable water. 

4. Rinse with deionized water. 

5. Store on clean plastic between sample collection. 

Sample Handling and Shipping 
Soil samples were collected during the night and were not exposed to sunlight. Samples 
were checked for label completeness and cap tightness.  Each sealed sample container was 
placed in packing material upright in a cooler and chilled with ice.  The samples were 
stored and transported under chain-of-custody procedures.  Copies of the completed 
chain-of-custody forms are presented with the laboratory reports in Appendix D.   

Materials Generated During Fieldwork 
Soil cuttings and decontamination/ purge water generated during fieldwork were placed 
in dedicated 16-gallon drums, labeled to identify the contents, and temporarily stored 
onsite pending appropriate disposal. 

Other waste generated during assessment activities (rubber gloves, used tubing, empty 
bags, etc.) were placed in plastic garbage bags and sealed shut.  The garbage bags were 
placed in commercial waste collection containers. 
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Documentation 
The CDM representative reported daily activities on a Field Investigation Daily Report 
form.  Personnel on site, visitors, weather, and general activities planned and performed, 
and any problems were included on the Daily Report.  Documentation of drilling and soil 
and groundwater sampling was made on a Field Log of Exploration.  The log was 
completed in the field by the CDM representative.  Field documentation included a 
comprehensive discussion of field observations, including visual observations, field 
parameter measurements, QA observations, and problems encountered.  Field notes are 
maintained within the project files in CDM’s Bellevue office.  
 

 
 



 

 
 

Appendix C 
Boring Logs 

 
  
 
 
 

�  

Q:\11000-19999\19897-King County\68445-Bothell ROW\Final Draft Bothell Phase II ESA\Draft FINAL Bothell Phase II ESA Report.docx



Parting:
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(1/6 to 1 1/4 cm)
1/2 to 12 in.
(1 1/4 to 30 1/2 cm)

Stratum:

Layer:

Near horizontal:

Low angle:

High angle:

Near Vertical:

less than 1/16 in.
(1/6 cm)

Consistency

Medium Dense

Loose

Very Loose

Density

> 12 in. (30 1/2 cm)

Very Soft

MOISTURE DESCRIPTION

Gravel with
over 12% fines

Clean sands with
little or no fines

Seam:

Poorly graded gravels, gravel-sand mixtures

Liquid limit greater than 50

Interbedded:

Disturbed bag or jar sample

WELL
COMPLETIONS

Homogeneous

1.  Sample descriptions in this report are based on visual field and laboratory observations, which
include density/consistency, moisture condition, grain size, and plasticity estimates, and should not be
construed to imply field or laboratory testing unless presented herein.  Visual-manual classification
methods in accordance with ASTM D 2488 were used as an identification guide.  Where laboratory data
are available, soil classifications are in general accordance with ASTM D 2487.

2.  Dual symbols are used to indicate gravel and sand units with 5 to 12
percent fines.

3.  WOR = weight of rod.

Std. Penetration Test (2.0" OD)

Erratic, discontinuous
deposit of limited
extent

CONTACT BETWEEN UNITS
OL
MH
CH

King County
Bothell Crossroads Redevelopment Project

Bothell, Washington

Same color and appearance throughout

4 to 10

Very Dense

250  -  500

500  -  1000

1000  -  2000

2000  -  4000
>4000

Core Run

0 to 4

85  -  100

California Sampler (3.0" OD)

Undisturbed Tube Sample

Approx. Undrained
Shear Str. (psf)

Scattered:

N (blows/ft)

Soil type change within
geologic unit

RELATIVE DENSITY OR CONSISTENCY VS. SPT N-VALUE

Inorganic clays of low to medium plasticity, gravelly
clays, sandy clays, silty clays, lean clays

Inorganic silts, micaceous or diatomaceous fine sandy or
silty soils, elastic silts

< 1 per ft. (30 1/2 cm)

<250

Project No:  19897.68445       Figure:  C1

GP

N (blows/ft)

GC

Numerous:

Hard

0 to 2

2 to 4

HIGHLY ORGANIC SOILS

GM

0 to 10 deg.

> 1 per ft. (30 1/2 cm)

Grab Sample

Non-standard Penetration Test
(with split spoon sampler)

Type U Ring Sampler (3.25" OD)

Sands with
over 12% fines

10 to 45 deg.

45 to 80 deg.

80 to 90 deg.

G
en

er
al
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ss
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 S
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ng Lenticular deposit

Inorganic clays of high plasticity, fat clays

ML

More than half
coarse fraction
is larger than

No. 4 sieve size

More than half
coarse fraction
is smaller than

No. 4 sieve size

GRAVELS

Well graded sands, gravelly sands

TYPICAL NAMES

Poorly graded sands, gravelly sands

Fractured

FINE GRAINED

Lens:

Varved:

Laminated:

DESCRIPTORS FOR SOIL STRATA AND STRUCTURE (ENGLISH/METRIC)

Alternating layers

Breaks easily along definite fractured planes

Alternating seams

Polished, glossy, fractured planesSlickensided
Blocky, Diced

Sheared
Breaks easily into small angular lumps
Disturbed texture, mix of strengths

Organic clays of medium to high plasticity, organic silts

STRUCTURE DESCRIPTION (cont.)

Silty sand, sand-silt mixtures

Clayey sands, sand-clay mixtures

Organic clays and organic silty clays of low plasticity

Pocket:

65  -  85

Clayey gravels, gravel-sand-clay mixtures

OH

PT

GW

Alternating seams
of silt and clay

Notes:

COARSE GRAINED

Bentonite/Grout Seal

Atterberg Limits
Fines Content
Grain Size Distribution
Moisture Content
Moisture Content/Dry Density
Compaction Test (Proctor)
Specific Gravity
California Bearing Ratio
Resilient Modulus
Permeability
Triaxial Permeability
Consolidation
Analytical Chemical Analysis
Corrosion
Vane Shear
Direct Shear
Unconfined Compression
Triaxial Compression
Unconsolidated, Undrained
Consolidated, Undrained
Consolidated, Drained

AL  -
FC  -

GSD  -
MC  -
MD  -

Comp  -
SG  -

CBR  -
RM  -

Perm  -
TXP  -

Cons  -
Chem  -

Corr  -
VS  -
DS  -
UC  -
TX  -
UU  -
CU  -
CD  -

PHYSICAL PROPERTY TEST

Well Casing

Slotted Well Casing

�

Impermeable Backfill
or Bentonite/Grouted

Groundwater Level

Concrete Seal

Sand Backfill

Soft

35  -  65
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0  -  15

Approx. Relative
Density (%)

Very Stiff

Medium Stiff

Stiff

Change in geologic unit

Peat and other highly organic soils

Damp but no visible
free water

Silty gravels, gravel-sand-silt mixtures

SANDS

15  -  35

SILTS AND CLAYS

Visible free water, saturatedWet  -

Moist  -

Dry  -

4 to 8

8 to 15

15 to 30

SAMPLE TYPE SYMBOLS
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Well graded gravels, gravel-sand mixtures
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S

SOIL CLASSIFICATION LEGEND
MAJOR DIVISIONS

Obscure or gradational change

SILTS AND CLAYS

10 to 30

Clean gravels with
little or no fines

Liquid limit less than 50

SP
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30 to 50

Over 50

Dense

over 30

Free of moisture, dusty

Inorganic silts and very fine sands, rock flour, silty or
clayey fine sands, or clayey silts with slight plasticity

SW
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