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1.0 INTRODUCTION 

This document presents the remedial investigation (RI) for the North Lot Property (Property) in 

Seattle, Washington.  North Lot Development (NLD), as prospective purchaser of the Property, has 

conducted various investigations to document and characterize soil and groundwater conditions at the 

Property.  This RI documents and evaluates the nature and extent of contamination at the Property. 

Investigation of the Property began with the Phase I environmental site assessment (ESA) 

conducted in 2007 (Landau Associates 2007), and continued with the soil and groundwater quality 

sampling and analysis conducted in 2008 and 2009. 

 

1.1 PROPERTY DESCRIPTION AND BACKGROUND 

The Property is known as the “North Lot Development” (King County parcel number 

7666204878) and is located in Seattle, Washington’s south end Central Business District adjacent to 

Qwest Field, as shown on Figure 1.  The Property is comprised of 3.85 acres currently owned by King 

County, and is located southeast of the intersection of South King Street and Occidental Avenue South in 

Seattle, Washington (Figure 2).  The Property consists of a paved parking lot, which is used for commuter 

parking and parking for events at Qwest Field.  Based on a Phase I ESA completed by Landau Associates 

(dated March 28, 2007), the Property was originally undeveloped tideflats of Elliott Bay.  The Property 

was filled in the late 1890s and early 1900s and was operated as a rail yard from the late 1800s until the 

late 1960s.  Prior to filling, the area was initially developed with streets, buildings, and railroad tracks 

elevated and supported by pilings.  Several sets of railroad tracks were formerly present on the Property.  

Structures associated with the rail yard included engine maintenance buildings, paint shops, track 

switching areas, and materials storage areas.  In addition, two gasoline stations were formerly located in 

the northwestern portion of the Property at different times between the late 1930s and approximately 

1966.  King County purchased the Property in the 1970s to facilitate construction of the Kingdome 

stadium to the south of the Property, which was later demolished and replaced with the current Qwest 

Field development.  The Property has been used as a parking lot since the 1970s (Landau Associates 

2007).  The Property is served by various utilities including a stormwater drainage system that consists of 

a series of four storm drain lines running north to south across the Property.  A fifth storm drain line runs 

approximately northwest to southeast in the eastern half of the Property.  The King County main storm 

drain runs along King Street to the north of the Property and the King County combined sewer main runs 

along Occidental Avenue to the west of the Property.  Relevant historical Property features are illustrated 

on Figure 3.  Existing Property features including the stormwater drainage system and other below-grade 

utilities on and adjacent to the Property are shown on Figure 4. 
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The Property will be developed by NLD as part of an Inter-Modal regional transit hub at King 

Street Station and will encompass two full city blocks with approximately 1.5 million gross square feet of 

buildable area.  The planned development will include two podiums (east and west blocks) that contain 

residential/North Lot replacement parking, building lobbies, and retail uses.  Above the podium on the 

east block will be a single office tower, and the west block will include more than 400 units of new 

housing stock (including 100 affordable units). 

 

1.2 REGULATORY FRAMEWORK 

Property cleanup, including this RI and the Feasibility Study (FS), which will be submitted as a 

separate document, is being accomplished under the Washington State Model Toxics Control Act 

(MTCA).  The Property is currently owned by King County.  NLD, as the prospective purchaser of the 

Property, has been in communication with Ecology since April 2008 regarding a suitable regulatory 

mechanism to facilitate the RI/FS and Cleanup Action Plan (CAP) review and concurrence by Ecology.  

NLD submitted a proposal for a Prospective Purchaser Agreement/Consent Decree to Ecology in May 

2008.  Proposal approval has been delayed due to limited Ecology and Attorney General staff resources.  

Ecology subsequently proposed temporary use of Voluntary Cleanup Program (VCP) staff for completion 

of the RI/FS work because VCP staff could be assigned immediately. 

The NLD team submitted an initial VCP application and met with Mr. Bob Warren and Mr. Russ 

Olsen of Ecology in September 2008.  During the meeting, the VCP process was discussed in the context 

of the NLD team’s development schedule and obligations to the current owner (King County).  NLD 

subsequently submitted a revised VCP application with a specific request for Ecology to review the 

Remedial Investigation Work Plan, which included proposed additional investigation of soil and 

groundwater at the Property to identify the source(s), nature, and extent of the contamination and 

potential exposure pathways, and to collect sufficient data to establish cleanup standards and select a 

cleanup action.  The cover letter with the revised application requested a letter from Ecology stating that 

the proposed remedial action (i.e., pre-cleanup investigation activities) is likely to be sufficient to meet 

the specific substantive requirements of MTCA, chapter 70.105D RCW and its implementing regulations, 

chapter 173-340 WAC, for characterizing and addressing the release(s) at the Property.  Ecology 

subsequently provided comments regarding the RI Work Plan via e-mail (Adams 2008).  The Ecology 

comments were addressed in the Ecology Review Draft Report: Remedial Investigation/Feasibility Study, 

North Lot Development, Seattle, Washington dated February 24, 2009, which was submitted to Ecology 

for review. 
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Ecology provided an Opinion Letter dated April 21, 2009 that included its comments regarding 

the draft RI/FS report.  The NLD team met with Ecology on May 28, 2009 to discuss the comments in the 

Opinion Letter, and a plan to move forward and complete the RI/FS for the Property.  Specific responses 

to the Ecology comments were provided in a letter dated June 12, 2009 (Landau Associates 2009a), which 

also included a summary of the topics discussed during the May 28 meeting and actions agreed to by 

NLD. 

The NLD team also submitted a Work Plan (initial version dated June 18, 2009 and revised 

version dated July 7, 2009) detailing the Supplemental Investigation activities that were planned in 

response to the April 21, 2009 Opinion Letter and agreed to with Ecology.  The NLD team, at Ecology’s 

request, also submitted a letter (dated July 7, 2009; Landau Associates 2009b) clarifying how the 

proposed Supplemental Investigation activities outlined in the Work Plan will address Ecology 

comments.  The July 7, 2009 letter included responses to additional comments received from Ecology via 

e-mail on June 30, 2009 regarding the Work Plan and responses to Ecology comments regarding the RI 

portion of the draft RI/FS report.  The Work Plan was subsequently revised (and dated July 7, 2009) to be 

consistent with the July 7, 2009 clarification letter (Landau Associates 2009c).  This RI report includes 

revisions to the draft RI report to address Ecology comments and incorporate the data from the 

Supplemental Investigation conducted in July and August 2009.  The FS portion of the draft RI/FS report 

has been removed for revision and submittal as a separate document. 

The use of VCP staff has allowed the RI/FS work to progress; however, the technical opinion 

letters available under the VCP will not provide sufficient liability protection for the viability of the 

proposed development for the Property.  Therefore, NLD has requested that Ecology continue to consider 

the existing Prospective Purchaser Agreement/Consent Decree Proposal, and that Ecology formal 

program and Attorney General office staff be made available to oversee the cleanup action after the work 

with the VCP staff has been completed. 

In anticipation of transfer of the project to the Ecology formal program, the documents for the 

remedial action (this RI report, the FS report, and the planned CAP) are being prepared in a format, and 

with sufficient detail, to meet the requirements of MTCA under both the VCP and formal programs.  The 

documents will support transfer of the project from the VCP to the formal program during the first quarter 

of 2010. 
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1.3 PURPOSE 

The purpose of the RI is to collect, develop, and evaluate sufficient information regarding the 

Property to enable the evaluation of suitable remedial action alternatives in the FS, and selection of a 

cleanup action.  Specifically, the RI: 

 Characterizes the nature and extent of contamination for affected media (i.e., soil and 
groundwater) 

 Identifies cleanup standards for affected media. 

This document presents the information collected and the evaluations performed to achieve this 

purpose. 

 

1.4 REPORT ORGANIZATION 

Section 2.0 of this report presents a summary of investigative activities conducted on-Property 

and off-Property for the RI.  Section 3.0 presents the results of the RI, including characterization of the 

nature and extent of contamination using all data collected to date.  Section 4.0 presents the summary and 

conclusions for the RI.  Section 5.0 describes the uses of this report, and Section 6.0 provides references. 
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2.0 PROPERTY INVESTIGATIONS 

This section provides a description of the investigative activities that were conducted to 

characterize conditions at the Property and to develop the data for this RI report.  The Property 

investigations are presented in this section by the type of investigation or the media of concern (e.g., soil 

or groundwater) to provide the reader with a thorough understanding of the activities that were performed 

as part of the RI. 

The findings of the Phase I ESA are provided in Section 2.2 to establish the context for the soil 

and groundwater investigations conducted at the Property during the Phase II investigation, the RI field 

investigation, and the Supplemental Investigation.  Findings of the Phase II investigation, RI field 

investigation, and Supplemental Investigation that are related to the physical conditions at the Property 

are also included in this section.  The analytical results for the samples collected during the Phase II 

investigation, RI soil and groundwater investigation, and Supplemental Investigation are presented in 

Section 3.0 and combined to present the physical conditions of the Property and the nature and extent of 

contamination to soil and groundwater for this RI report. 

 

2.1 CHRONOLOGY OF PROPERTY INVESTIGATIONS 

Four investigations were conducted at the Property to develop the data used in this RI report.  A 

Phase I ESA was conducted in 2007 (Landau Associates 2007), and a focused Phase II soil and 

groundwater investigation was conducted in February 2008.  The Phase II investigation included a 

geophysical survey, the drilling and sampling of soil borings at 22 locations on the Property, and the 

collection of groundwater samples from 12 of the boring locations. 

The RI field investigation was conducted in October and November 2008 to further characterize 

soil and groundwater conditions at the Property in areas where soil or groundwater contamination was 

detected during the Phase II investigations, and to assess the potential for migration of the contamination 

detected on the Property.  The RI field investigation included drilling and sampling of soil borings at 26 

locations, the collection of groundwater samples from 4 of the boring locations, and the installation and 

sampling of 11 groundwater monitoring wells. 

The Supplemental Investigation was conducted in July and August 2009 to further characterize 

the areal and vertical distribution and concentrations of hazardous substances in soil and groundwater.  

The Supplemental Investigation included drilling and sampling of soil borings at an additional 21 

locations including 2 off-Property locations, the installation of 8 additional monitoring wells including 

wells at 2 off-Property locations, and sampling and analysis of groundwater from all 19 groundwater 

monitoring wells. 
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The investigations have included the drilling of more than 70 soil borings, the installation of 19 

monitoring wells, and the collection and laboratory analysis of 90 soil samples and 48 groundwater 

samples from locations on and off the Property over a 3-year period.  A summary of the sampling 

activities and the associated sample analyses are presented in Table 1.  The sampling locations are shown 

on Figure 5.  The following sections summarize the activities conducted during these investigations. 

 

2.2 PHASE I ENVIRONMENTAL SITE ASSESSMENT 

The Phase I ESA (Landau Associates 2007) consisted of a review of historical information 

regarding the Property and surrounding area; contacts with representatives of local, state, and federal 

government agencies regarding the Property and properties of potential concern within a 1-mile radius; a 

Property reconnaissance; data evaluation; and reporting.  The Phase I ESA was conducted in accordance 

with the guidelines of the American Society for Testing and Materials (ASTM) as identified in its 

Standard Practice for Environmental Property Assessment Process, E 1527-05 (as currently applied in the 

state of Washington). 

The goal of the assessment process outlined in ASTM E 1527-05 is to identify recognized 

environmental conditions, which are defined as the presence or likely presence of any hazardous 

substances or petroleum products under conditions that indicate an existing release, a past release, or a 

material threat of a release of any hazardous substances or petroleum products into structures on the 

Property or into the ground, groundwater, or surface water of the Property.  The term includes hazardous 

substances or petroleum products even under conditions in compliance with laws.  The term is not 

intended to include de minimis conditions that generally do not present a threat to human health or the 

environment and that generally would not be the subject of an enforcement action if brought to the 

attention of the appropriate governmental agencies.  The Phase I ESA identified various areas of potential 

environmental concern and recognized environmental conditions for the Property related to historical site 

operations and operations on sites in the surrounding area.   

Included below is relevant historical, regulatory, and physical information regarding the Property 

and surrounding area developed during the Phase I ESA and during preparation of this RI report.  Copies 

of selected historical Sanborn maps and aerial photographs are provided in Appendices A and B, 

respectively. 

 According to historical Sanborn maps, the Property was operated as a rail yard from 1888 to 
1969.  Railroad tracks were originally located along the northern Property boundary (current 
location of South King Street) and ran diagonally from the northwestern portion to the 
southeastern portion of the Property.  Structures associated with the rail yard included a 
roundhouse; turntables; coal boxes; a blacksmith shop; an office; a machine shop/storage 
area; a car repair, maintenance, and painting facility; and locomotive houses.  The 1888 map 
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shows the western portion of the Property as a rail yard and the portion of the Property 
located east of 2nd Avenue South (shown as South 3rd Street on this map) is shown as Elliott 
Bay, which at that time was likely tidal flats (see Appendix A).  On the 1904 map, several of 
the structures are labeled “fire ruins,” indicating a fire occurred on the Property between 1888 
and 1904.  Prior to 1916, the configuration of the rail yard changed significantly.  The 
railroad tracks, the roundhouse, and other structures were removed and replaced.  South King 
Street is shown to the north of the Property.  Railroad tracks ran north to south from South 
King Street and long, narrow sheds were located along the tracks.  Both the railroad tracks 
and the freight sheds extended onto the adjacent property to the south (see Appendices A and 
B).  In the 1950 map, a structure is shown in the northwestern portion of the Property, which 
is interpreted to have been a gasoline station based on records reviewed at the Puget Sound 
Regional Archives (see Appendix A).  This building is not shown on the 1969 map (see 
Appendices A and B). 

 The historical data review indicates that the western portion of the Property was filled and 
developed by 1888, before the eastern portion (i.e., east of the current location of 2nd Avenue 
and the Center Drive Lane on the Property), which appears to have been filled and developed 
by about 1904 and after the Great Seattle Fire of 1889. 

 During operation of the Property as a rail yard, the railroad tracks were primarily located in 
the eastern portion of the Property and the associated structures were located in the western 
portion.  Several of the structures were known to have been heated using oil.  Typical 
contamination associated with rail yards includes degreasing solvents, polychlorinated 
biphenyl (PCB)-containing lubricating oils, heavy metals, paint, petroleum hydrocarbons, and 
creosote (from treated railroad tracks).  The long history of the Property as a rail yard is 
considered a recognized environmental condition. 

 Two gasoline stations were formerly located in the northwestern portion of the Property.  The 
gasoline stations operated during different time periods in the same area of the Property.  
Given that the stations had two distinct configurations and a different number of gasoline 
pumps, it is possible that two sets of tanks were associated with the gasoline stations.  There 
are no records available regarding the specific footprints of the stations or of removal or 
closure of the tanks associated with the gasoline stations.  The former operation of gasoline 
stations on the Property is considered a recognized environmental condition. 

 The Union Station property (Union Station) is located approximately 300 feet (ft) east of the 
Property and is listed on the CSCSL, FINDS, INST CONTROL, MANIFEST, CERCLIS 
NFRAP, and RCRA databases.  Soil and groundwater impacts have been identified at Union 
Station.  Union Station Associates entered into a Consent Decree with Ecology in 1997 that 
specified the remedial actions required for the Union Station property.  The remedial actions, 
including soil excavation, paving, and the placement of an institutional control limiting the 
use of groundwater to industrial uses, have been completed.  Ecology issued a Certification of 
Completion in January 2005 and Union Station is currently undergoing groundwater 
monitoring every 5 years.  Gasoline-range and diesel-range petroleum hydrocarbons and 
related constituents, and arsenic have been detected in groundwater samples collected from 
the Union Station monitoring wells.  The source of these constituents has not been identified, 
but is likely to be east of Union Station. 

Based on the results of the last two groundwater monitoring events at Union Station in 2004 
and 2009, petroleum hydrocarbons and related constituents, and arsenic were detected in the 
monitoring wells at Union Station approximately 300 ft hydraulically upgradient from the 
eastern boundary of the Property.  Groundwater beneath the Property has likely been 
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impacted by petroleum hydrocarbons and related constituents, and/or arsenic.  The potential 
presence of petroleum hydrocarbons and related constituents, and arsenic in the groundwater 
beneath the Property due to the contamination detected at this upgradient property is 
considered a recognized environmental condition for the Property. 

Background-based screening levels were developed for Union Station based on 
concentrations of constituents of concern in groundwater sampled from offsite background 
wells.  Background concentrations evaluated at Union Station may be considered reasonable 
background concentrations for the North Lot Property due to the proximity and upgradient 
location of Union Station. 

 The King Street Center site is located adjacent to the north of the Property, across King 
Street.  This site is listed on the ICR database for an interim cleanup report, which was 
submitted to Ecology in 1998, regarding petroleum detected in the groundwater.  This site is 
also listed on the underground storage tank (UST) and leaking underground storage tank 
(LUST) databases.  A release was reported from one of two USTs, which were removed in 
1998.  The release was reported cleaned up; however, a 2003 notice to the property owner 
from Ecology indicated that the level of contamination at this site may pose a risk to human 
health and the environment.  Ecology requested additional investigation; however, 
investigations for the Phase I ESA and this RI found that no further information was available 
from King County regarding soil or groundwater investigation and cleanup at this site.  Given 
that this site is located adjacent to the Property (across King Street), there is potential for 
impact to the groundwater beneath the Property as a result of this release; therefore, this 
release is considered a recognized environmental condition for the Property. 

 The former Kingdome site is located adjacent to the south of the Property.  A 1997 Phase I 
ESA conducted for the former Kingdome site (including the Property) by Shannon & Wilson 
identified potential impacts to the site soil and groundwater as a result of historical site 
practices, the nearby Union Station site (which was formerly operated as a coal gasification 
plant), and a former steam plant in the current location of the Weller Street Bridge 
Touchdown, which is located adjacent to the east of the Property.  A 10,000-gallon fuel oil 
UST was removed from the southern side of the steam plant in 1996.  Petroleum-
contaminated soil encountered during the tank removal was removed and transported off site 
for disposal. 

Based on the findings of the 1997 Phase I ESA, additional environmental investigations were 
completed on the properties to the south of the Property, including the current Public Stadium 
Authority (PSA) parking lot, Qwest Field, and the Exhibition Center to the south of Qwest 
Field.  Investigations were focused in this area in preparation for the development of Qwest 
Field and the Exhibition Center.  Following the initial subsurface investigation, 13 impacted 
areas were identified on the former Kingdome site that were generally associated with USTs 
discovered prior to and during construction activities. 

The additional investigations identified soil and groundwater that had been impacted by total 
petroleum hydrocarbons (TPH), polycyclic aromatic hydrocarbons (PAHs), vinyl chloride 
(groundwater only), and metals.  Groundwater was generally encountered from 7 to 10 ft 
below ground surface (BGS), and the direction of groundwater flow was stated to be to the 
southwest.  No soil or groundwater investigations were conducted on the Property.  Soil 
encountered during the investigations consisted of loose to medium dense, silty sand and 
gravel with intermixed materials (including coal, boulders, saw mill debris, brick, ash, 
building debris, railroad ties, rails, and concrete) to depths ranging from 4 to 18 ft BGS. 
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Following remedial activities that generally consisted of removal of USTs and the 
surrounding impacted soils, the available information indicates that Ecology issued a No 
Further Action (NFA) determination for 12 of the 13 impacted areas.  The NFA stated that 
elevated concentrations of PAHs and metals remain in place due to historical industrial use.  
The remaining area is located along Occidental Avenue to the southwest of the Property.  
Shannon & Wilson completed additional investigation in this area; however, information 
regarding the current status of this impacted area was not identified during the RI. 

The records review conducted for the Phase I ESA for the Property did not identify any detailed 

information regarding remedial actions associated with the adjacent properties, or area groundwater flow 

information, other than the data for the Union Station site discussed above. 

 

2.3 SOIL INVESTIGATIONS 

The investigations for the Property included evaluation of soil quality during the Phase II 

investigation, the RI field investigations, and the Supplemental Investigation, and are discussed in this 

section chronologically by investigation.  The soil sampling locations are shown on Figure 5.  The soil 

sample descriptions, depths, and analytical parameters are provided in Table 1 and the conditions 

encountered during drilling are summarized in Table 2.  Boring logs are provided in Appendix C. 

 

2.3.1 PHASE II INVESTIGATION 

The Phase II soil investigation was completed to evaluate the conditions of potential concern and 

recognized environmental conditions identified in the Phase I ESA.  The Phase II investigation included 

sampling and chemical analysis of soil from areas of the Property likely to show significant impacts due 

to previous Property operations, including the locations of the former gasoline stations in the 

northwestern portion, the locations of the previous structures associated with the former rail yard in the 

western portion of the Property, and the former railroad track locations in the eastern portion.  Samples 

were also collected near the Property boundaries to evaluate the potential for impact to the Property from 

neighboring properties. 

Soil sampling was conducted from February 27 to February 29, 2008 at 22 locations (B-1 through 

B-22).  Direct-push sampling technology was used to collect soil samples at discrete depths from each 

boring location.  Twenty-two soil samples were collected from the borings for laboratory analysis. 

The maximum depths of the borings ranged from about 7 to 24 ft BGS.  The maximum depth was 

selected to target the base of the fill material, which is known from the Phase I ESA to have been placed 

in the area, and the interface of the fill with the native former tideflat surface.  The actual depths were 

often determined by refusal during drilling due to subsurface obstructions.  As shown in Table 2, the 

native former tideflat surface was encountered in five of the Phase II borings.  As discussed below, the 
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upper surface of the native former tideflat surface became a focus of the subsurface investigations after 

creosote-like material was encountered locally at the contact of the fill with the native material in the 

northeastern portion of the Property. 

In addition to the soil and groundwater investigation, a geophysical survey was completed at the 

Property as part of the Phase II ESA.  The results of the geophysical survey are presented in Section 

2.3.1.2. 

 

2.3.1.1 Sampling and Analysis 

One soil sample was submitted for laboratory analysis from each of borings B-1 and B-3 through 

B-20.  Two soil samples were submitted for laboratory analysis from each of borings B-2 and B-21.  No 

soil samples were submitted for laboratory analysis from boring B-22 because this boring (along with 

B-21) was added to visually assess whether the creosote-like material encountered at nearby location B-2 

was also present farther to the west.  The soil analytical parameters were selected based on the historical 

Property use in the area where the boring was located.  Soil samples were selected for laboratory analysis 

based on visual observations and field-screening information [i.e., photoionization detector (PID) 

measurements] collected during drilling. 

Borings B-15 through B-20 were advanced in the area of the former gasoline stations in the 

northwestern portion of the Property.  As shown in Table 1, soil samples were collected for selected 

laboratory analysis from borings B-15 through B-20 from depths ranging from about 5 to 8 ft BGS, based 

on field-screening evidence of potential contamination (i.e., elevated PID measurements and odor).  As 

shown in Table 2, the highest PID measurements from the Phase II investigation were recorded at a depth 

of about 5 ft BGS from the borings in the northwestern portion of the Property. 

Soil borings B-1, B-2, B-4, B-5, B-7, B-21, and B-22 were advanced in the northeastern portion 

of the Property.  The creosote-like material, which was first encountered at a depth of about 18 ft BGS in 

boring B-2, was the only evidence of contamination encountered during drilling.  As shown in Table 2, no 

elevated PID measurements were recorded during drilling of the soil borings in the northeastern portion 

of the Property.  Therefore, the soil samples selected from these borings for laboratory analysis were 

collected from depths ranging from about 6 to 20 ft BGS, with most being from greater than 15 ft BGS, 

and analyzed for TPH, metals, and PAHs, based on the former rail yard operations in this portion of the 

Property.  In addition, the soil sample collected from B-2 was analyzed for polychlorinated biphenyls 

(PCBs).  One of the soil samples collected from B-21 (B-21-19-20) was analyzed only for metals.  The 

other sample collected from B-21 (B-21-20-23) was analyzed as a product sample due to the presence of 
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creosote-like material.  The sample of creosote-like material was analyzed for TPH, metals, PCBs, and 

PAHs. 

Soil borings B-3 and B-8 through B-14 were advanced in the central and southern areas of the 

Property and soil boring B-6 was advanced slightly south of the Property boundary to evaluate potential 

impact from the former rail yard operations and to evaluate subsurface conditions at the Property 

boundaries.  Soil samples selected from these borings for laboratory analysis were collected from depths 

ranging from about 5 to 7.5 ft BGS and analyzed for TPH, metals, and PAHs. 

 

2.3.1.2 Geophysical Survey 

A geophysical survey was conducted at the Property as part of the Phase II investigation.  The 

purpose of the survey was to determine if USTs were present in the area of the former gasoline stations in 

the northwestern portion of the Property and to identify subsurface conditions that could impact the 

proposed Property development.  The Property was investigated using electromagnetic and ground-

penetrating radar methods.  A copy of the geophysical survey report is provided in Appendix D.  

Significant findings of the geophysical survey are as follows: 

 The geophysical survey identified a “low anomalous zone” in the northwestern portion of the 
Property, in the area of borings B-17 and B-18 (see Figure 5), suggesting that scattered buried 
metal is likely present in this area.  No evidence of USTs was identified in this area based on 
the geophysical survey. 

 The geophysical survey results indicate an anomaly suggesting the presence of a large 
(approximately 45 ft x 20 ft) object about 1 ft below grade in the southeastern portion of the 
Property.  According to the geophysical report, this anomaly is likely a buried concrete slab 
associated with a former structure. 

 Scattered anomalies were identified in the western portion of the Property that may be 
indicative of former building foundations or other remnants of the former structures. 

 The geophysical survey did not identify any significant subsurface anomalies in the 
northeastern portion of the Property. 

In summary, the geophysical survey results indicate that scattered buried metal objects are present 

at the Property; however, no evidence of the presence of USTs was identified.  Anomalous zones likely 

associated with foundations of former structures were also identified. 

 

2.3.2 REMEDIAL INVESTIGATION FIELD INVESTIGATION 

The RI field investigation was conducted to fill data gaps remaining from the Phase II 

investigation.  Information from the Phase II investigation indicated that localized contamination was 

present in the northwestern portion of the Property, in the area of the former retail gasoline stations, and 

in the northeastern portion of the Property where the creosote-like material was encountered at the depth 
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of the former tideflat surface.  The RI field investigation focused on further characterization of soil and 

groundwater conditions and the nature and extent of contamination in these areas, and on documentation 

of groundwater occurrence, quality, and flow at the Property.  Additional soil borings were also advanced 

in the western half of the Property to characterize the vertical profile of PAH contamination identified in 

this area during the Phase II investigation.  Boring depths were extended at selected locations to further 

evaluate the depth of the interface between the fill material and the underlying native silt of the former 

tideflat surface, and the extent of the creosote-like material. 

During the RI field investigation, 26 additional direct-push borings were completed at the 

Property between October 7 and October 10, 2008 (B-23 through B-47; including B-31A and B-31B).  

The maximum depths of the borings ranged from about 12 to 32 ft BGS.  As shown in Table 2, the native 

former tideflat surface was encountered in 14 of the RI field investigation direct-push borings.  Forty soil 

samples were collected from 26 direct-push borings and submitted for laboratory analysis, including a 

sample of creosote-like material collected from boring B-41 that was submitted for forensic 

analysis/product identification.  As discussed below, samples were not collected for laboratory analysis 

from eight borings (B-25, B-29, B-34, B-35, B-37, B-42, B-43, and B-46).  Field-screening data from 

these borings were used in evaluating the nature and extent of contamination identified in the areas of 

these borings. 

Eleven monitoring wells were installed between November 10 and November 14, 2008.  Borings 

for the 11 monitoring wells (MW-1 through MW-9, including MW-7S and-7D, and MW-9S and -9D) 

were completed using hollow-stem auger drilling techniques.  As discussed below, selected borings at the 

monitoring well locations were extended well below the planned maximum depth of the well(s) to collect 

additional stratigraphic information. 

 

2.3.2.1 Sampling and Analysis 

Soil borings B-23 through B-29, B-45, and B-46 were advanced in the northwestern portion of 

the Property to further evaluate contamination likely associated with the former gasoline stations.  Soil 

samples from these borings were collected for laboratory analysis from depths ranging from 2.2 to 19 ft 

BGS based on elevated PID measurements, and analyzed for gasoline-range total petroleum hydrocarbons 

(TPH-G), benzene, toluene, ethylbenzene, and xylenes (BTEX), and PAHs.  Samples collected from B-24 

and B-27 were also analyzed for PCBs.  No samples were collected for laboratory analysis from boring 

B-29 due to poor recovery and refusal at multiple attempts during direct-push exploration; however, a 

monitoring well was installed at this location (MW-2) that allowed for groundwater sample collection.  

Samples were not collected for laboratory analysis from boring B-25 because of similarities in soil types 
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and conditions to other borings nearby, and there were no observations or field-screening data to indicate 

the potential presence of contamination.  The analytical parameters were selected based on the 

constituents detected in soil or groundwater samples during the Phase II investigations.  Soil samples 

were selected for laboratory analysis based on visual observations and field-screening information (i.e., 

the samples with the highest PID measurements) collected during drilling, or from specific zones in order 

to evaluate the vertical extent of contamination. 

Soil borings B-34 through B-44 and B-47 were advanced in the northeastern portion of the 

Property to further evaluate the creosote-like material identified in this area during the Phase II 

investigation.  These borings were drilled to maximum depths ranging from 24 to 32 ft BGS.  The 

occurrence of the creosote-like material was evaluated by visual observation and field screening during 

drilling, and soil samples were collected periodically for selected laboratory analysis from depths ranging 

from 16.5 to 26.0 ft BGS from some of the borings (Table 1). 

Soil borings B-30 through B-33 were advanced in the west-central and southern portions of the 

Property to further evaluate these areas and fill in data gaps.  Soil samples from these borings were 

collected from depths ranging from 0.2 to 18.5 ft BGS and analyzed for TPH, metals, and PAHs to further 

characterize the fill material.  Samples collected from B-30 and B-33 were also analyzed for PCBs. 

 

2.3.3 SUPPLEMENTAL INVESTIGATION 

The Supplemental Investigation was conducted to further characterize the areal and vertical 

distribution and concentrations of hazardous substances in soil and groundwater, address Ecology 

comments regarding the draft RI/FS report, and complete the RI for the Property.  Twenty-one additional 

soil borings (B-50 through 68 including B-50A and B-63A) were drilled on July 27 and 28 and August 6, 

2009 at locations on or adjacent to the Property including: 

 In the northwestern portion of the Property to further characterize soil and groundwater in the 
former gasoline station area, including two off-Property borings 

 In the western portion of the Property to further evaluate PAHs in soil greater than 15 ft BGS 
and to evaluate metals and semivolatile organic compounds (SVOCs) including PAHs in 
shallow soils about 1 to 2 ft BGS 

 In the eastern portion of the Property to evaluate metals and SVOCs including PAHs in 
shallow soils about 1 to 2 ft BGS. 

The maximum depths of the borings ranged from about 6 to 25 ft BGS.  As shown in Table 2, the 

native former tideflat surface was encountered in 9 of the 21 Supplemental Investigation direct-push 

borings.  Twenty-six soil samples were collected and submitted for laboratory analysis.  The analytical 

parameters were selected based on the constituents detected in soil or groundwater samples during the 

Phase II and RI field investigations and as outlined in the Work Plan (Landau Associates 2009c).  Soil 
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samples were selected for laboratory analysis as outlined in the Work Plan.  At least one sample was 

collected for laboratory analysis from each boring, except the locations where two borings were advanced 

(i.e., B-50 and B-63), then samples were only analyzed from one boring at each location (i.e., samples 

were collected from B-50A and B-63). 

Eight additional monitoring wells were installed on August 3 and August 4, 2009 including two 

wells (MW-16D and -17D) located off-Property to the northeast.  Borings for the eight monitoring wells 

(MW-10 through MW-17D, including MW-15D) were completed using hollow-stem auger drilling 

techniques. 

 

2.3.3.1 Sampling and Analysis 

Soil borings B-50 through B-56 were advanced in the northwestern portion of the Property to 

further evaluate contamination likely associated with the former gasoline stations.  Soil samples from 

these borings were collected for laboratory analysis from depths ranging from 5 to 16 ft BGS and 

analyzed for TPH-G and BTEX to evaluate the lateral and vertical extent of contamination.  No samples 

were collected for laboratory analysis from boring B-50 due to poor recovery, but a sample was collected 

from B-50A at the same location. 

Soil borings B-57 through B-63A were advanced in the western portion of the Property to further 

evaluate PAHs in soil greater than 15 ft BGS (B-57 through B-60) and to evaluate metals and SVOCs 

including PAHs in shallow soils about 1 to 2 ft BGS (B-57 through 63A).  These borings were drilled to 

maximum depths ranging from 9 to 25 ft BGS.  No sample was collected for laboratory analysis from 

boring B-63A, which was drilled to identify geologic data to 10 ft BGS after B-63 encountered refusal at 

9 ft BGS.  The shallow soil sample representative of the location for borings B-63 and B-63A was 

collected from B-63. 

Soil borings B-64 through B-68 were advanced in the eastern portion of the Property to evaluate 

metals and SVOCs including PAHs in shallow soils about 1 to 2 ft BGS. 

One surface soil sample from each of B-62 and B-65 was also submitted for dioxin/furan analysis 

per the Work Plan. 

Soil samples were also collected for laboratory analysis from the borings for MW-11 (TPH-G and 

BTEX), MW-15D (PAHs), and MW-17D [HCID, diesel-range total petroleum hydrocarbons (TPH-Dx), 

metals, PAHs, and SVOCs] to supplement the direct-push boring data. 
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2.3.4 PHYSICAL SOIL CHARACTERISTICS AND FIELD OBSERVATIONS 

The drilling for the Phase II investigation, RI field investigation, and Supplemental Investigation 

for evaluation of subsurface conditions consisted of 68 direct-push borings, and 19 hollow-stem auger 

borings.  The physical soil characteristics of the material encountered during drilling were evaluated using 

data from borings completed for environmental and geotechnical purposes.  Borings that were completed 

for geotechnical evaluation purposes were included to allow for a more thorough understanding of the 

subsurface conditions below about 32 ft BGS, which was the approximate maximum extent of borings 

completed by Landau Associates for environmental purposes. 

Five Landau Associates boring locations (B-38, B-34, B-44, B-33, and B-31b) were selected as 

locations for drilling of deeper borings by Terra Associates for use in their geotechnical evaluation for the 

Property.  Terra Associates designated the deeper borings B-1, B-2, B-3, B-4, and B-5, respectively, and 

the conditions encountered during drilling were observed and logged by both Landau Associates and 

Terra Associates personnel.  In the text of this report, discussion of Terra Associates borings will be 

indicated by including the Terra Associates name in parenthesis following the respective boring ID, 

otherwise the referenced boring was advanced by Landau Associates.  Geologic logs developed for the 

borings by Landau Associates (B-1 through B-68 and MW-1 through MW-17D) and Terra Associates 

(B-1 through B-5) are provided in Appendix C. 

Boring depths for soil characterization ranged from 7 ft BGS (B-11, B-14) to 32 ft BGS (B-40) 

for the direct-push borings and from 45.5 ft BGS (B-5, Terra Associates) to 80.5 ft BGS (B-3, Terra 

Associates) for the hollow-stem auger borings. 

Soil conditions encountered during drilling consisted of various types of fill material to a 

maximum depth of 30.5 ft BGS (B-4 Terra Associates).  The fill material was variable in consistency and 

included very loose to medium dense, fine to coarse sand, silty sand, silt, gravels, wood chips, sawdust, 

and solid wood.  In places, coal, ash, concrete and brick fragments, metal debris, and glass fragments 

were observed in the fill. 

Beneath the fill, the upper contact with a marine sediment layer (former native tideflat) was 

observed at 31 boring locations (see Table 2) at depths ranging from 18 ft BGS (B-7) to 30.75 ft BGS 

(B-4, Terra Associates).  The marine sediment layer generally consisted of a medium stiff to very soft silt 

with varying percentages of sand, and usually contained shell fragments.  Locally the unit consisted of 

silty fine to medium sand with shell fragments, fine to medium sand with silt, gravel and shell fragments, 

or silty gravel with sand and shell fragments. 

Underlying the marine sediment layer was a thick layer of silty sand, with interbedded gravel, silt, 

clay, or peat in places, interpreted to be alluvial deposits.  This layer was observed in boring B-40, and in 
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borings B-1 through B-5 by Terra Associates.  The upper contact with the alluvial deposits ranged from 

25.0 ft BGS (B-40) to 45.5 ft BGS (B-2; Terra Associates). 

Underlying the alluvial deposits was material interpreted to be a glacial unit with very similar 

characteristics to the alluvial deposits and consisting of generally fine to medium silty sand with gravel 

above a fine to coarse sand with gravel with intermixed layers of silt or clay.  The transition between the 

alluvial deposits and glacial deposits corresponded with an increased material density from medium dense 

to dense increasing to dense to very dense.  The occurrence of the glacial deposits was interpreted from 

B-1 through B-5 (Terra Associates) where they were encountered from a depth of 44 ft BGS (B-1, Terra 

Associates) to a maximum depth of 80.5 ft BGS (B-3, Terra Associates), which is also the maximum 

depth of the subsurface exploration for the investigations at the Property.  Therefore, the thickness of this 

unit was not identified during this investigation. 

Petroleum odor, sheen, or elevated PID measurements were observed in soil from borings drilled 

in the area of the former gasoline stations in the northwestern portion of the Property (B-16 through B-20, 

B-23 through B-28, B-45, and B-50 through B-52).  PID measurements of 100 parts per million (ppm) or 

greater were observed in samples collected from B-17, B-18, B-24, B-26, B-28, B-50A, and B-57 at 

depths ranging from about 4.5 to 15 ft BGS. 

A strong petroleum odor, sheen, and a creosote-like material were observed at boring locations 

B-2, B-21, B-22, B-35, B-37, B-38, B-40, and B-41 and B-1 (Terra Associates), which were drilled in the 

northeastern portion of the Property.  The creosote-like material appears to be present at the contact 

between the fill unit and underlying marine sediment.  This material was encountered from about 18 ft 

BGS at location B-2 to 23 ft BGS at location B-40, and ranged from 1 ft to 3 ft in thickness.  PID readings 

of this affected material were collected at several locations, and ranged from 21.2 ppm at 22 ft BGS 

(B-37) up to 68.6 ppm at 25 ft BGS (B-40).  Samples of the creosote-like material were collected for 

laboratory analysis from borings B-21 and B-41. 

Observations during drilling in the northeastern, eastern, and southern portions of the Property 

and field screening (i.e., PID measurements, see Table 2) did not indicate the presence of potential 

contamination in the fill material from the surface to about 18 ft BGS, even in those areas where the 

creosote-like material was encountered. 

 

2.4 GROUNDWATER INVESTIGATION 

The groundwater investigation for the Property included evaluation of groundwater quality and/or 

flow characteristics during the Phase II investigation, RI field investigation, and Supplemental 

Investigation.  The groundwater quality evaluation focused on impacted areas identified in the Phase II 
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investigation including the northwestern portion of the Property in the area of the former gasoline stations 

and the northeastern portion of the Property in areas where creosote-like material was encountered during 

drilling.  Groundwater samples were also collected from the Property boundaries in order to evaluate 

potential migration of impacted groundwater to or from the Property.  Two off-Property wells were also 

installed to the northeast across King Street.  Groundwater flow characteristics were evaluated by 

estimating groundwater gradients and flow direction based on measured groundwater elevations and 

estimating a range of hydraulic conductivity based on the soil types encountered within the fill (silty sand 

to clean sand) and published values (Freeze and Cherry 1979). 

The groundwater investigations are discussed chronologically in this section.  Although a 

comprehensive evaluation of the groundwater analytical results is presented in Section 3.3.2, general 

conclusions are presented in this section to provide the reader an understanding of groundwater conditions 

at the Property.  Groundwater sampling locations are shown on Figure 5.  Sample descriptions and 

analytical parameters for the groundwater samples are presented in Table 1.  Construction details for 

monitoring wells installed during the RI field investigation are presented in Appendix C. 

 

2.4.1 PHASE II INVESTIGATION 

The Phase II groundwater investigation was completed to evaluate areas of potential concern at 

the Property identified in the Phase I ESA.  The Phase II investigation included sampling and chemical 

analysis of groundwater grab samples collected from direct-push borings in various areas of the Property 

to document groundwater quality and assess potential impacts due to previous on-Property activities, 

including the location of the former gasoline stations and the locations of the previous structures 

associated with the former rail yard.  Samples were collected near the Property boundaries to document 

groundwater quality and evaluate the potential for impact to the Property from neighboring properties. 

From February 27 to 29, 2008, 12 groundwater grab samples were collected from temporary well 

points installed using direct-push sampling technology.  The groundwater samples were analyzed for 

volatile organic compounds (VOCs), TPH-G, TPH-D, motor oil-range total petroleum hydrocarbons 

(TPH-O), PAHs, and dissolved metals (MTCA metals arsenic, cadmium, chromium, lead, and mercury).  

The Phase II groundwater sampling locations are identified in Table 1 and shown on Figure 5.  The 

analytical results for the Phase II groundwater grab samples are presented in Section 3.3.2. 

 

2.4.2 REMEDIAL INVESTIGATION FIELD INVESTIGATION 

The RI field investigation included collection and laboratory analysis of groundwater grab 

samples from 4 additional direct-push borings, and the installation of 11 monitoring wells for the 
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measurement of groundwater elevations and for collection of groundwater samples for laboratory 

analysis.  The primary objectives of the RI groundwater investigation were to: 

 Further evaluate groundwater quality in the vicinity of the former gasoline stations in the 
northwestern portion of the Property and in the area of creosote-like material identified in the 
northeastern portion of the Property 

 Further evaluate groundwater quality at the Property boundaries and across the Property 

 Evaluate groundwater elevation and flow. 

The four additional groundwater grab samples were collected during the direct-push portion of 

the RI field investigation between October 7 and October 10, 2008.  The groundwater grab samples were 

collected from temporary well points installed using direct-push technology in borings B-26, B-27, B-38, 

and B-41.  The groundwater grab samples were analyzed for TPH only using Method NWTPH-HCID.  

TPH-G was detected above the NWTPH-HCID laboratory reporting limit in the sample collected from 

B-26, which was located in the northwestern portion of the Property, but the result was not further 

quantified by additional analysis due to limited sample volume.  TPH-G, TPH-D, and TPH-O were 

detected at concentrations above the NWTPH-HCID laboratory reporting limit in the sample collected 

from B-38, and diesel-range petroleum hydrocarbons were detected at concentrations above the reporting 

limit in the sample from B-41 in the northeastern portion of the Property; both samples were further 

analyzed for TPH-D and TPH-O using Method NWTPH-Dx to quantify the results. 

 

2.4.2.1 Monitoring Well Installation and Development 

Eleven groundwater monitoring wells, consisting of nine shallow (15 ft in depth) wells (MW-1 

through MW-6, MW-7S, MW-8, and MW-9s) and two deeper (20 ft in depth) wells (MW-7D and 

MW-9d), were installed between November 10 and November 14, 2008.  Drilling and construction of the 

monitoring wells were conducted in general accordance with the Minimum Standards for Construction 

and Maintenance of Wells (Ecology; WAC 173-160).  The shallows wells were constructed with 2-inch 

PVC casing and 0.020 slot screens placed from 5 to 15 ft BGS to intersect the water table.  The deeper 

wells were constructed with pre-packed well screens (0.010 slot screen packed inside 0.020 slot screen) 

placed from 15 to 25 ft BGS (MW-7D) and 15 to 20 ft BGS (MW-9D), and located immediately above 

the elevation of the top of the creosote-like material encountered in the northeastern portion of the 

Property.  A 1-ft length of blank PVC casing was added to the bottom of the well screen to collect any 

creosote-like material entering the well.  Boring and well construction logs for the monitoring wells are 

presented in Appendix C. 

The monitoring wells were developed between November 13 and November 17, 2008.  Wells 

were developed by surging and overpumping the wells using a centrifuge pump and new dedicated 
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polyethylene tubing.  A minimum of five casing volumes of water were purged from each well, and 

development was continued until the groundwater was visibly clear.  Water from wells MW-3, MW-4, 

and MW-6 remained slightly turbid even after development. 

 

2.4.2.2 Groundwater Elevation Monitoring 

Depth to groundwater measurements were collected from the monitoring wells prior to sampling 

on November 24 and November 25, 2008 to provide data for evaluation of groundwater flow and 

gradient.  A second round of water level measurements was collected on January 16, 2009.  The 

groundwater elevation data are provided in Table 3 and groundwater contour maps based on the 

November 2008 and January 2009 data are presented on Figures 6 and 7, respectively. 

 

2.4.2.3 Groundwater Quality Monitoring 

Groundwater samples were collected for laboratory analysis from the 11 monitoring wells on 

November 24 and November 25, 2008.  The samples were analyzed for constituents detected in soil or 

groundwater samples during the Phase II investigation or suspected to be present based on historical 

Property operations.  The samples from the monitoring wells were analyzed for TPH-G, TPH-D, and 

TPH-O, VOCs including BTEX, PAHs, and dissolved metals. 

The analytical results for groundwater samples are discussed in Section 3.3.2. 

 

2.4.3 SUPPLEMENTAL INVESTIGATION 

The Supplemental Investigation included the installation of 8 additional monitoring wells, 

including 2 off-Property wells, measurement of groundwater elevations, and collection and laboratory 

analysis of groundwater samples from all 19 of the monitoring wells installed for investigation of the 

Property.  The primary objectives of the Supplemental Investigation for groundwater were: 

 Further characterization of groundwater quality within and downgradient of the former 
gasoline station area in the northwestern portion of the Property 

 Further characterization of groundwater quality and, specifically, the concentrations of PAHs 
in deeper groundwater in the eastern portion of the Property 

 Further characterization of groundwater quality within and downgradient of the area of 
creosote-like material identified in the northeastern portion of the Property 

 Further characterization of groundwater quality at the Property boundaries 

 Evaluation of groundwater quality off-Property to the north-northeast 

 Further evaluation of groundwater elevation and flow. 



10/16/09  \\Edmdata\projects\1014\001\040\FileRm\R\Revised_ERD_RI\Revised NLD RI_rpt.doc DRAFT 

2-16 

2.4.3.1 Monitoring Well Installation and Development 

Eight groundwater monitoring wells, consisting of five shallow (approximately 15 ft in depth) 

wells (MW-10 through MW-14) and three deeper (MW-15D and MW-16D, approximately 25 ft in depth; 

MW-17D, approximately 21 ft in depth) wells, were installed on August 3 and 4, 2009.  Drilling and 

construction of the monitoring wells were conducted in general accordance with the Minimum Standards 

for Construction and Maintenance of Wells (Ecology; WAC 173-160).  The shallows wells were 

constructed with 2-inch PVC casing and 0.020 slot screens placed from about 5 to 15 ft BGS to intersect 

the water table.  The deeper wells were constructed with 2-inch PVC casing and 0.020 slot screens placed 

with the base of the screen at or near the interface of the fill with the native former tideflat surface.  

Boring and well construction logs for the monitoring wells are presented in Appendix C. 

The monitoring wells were developed on August 11, 2009.  Wells were developed by surging and 

overpumping the wells using a centrifuge pump and new dedicated polyethylene tubing.  A minimum of 

five casing volumes of water were purged from each well, and development was continued until the 

groundwater was visibly clear.  Water from wells MW-10 through MW-17D remained turbid even after 

purging more than five casing volumes. 

 

2.4.3.2 Groundwater Elevation Monitoring 

Depth to groundwater was measured in the on-Property monitoring wells and at five wells located 

at Union Station to the east on June 3, 2009 prior to the installation of the Supplemental Investigation 

monitoring wells, and from the 19 wells installed for the RI (including the two off-Property wells) on 

August 25, 2009 prior to groundwater sampling to provide data for evaluation of groundwater flow and 

gradient.  The groundwater elevation data are provided in Table 3 and groundwater contour maps for the 

June 3 and August 25, 2009 data are presented on Figures 8 and 9, respectively.  Groundwater flow at the 

Property is discussed in Section 3.2. 

 

2.4.3.3 Groundwater Quality Monitoring 

Groundwater samples were collected for laboratory analysis from the 17 on-Property and the 2 

off-Property monitoring wells from August 11 to 13, 2009.  The samples were analyzed for constituents 

detected in soil or groundwater samples during the Phase II and RI field investigations and as outlined in 

the Work Plan.  The samples from the monitoring wells were analyzed for TPH-G, TPH-D, and TPH-O, 

VOCs including BTEX, PAHs, and dissolved metals (i.e., arsenic, cadmium, chromium, copper, lead, 

mercury, and zinc). 

The analytical results for groundwater samples are discussed in Section 3.3.2. 
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3.0 REMEDIAL INVESTIGATION RESULTS 

This section presents the results of investigative activities conducted for the RI, and discusses the 

nature and extent of contamination and other relevant Property data.  As noted above, the RI data were 

collected during the Phase II investigation conducted in February 2008, the RI field investigation 

conducted in October and November 2008, and the Supplemental Investigation conducted in July and 

August 2009.  The results of these investigations and the associated data relevant to Property conditions 

are integrated in this section to provide the reader with a thorough understanding of Property conditions, 

and to make the RI a comprehensive document. 

 

3.1 GEOLOGY 

General geologic information for the Property was obtained from the Geologic Map of Seattle 

(Troost et al. 2005), Preliminary Geotechnical Evaluation (Terra Associates 2008), Driven Piles for 

Safeco Field (Miner and Gurtowski 2001), and from soil borings completed at the Property during the 

Phase II investigation, RI field investigation, and Supplemental Investigation.  The borings drilled at the 

Property for the RI along with selected borings drilled prior to the RI by other consultants (B-1, 

GeoGroup Northwest, 1996; B-15, Metropolitan Engineers, 1966; BH-3 and BH-4, Geosciences Inc., 

1998; and B-2, Shannon & Wilson, 1993) were used to interpret subsurface geologic conditions.  Two 

east-west geologic cross sections, A-A’ and B-B’, and three north-south cross sections, C-C’, D-D’, and 

E-E’ were developed for the Property from the geologic logs for the selected borings.  The boring and 

cross-section locations are shown on Figure 10 and the cross sections are presented on Figures 11 through 

14.  Boring logs are provided in Appendix C. 

The ground surface of the Property is generally level and is at an average elevation of 18 ft [North 

American Vertical Datum of 1988 (NAVD88)] (Pacific Geomatic Services 2008).  The stratigraphy 

within the depth range of exploration at the Property consists primarily of four geologic units identified 

as: fill, marine sediments, alluvial deposits, and glacial deposits. 

Fill is present directly below the existing parking lot pavement section extending to depths 

ranging from 18 to 30 ft BGS.  The fill likely originated from the Jackson Street Regrade, and Duwamish 

Waterway dredging projects (Terra Associates 2008).  As discussed in Section 2.3.3, the fill material is 

variable in composition, including very loose to medium dense, fine to coarse sand, silty sand, silt, 

gravels, wood chips, sawdust, and solid wood.  In places, coal, ash, concrete and brick fragments, metal 

debris, and glass fragments were observed in the fill.  In general, the fill encountered in the eastern 

portion of the Property appears more uniform (less variable) in composition and has less debris than the 

fill encountered in the western portion of the Property, likely due to the different filling episodes 
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identified during the Phase I ESA.  Layers of wood were encountered within the central portion of the 

Property, ranging from about 1 to 17 ft in thickness.  Thinner, discontinuous layers of wood were 

observed in most of the borings throughout the Property. 

The marine sediment directly underlying the fill consists of very soft to medium stiff silt, ranging 

from approximately 2 to 18 ft in thickness.  As discussed above, locally the unit consisted of a silty, fine 

to medium sand with shell fragments, a fine to medium sand with silt, gravel and shell fragments, or a 

silty gravel with sand and shell fragments. 

Alluvial deposits directly underlying the marine sediment consist of silty sand, with interbedded 

gravel, silt, clay, or peat.  This unit was observed in B-1 through B-5 (Terra Associates) and recorded in 

boring logs B-1 (GeoGroup Northwest 1996), BH-3 and BH-4 (Geosciences Inc. 1998), B-15 

(Metropolitan Engineers 1966), and B-2 (Shannon & Wilson 1993).  As noted above, the depth of the 

upper contact of these alluvial deposits ranges from 25.0 ft BGS (B-40) to 45.5 ft BGS (BH-4) and the 

thickness of the alluvial deposits ranges from 11 ft (B-2, Shannon & Wilson) to 26 ft (B-3, Terra 

Associates). 

Underlying the alluvial deposits, are glacial deposits, which are similar in composition to the 

alluvial deposits, but generally have a higher density.  The glacial deposits range from dense to very 

dense; whereas the alluvial deposits are loose to medium dense.  The upper contact of the glacial deposits 

was encountered in seven borings, B-1 through B-5 (Terra Associates), and BH-3 and BH-4 (Geosciences 

Inc.) at depths ranging from approximately 44 ft BGS (B-1, Terra Associates) to 68 ft BGS (BH-4, 

Geosciences, Inc).  The glacial deposits were encountered to a maximum depth of 80.5 ft BGS (B-3, 

Terra Associates) during the RI field investigation. 

 

3.2 HYDROGEOLOGY 

Hydrogeologic conditions at the Property were evaluated using geologic data from previous 

investigations and data collected during the RI.  Based on available boring and groundwater data, the 

uppermost hydrostratigraphic unit at the Property is the water table aquifer within the fill that overlies the 

marine sediment unit.  The marine sediment unit forms the uppermost aquitard beneath the Property.  

Based on available information, the overall groundwater flow in the Property area is to the west toward 

Elliott Bay and Puget Sound. 

Groundwater levels were measured in monitoring wells at and near the Property four times from 

November 2008 to August 2009.  Groundwater elevation contours for the monitoring events are presented 

on Figures 6 through 9.  The groundwater elevation contours presented on Figures 6 and 7 were 

developed from water level measurements collected from the initial 11 on-Property monitoring wells.  
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The groundwater contours shown on Figure 8 were developed from water level measurements collected 

from the initial 11 on-Property wells plus five additional wells located near Union Station about 300 ft to 

the east (MW-101R, MW-102R, MW-104, MW-105, and HC-103).  The groundwater elevation contours 

shown on Figure 9 were developed from water level measurements collected from the initial 11 

on-Property wells and the 8 additional wells installed in August 2009.  As shown on Figures 6 through 9, 

the local groundwater gradient and flow pattern across the Property are variable, which is characteristic of 

shallow unconfined aquifers consisting of fill material, especially in urban areas where constructed 

features, such as foundation drainage systems and utility trenches, can distort the groundwater table.  As 

noted above, the available information indicates that the western and eastern portions of the Property were 

filled at different times and the fill encountered during drilling in the eastern portion of the Property was 

relatively less variable in composition than the fill encountered in the western portion.  The different fill 

histories and compositions have likely resulted in the variable groundwater conditions observed at the 

Property.  As part of this RI, local conditions were evaluated in an effort to identify features that could 

locally affect shallow groundwater flow.  However, no specific features were identified that can be 

directly associated with the variable flow patterns across the Property.  Based on the available 

groundwater elevation data, there is a localized area of relatively lower groundwater elevations (i.e., 

groundwater low) roughly between the corner of South King Street and 2nd Avenue South on the west and 

King Street Station on the east, and an area of relatively higher groundwater elevations (i.e., groundwater 

high) near monitoring well MW-14 in the central portion of the Property.  The data from these areas 

strongly affect the groundwater flow directions calculated from the groundwater elevations measured in 

the Property and off-Property monitoring wells.  The groundwater low is prominent on all four of the 

groundwater contour maps and results in apparent local groundwater flow to the northeast in the central 

and eastern portions of the Property.  The most recent round of groundwater measurements (including the 

newest wells) indicates a groundwater high in the central portion of the Property, as shown on Figure 9.  

The groundwater high results in apparent local groundwater flow radially from the area of the high 

including flow to the west and northwest in the western portion of the Property.  The local flow to the 

west-northwest is consistent with overall area flow toward Elliott Bay and Puget Sound.  As noted above, 

no specific features have been identified to explain the groundwater low or the groundwater high.  The 

existing monitoring well network at the Property includes wells along the perimeter of the Property and 

provides documentation of local groundwater flow on and off the Property.  

The depths to groundwater measured during the RI range from about 5.5 to 11 ft BGS with 

groundwater elevations ranging from about 7.2 ft Mean Sea Level (MSL) to 11.7 ft MSL (Table 3).  

Based on the elevations measured to date (i.e., November 2008; January, June, and August 2009), the 
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groundwater elevations do not appear to show any significant seasonal variation(s).  Deeper groundwater 

beneath the marine silt unit was not evaluated as part of this study. 

Hydrogeologic conditions for Union Station, which is located 300 ft east of the Property, were 

evaluated based on data from reports completed by Landau Associates in October 2004 and October 2009 

as part of the Union Station Purchaser Consent Decree requirements.  Based on available groundwater 

elevation contours from October 2009, the groundwater elevations at Union Station appear generally 

higher near the southeastern portion of the site, and lower near the western and northwestern portions of 

the site, suggesting localized groundwater flow toward the western and northwestern Union Station 

property boundary.  No hydrogeologic data were available for the former Kingdome site (adjacent to the 

south) or King Street Center (adjacent to the north). 

Hydrogeologic parameters for the uppermost hydrostratigraphic unit are discussed in the 

following subsections, including saturated thickness, flow direction, hydraulic conductivity, and 

groundwater velocity. 

 

3.2.1 SATURATED THICKNESS AND FLOW DIRECTION 

As noted above, the groundwater elevation data developed during the RI are presented in Table 3.  

The depths to groundwater measured during the RI ranged from approximately 5.5 to 11.0 ft BGS.  The 

saturated thickness of the uppermost hydrostratigraphic unit generally ranges from approximately 11 ft to 

25 ft in thickness, based on available geologic data and water level measurements. 

The well reference elevations in conjunction with groundwater monitoring data were used to 

determine groundwater elevations at each well location.  The direction of groundwater flow and 

groundwater flow gradient were estimated based on these data.  Groundwater flow at the Property, based 

on the four rounds of monitoring from November 2008 to August 2009 noted above, is locally variable.  

Due to the groundwater low near the northeastern portion of the Property and the groundwater high in the 

central portion of the Property discussed above, the flow direction calculated from the measurements 

collected from the on- and off-Property wells for the RI is locally inconsistent with overall area 

groundwater flow to the west toward Elliott Bay and Puget Sound except in the western portion of the 

Property. 

 

3.2.2 HYDRAULIC CONDUCTIVITY AND GROUNDWATER VELOCITY 

Property-specific data were not collected to document aquifer properties, so the hydraulic 

conductivity of the uppermost hydrostratigraphic unit was estimated as a range based on the soil types 

encountered within the fill (silty sand to clean sand) and published values (Freeze and Cherry 1979).  The 
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highly variable nature of the fill results in a large range of estimated values for hydraulic conductivity 

from 10-3 to 10-1 centimeters per second (cm/s; approximately 28 to 2,800 ft/day).  As discussed above, 

the fill generally tends to have slightly less fines and be coarser-grained in the eastern portion of the 

Property than in the western portion, and in the west-central portion the fill contains significantly more 

wood debris.  Therefore, the hydraulic conductivity of the fill in the eastern portion is more similar to that 

for clean sand (10-2 to 10-1 cm/s; approximately 280 to 2,800 ft/day), and the hydraulic conductivity of the 

fill in the western portion is more similar to that for silty sand to clean sand (10-3 to 10-2 cm/s; 

approximately 28 to 280 ft/day).  No attempt was made to estimate the hydraulic conductivity for the 

wood debris. 

Effective porosity (n) of the fill unit was estimated to range between 25 and 50 percent, based on 

a published porosity range for sand (Freeze and Cherry 1979).  An average value of 37 percent (0.37) was 

used for effective porosity to estimate the groundwater velocity. 

Average hydraulic gradients were calculated based on the water levels measured at the Property 

during the monitoring events in January 2009, June 2009, and August 2009.  The gradients between 

selected well pairs (i.e., MW-4 and MW-6 in the eastern portion of the Property, MW-3 and MW-7 in the 

central portion, and MW-2 and MW-8 in the western portion) were calculated for each monitoring event 

and then an average gradient was calculated for each well pair.  The average hydraulic gradient ranges 

from about 0.0025 ft/feet between wells MW-4 and MW-6 in the eastern portion to 0.012 ft/feet between 

wells MW-3 and MW-7 in the central portion (Table 3, Figures 7, 8, and 9).  The average hydraulic 

gradient in the western portion of the Property was 0.0054 ft/feet between wells MW-2 and MW-8. 

The groundwater average linear (seepage) velocity (V) is estimated for the eastern and western 

portions of the Property using the equation: 

n

Ki
V   

where: 

K = hydraulic conductivity (L/t) 

i = hydraulic gradient (dimensionless) 

n = effective porosity (dimensionless). 

 
Given the range in horizontal hydraulic gradient and soil composition across the Property, 

estimations of linear velocity were made for the eastern and western portions of the Property.  In the 

eastern portion of the Property, the horizontal hydraulic gradient ranges from 0.0025 ft/feet to 0.0122 

ft/feet and the hydraulic conductivity ranges from approximately 280 to 2,800 ft/day.  In the western 

portion of the Property, the gradient ranges from 0.0054 ft/feet to 0.0122 ft/feet and the hydraulic 
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conductivity ranges from approximately 28 to 280 ft/day.  Given an effective porosity of 0.37 (mean 

value), the average seepage velocity is calculated to range between 2.4 ft/day and 92.3 ft/day in the 

eastern portion of the Property, and between 0.4 and 9.2 ft/day in the western portion.  The calculations 

are as follows: 

Eastern portion:  89.1
37.0

)280)(0025.0(
min V  (ft/day) and 3.92

37.0

)2800)(0122.0(
max V (ft/day) 

Western portion:  4.0
37.0

)28)(0054.0(
min V  (ft/day) and 2.9

37.0

)280)(0122.0(
max V (ft/day) 

 

3.2.3 POTENTIAL FOR VAPOR INTRUSION 

Based on the RI analytical data, and as discussed above, the VOC benzene is present in shallow 

(less than 8 ft BGS) soil above the groundwater table in the northwestern portion of Property (in the 

former gasoline station area) at concentrations greater than the preliminary cleanup level.  Benzene was 

not detected at concentrations greater than the preliminary cleanup level in any of the groundwater 

samples collected in the northwestern portion of the Property.  Benzene was not detected above the 

preliminary cleanup level in shallow soil or shallow groundwater monitoring well samples collected in the 

eastern portion of the Property.  Benzene was the only VOC that was detected at concentrations that pose 

a potential vapor intrusion concern and, therefore, was the only analyte evaluated for potential vapor 

intrusion. 

Due to the detected concentrations of benzene in shallow soil and the planned commercial and 

residential uses for the western portion of the Property, the Johnson and Ettinger (1991) model was used 

to evaluate the potential incremental increase in risk to users of the building planned for the western 

portion of the Property from benzene that enters indoor air via vapor intrusion.  The planned residential 

units will be located on the third floor and will be separated from the ground floor by a mechanically 

vented parking garage; therefore, vapor intrusion is not anticipated to be a concern for residential use.  

Therefore, employees and visitors of the ground floor commercial areas were considered in the model.  

Based on the results from the model, which are summarized in Appendix E, the benzene concentrations in 

soil indicate an incremental risk greater than 10-6 for occupants of a building in the northwestern portion 

of the Property.  Results from the model indicate that if the one highest benzene concentration in soil 

(location B-23 in the northwesternmost corner of the Property) is removed from the data set, the risk 

would be at an acceptable level of less than 10-6. 

Based on this evaluation of the potential risk due to vapor intrusion to future users of the planned 

building on the Property, mitigation for vapor intrusion will be considered in the FS. 
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3.3 ENVIRONMENTAL CONDITIONS 

This section describes Property environmental conditions including soil and groundwater quality.  

Property environmental conditions were evaluated based on analytical results for soil and groundwater 

generated during the Phase II investigation, the RI field investigation, and the Supplemental Investigation. 

All analytical data were evaluated for data quality prior to use.  The data quality evaluation was 

conducted in accordance with the procedures identified in the RI Work Plan (Landau Associates 2008).  

Accuracy of the data was determined through recovery of spiked surrogates, matrix spikes, duplicates, 

and spiked laboratory control samples.  Control limits for spike recovery were based on laboratory 

acceptance limits generated according to EPA guidelines.  A summary of data validation qualifiers is 

presented in Appendix F.  No data were rejected and the data, as qualified, are acceptable for use. 

The nature and extent of contamination were evaluated based on relevant criteria and standards 

for affected media.  Groundwater quality was generally evaluated based on MTCA Method B 

groundwater cleanup levels, based on the lower of protection of groundwater as drinking water and 

protection of marine surface water.  Soil quality was generally evaluated using MTCA Method B cleanup 

levels, based on the lowest of direct contact, protection of groundwater as drinking water, and protection 

of groundwater as marine surface water values.  For soil and groundwater constituents that do not have a 

Method B soil cleanup level, MTCA Method A soil cleanup levels for unrestricted land uses, where 

available, were used. 

These evaluation criteria are presented as preliminary cleanup levels in this document.  Actual 

Property cleanup levels will be established by Ecology as part of the Cleanup Action Plan (CAP).  A 

more detailed discussion of the development of the preliminary cleanup levels is presented in 

Appendix G. 

 

3.3.1 SOIL QUALITY 

Preliminary Method B soil cleanup levels (or for lead and TPH, MTCA Method A cleanup levels 

for soil) have been identified as preliminary soil cleanup levels for the detected constituents.  MTCA 

Method B soil cleanup levels were developed based on the most stringent of the constituent 

concentrations in soil protective of groundwater as drinking water and marine surface water, and 

protection of human health based on direct contact (Method B standard formula values for carcinogens 

and non-carcinogens).  MTCA Method A soil cleanup levels, where available, were used for lead, 

TPH-G, TPH-D, and TPH-O for which Method B cleanup levels could not be calculated.  Cleanup levels 

were adjusted upward if the calculated cleanup level was lower than the natural background concentration 
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for the constituent.  Cleanup levels for non-carcinogens were evaluated based on total Property risk and 

were adjusted downward, where necessary, in order to achieve a total Property hazard index of 1.  

Adjustment of cleanup levels for carcinogens for total Property risk was not necessary. 

Soil quality data and the associated preliminary soil cleanup levels for constituents detected in 

soil samples are presented in Table 4.  The criteria used in developing the preliminary cleanup levels are 

provided in Table 5.  The analytical results for constituents detected in soil at concentrations greater than 

the preliminary cleanup levels are presented in Table 6.  The analytical results for all of the constituents 

tested for and the laboratory analytical reports are presented in Appendix F. 

 

3.3.1.1 General Property Soil Quality 

As noted above, based on the historical operations conducted at the Property, the constituents of 

concern for this RI are TPH, VOCs (including BTEX), PAHs, and metals.  Five samples were analyzed 

for PCBs due to the various oils that may have been associated with historical Property operations.  Two 

samples collected during the Supplemental Investigation were also analyzed for dioxins/furans.  The 

number of soil samples analyzed for each of these constituents are listed below: 

 30 soil samples were analyzed for TPH using Method NWTPH-HCID 

 27 soil samples were analyzed for TPH-D and TPH-O using Method NWTPH-Dx 

 31 soil samples were analyzed for TPH-G using Method NWTPH-Gx 

 13 soil samples were analyzed for arsenic, cadmium, chromium, copper, lead, mercury, and 
zinc 

 29 soil samples were analyzed for arsenic, cadmium, chromium, lead, and mercury 

 28 soil samples were analyzed for BTEX 

 51 soil samples were analyzed for PAHs 

 13 soil samples were analyzed for SVOCs 

 5 soil samples were analyzed for PCBs 

 2 soil samples were analyzed for dioxins/furans. 

Based on the analytical results for these samples, the detected concentration in one or more 

samples was greater than the preliminary cleanup levels in shallow soil (i.e., less than 15 ft BGS) for: 

 TPH-O (1 sample; Figures 15) 

 TPH-G (13 samples; Figure 21) 

 BTEX (11 samples; Figure 21) 

 Arsenic (4 samples; Figure 17) 

 Mercury (10 samples; Figure 17) 
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 cPAHs (24 samples; Figure 19). 

Based on the analytical results for these samples, the detected concentration in one or more 

samples was greater than the preliminary cleanup levels in deeper soil (i.e., greater than 15 ft BGS) for: 

 TPH-D or TPH-O (3 samples; Figure16) 

 TPH-G (6 samples; Figure 22) 

 BTEX (5 samples; Figure 22) 

 Arsenic (1 samples; Figure 18) 

 Mercury (2 samples; Figure 18) 

 cPAHs (12 samples; Figure 20). 

PCBs were not detected in any of the soil samples at a concentration greater than the laboratory 

reporting limit. 

Dioxins and furans were analyzed for and detected in two shallow soil samples from the western 

and eastern halves of the Property at borings B-62 and B-65, respectively.  Analytical results for dioxin 

and furans are provided in Table 7 and discussed in Section3.3.1.4. 

Based on these data, soil quality at the Property is impacted by one or more of the listed 

constituents in two primary areas: 

 The northwestern portion in the area of the former gasoline stations 

 The northeastern portion where the creosote-like material was observed. 

In addition, PAHs, including primarily carcinogenic PAHs (cPAHs; Figures 19 and 20), were 

detected at concentrations greater than the preliminary cleanup levels at locations across the Property.  

Limited concentrations of metals including arsenic, copper, mercury, and zinc, and motor oil-range 

petroleum hydrocarbons were also detected at concentrations greater than the preliminary cleanup levels 

at various locations across the Property.  The analytical results for soil samples collected in the two 

primary areas and those collected at locations throughout the Property are discussed further below by 

area. 

 

3.3.1.2 Soil Quality in the Vicinity of the Former Gasoline Stations (Northwestern Portion) 

Soil quality in the northwestern portion of the Property was primarily impacted by operations 

associated with the former gasoline stations, probably including the associated underground storage tanks 

(USTs), transfer piping, and/or dispenser islands.  As discussed in the Phase I ESA (Landau Associates 

2007), few details of the former station operations and footprints are available; however, the field-

screening data and observations discussed in Section 2.3.3, the analytical data indicating the presence of 

TPH-G and BTEX, and the localized areal extent of the contamination suggest that the contamination is 
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related to surface or shallow subsurface releases from the former station(s).  The detected concentrations 

of TPH-G, usually along with one or more BTEX constituents, were greater than the preliminary cleanup 

levels in the soil samples collected from 13 borings at depths ranging from about 5 to 8 ft BGS (Figure 

21) near the depth of the groundwater table at the time of drilling.  Concentrations of TPH-G, benzene, 

toluene, and ethylbenzene were also greater than the preliminary cleanup levels in four (B-26-17.0, B-

50A-15-16, B-51-15-15, and B-52-15-16) of the seven deeper soil samples collected from this area 

(Figure 22).  The soil contamination appears to primarily be near the top of the groundwater table, but 

extends to a depth of at least 17 ft BGS locally; however, as noted below, TPH-G was detected at a 

concentration greater than the preliminary cleanup level in only 1 of 10 groundwater samples collected 

from eight locations (four temporary wells set in borings and four permanent wells) in this area (Figure 

27).  No BTEX was detected at concentrations greater than the preliminary cleanup levels in any of the 

groundwater samples from this area. 

 

3.3.1.3 Soil Quality in the Northeastern Portion 

As discussed in Section 2.3.3, no visual or field-screening evidence of potential contamination 

was identified in soils from the surface to about 20 ft BGS in any areas of the Property except the 

northwestern portion, discussed above.  The drilling, and soil sampling and analysis in the northeastern 

portion focused on evaluation of the extent of the creosote-like material that was first encountered at 

boring B-2 at the base of the fill at the contact with the underlying marine sediments layer.  The RI field 

investigation included drilling 11 borings in the area around B-2; soil samples were selected for 

laboratory analysis from near the contact with the marine sediments where the creosote-like material was 

encountered.  The creosote-like material was encountered in nine borings at depths of about 18 to 23 ft 

BGS and was estimated to be up to about 3 ft in thickness (Table 2 and Figure 23).  The analytical results 

for the two samples collected of the creosote-like material for laboratory analysis are discussed in Section 

3.3.3. 

The analytes detected in soil in the northeastern portion of the Property at concentrations greater 

than the preliminary cleanup levels were all in samples collected from greater than 15 ft BGS and 

consisted of: 

 PAHs (B-36, B-38, B-39, B-40, B-41) 

 cPAHs (B-38, B-39, B-40, B-47, MW-17D-15.5-16.5; Figure 20) 

 TPH-D (B-2, B-36; Figure 16) 

 TPH-O (B-2; Figure 16) 

 TPH-G (B-36, B-38, B-41; Figure 22) 
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 BTEX (B-38, B-41, B-47; Figure 22). 

Based on the field screening, observations during drilling, and analytical data, the soil 

contamination appears to be primarily associated with the creosote-like material at the base of the fill. 

As noted below, four shallow groundwater monitoring wells and two deeper wells were installed 

in the northeastern portion of the Property.  The groundwater samples from deeper well MW-9D indicated 

detected concentrations of PAHs, cPAHs, TPH-G, TPH-D, and BTEX greater than the preliminary 

cleanup levels (Figures 24, 26, and 27).  Well MW-9D is screened from 15 to 20 ft BGS, at 

approximately the depth where the creosote-like material was encountered.  Well MW-7D, located east of 

MW-9D but outside of the extent of creosote-like material observed in the soil borings, is also screened at 

the approximate depth of the creosote-like material.  Unlike well MW-9D, well MW-7D has not had any 

constituents of concern detected at concentrations greater than preliminary cleanup levels, suggesting that 

groundwater contamination associated with the creosote-like material does not extend beyond locations 

where groundwater is in contact with the creosote-like material. 

Two additional off-Property deeper groundwater monitoring wells (MW-16D and MW17-D) 

were installed to the north and the northeast of the Property during the Supplemental Investigation to 

further evaluate the extent of the creosote-like material.  Due to the presence of various utilities and 

permanent structures, these two off-Property wells could not be located nearer to the Property boundaries.  

The creosote-like material was not encountered during installation and drilling of either MW-16D or 

MW-17D.  Preliminary cleanup levels were not exceeded for any constituent in the groundwater sample 

from off-Property deeper well MW-16D to the north of the Property.  The sample from off-Property 

deeper well MW-17D to the northeast of the Property indicated low concentrations of cPAHs [0.02 

micrograms per liter (µg/L)] slightly above the cleanup level. 

Based on the occurrence of the creosote-like material at the base of the fill material, and the lack 

of evidence of contamination within the fill at shallower depths, the creosote-like material appears to be 

from a distinct source and likely predates placement of the overlying fill.  The creosote-like material was 

not observed in soil borings from MW-16D and MW-17D indicating the creosote-like material does not 

extend off-Property to those locations to the north and northeast. 

 

3.3.1.4 Soil Quality Property-wide 

Carcinogenic PAHs were detected at concentrations greater than preliminary cleanup levels in 

soil samples collected across the Property, as shown on Figures 19 and 20.  In the shallow soil, cPAHs 

were detected above the preliminary cleanup level primarily in the western portion of the Property, 

although some cPAH exceedances were identified in the eastern portion of the Property as well (B-66 and 
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B-67).  The highest concentrations of cPAHs in the shallow soil were in the sample from 4.6 ft BGS at 

boring B-23, which is the location of monitoring well MW-8.  In the deeper soil, concentrations of cPAHs 

were detected above the preliminary cleanup level at 10 of the 15 locations across the Property where 

samples were collected and analyzed.  The occurrence of the cPAHs in soil at various depths throughout 

the Property (ranging from less than 1 ft to about 17 ft BGS on the western side of the Property to greater 

than 20 ft BGS on the eastern side) suggest the presence of a source within the fill material placed over 

the native marine sediments and/or impacts due to the Seattle Fire in1889. 

Property-wide concentrations of the metals arsenic and mercury greater than the preliminary 

cleanup levels were identified in soil during the RI field investigation and the Supplemental Investigation.  

Arsenic was detected in shallow soils Property-wide, and exceeded the cleanup level at four locations, 

with the highest concentration at B-65 [30 milligrams per kilogram (mg/kg)].  In the deeper soils, arsenic 

exceeded the preliminary cleanup level in only the sample from off-Property location MW-17D (8 

mg/kg).  Because this location is off-Property, the detected concentration is likely indicative of area 

background concentrations.  Due to the change in preliminary cleanup levels to include criteria for 

protection of marine surface water, the preliminary cleanup level for mercury decreased from the 

preliminary cleanup level presented in the draft RI/FS report and is equal to the Puget Sound background 

level (Ecology 1994).  Mercury concentrations are greater than the revised preliminary cleanup level at 10 

locations across the Property (9 in shallow soil, 1 in deeper soil), with the highest concentration of 1.88 

mg/kg at B-33 from 17.5 to 18.5 BGS.  These Property-wide detections of metals suggest the presence of 

a source within the fill material placed over the native marine sediments. 

Dioxins and furans were detected in two shallow soil samples from the western and eastern 

halves of the Property at borings B-62 and B-65, respectively.  The TEQ of dioxins/furans at B-62 was 

0.0922 nanograms per kilogram (ng/kg), and the TEQ of dioxins/furans at B-65 was 34.4 ng/kg.  Dioxins 

and furans may be formed during combustion of organic compounds in the presence of chloride.  Typical 

sources include combustion of saltwater-soaked wood, waste incineration including home burn barrels, 

and some types of chemical manufacturing.  Various studied have evaluated background levels of dioxin 

in soil.  Ecology found dioxin/furan concentrations (as 2,3,7,8 TEQ) ranging from 0.13 ng/kg to 19 ng/kg 

in urban soil statewide (Ecology 1999); a recent study of dioxins/furans in soil from residential and 

undeveloped areas of Port Angeles found TEQ concentrations ranging from 0.49 ng/kg to 76 ng/kg 

(Ecology & Environment 2009).  The concentrations found at North Lot are within this range and may 

reflect combustion in the downtown Seattle area prior to the Property being paved. 
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3.3.2 GROUNDWATER QUALITY 

Preliminary Method B groundwater cleanup levels based on drinking water use and discharge to 

marine surface water, or MTCA Method A cleanup levels for groundwater were used to identify 

preliminary groundwater cleanup levels for detected constituents.  MTCA Method B groundwater cleanup 

levels were developed based on the most stringent of the federal or state maximum contaminant levels 

(MCLs), state primary and secondary MCLs, protection of marine surface water, and Method B standard 

formula values.  MTCA Method A groundwater cleanup levels, where available, were used for 

constituents for which Method B cleanup levels could not be calculated.  Cleanup levels were adjusted 

upward if the calculated cleanup level was lower than the natural background concentration for the 

constituent.  Cleanup levels for non-carcinogens were evaluated based on total Property risk and were 

adjusted downward, where necessary, in order to achieve a hazard index equal to or less than 1.  

Adjustment of cleanup levels for carcinogens for total Property risk was not necessary.  Total risk 

adjustment tables are provided in Appendix G. 

The western edge of Union Station is about 300 ft hydraulically upgradient of the Property.  The 

groundwater monitoring data for Union Station from 1997 through 2009 indicate the presence of arsenic 

in groundwater at concentrations greater than the unadjusted preliminary MTCA Method B groundwater 

cleanup level.  Dissolved arsenic concentrations in the June 2004 samples collected from six Union 

Station wells, which appear to be hydraulically upgradient of the Property (USMW-101R, USMW-102R, 

USMW-104, USMW-105, USMW-108R, USB-4R, and USB-6R1), ranged from 2.0 µg/L to 30 µg/L, 

with one non-detected value at a reporting limit of 5 µg/L.  The samples collected in August 2009 had 

arsenic concentrations ranging from 1.4 µg/L to 31 µg/L with one non-detected value at a reporting limit 

of 2 µg/L.   The arsenic background concentration calculated in 2004 was 36 µg/L; the arsenic 

background concentration being calculated for the 2009 data is expected to be similar to the 2004 value 

(Landau Associates 2004, 2009d). 

An arsenic background concentration for the Property of 25 µg/L was calculated in accordance 

with WAC 173-340-709; the Ecology Toxics Cleanup Program guidance document, Statistical Guidance 

for Ecology Site Managers (Ecology 1992) using the MTCA Stat97 Background Module; and the 2004 

and 2009 arsenic concentrations detected in the Union Station wells identified above.  The MTCA Stat97 

calculations worksheet for the background calculation showing the screening level based on the 90th 

percentile value as well as the data upon which it is based is provided in Appendix H.  The calculated 

arsenic background level was used for comparison with groundwater data from Property monitoring wells 

because it is considered to represent conditions upgradient of the Property. 
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Groundwater quality data, along with the preliminary groundwater cleanup levels, for the 

constituents detected in the groundwater samples are presented in Table 8.  The water quality criteria used 

in developing the preliminary cleanup levels is provided in Table 9.  The analytical results for 

constituents detected in groundwater at concentrations greater than the preliminary cleanup levels are 

presented in Table 10.  Analytical results for all constituents tested for and analytical laboratory reports 

are presented in Appendix F. 

As discussed below, the available groundwater analytical data do not indicate off-Property 

migration of potential groundwater contamination.  The groundwater elevations were compared to 

elevations of main sewer and storm drain pipes surrounding the Property to assess potential impacts to 

marine surface water due to groundwater infiltration into leaky underground pipes or along backfill 

associated with utility trenches.  The 18-inch diameter combined sewer piping located in areas to the 

north and northwest of the Property is generally at elevations above the water table and, therefore, 

groundwater migration off-Property along the sewer alignment in these areas is not considered to be a 

concern.  The 102-inch diameter main extending across the northern perimeter of the Property is at 

elevations below the groundwater table in most areas.  As discussed below, the only groundwater 

contamination on the Property is limited to the northeastern portion of the Property and there is no 

evidence of migration off-Property; therefore, there is no concern regarding groundwater migration along 

the 102-inch diameter main sewer alignment.  The evaluation of groundwater elevations compared to 

main sewer and storm drain elevations is presented in Table 11. 

 

3.3.2.1 General Groundwater Quality 

Groundwater quality was evaluated based on laboratory analysis of samples collected from 17 

temporary wells installed at direct-push boring locations during the Phase II and RI field investigations, 

from samples collected from 11 monitoring wells installed during the RI field investigation, and from 

samples collected from 8 monitoring wells installed during the Supplemental RI field investigation.  The 

11 monitoring wells installed during the RI field investigation were also sampled during the Supplemental 

RI field investigation and those data are included in the discussion below.  The samples were analyzed as 

follows: 

 43 groundwater samples were analyzed for TPH-G using Method NWTPH-Gx 

 43 groundwater samples were analyzed for TPH-D and TPH-O using Method NWTPH-Dx 

 43 groundwater samples were analyzed for PAHs 

                                                                                                                                                                           
1 A prefix of US is added to Union Station well names to prevent confusion with the Property wells that have similar names. 
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 43 groundwater samples were analyzed for dissolved MTCA metals (arsenic, cadmium, 
copper, chromium, lead, mercury, and zinc) 

 24 groundwater samples were analyzed for VOCs, including BTEX 

 19 groundwater samples were analyzed for BTEX 

 4 groundwater samples were analyzed for TPH using Method NWTPH-HCID. 

Based on the analytical results for these samples, a limited number of constituents were detected 

at concentrations greater than the laboratory reporting limit in one or more samples.  With the exception 

of benzo(a)pyrene, all of the laboratory reporting limits were less than the preliminary cleanup levels.  

Concentrations greater than the preliminary cleanup levels were detected in samples from 4 of 19 

monitoring wells, and from 8 of 17 temporary wells.  The analytes detected in one or more samples at a 

concentration greater than the preliminary cleanup level, and the sample location are as follows: 

 TPH-D or TPH-O (3 sample locations: MW-9D, and temporary wells B-38 and B-41; Figure 
24) 

 TPH-G (3 sample locations: MW-9D, and temporary wells B-18 and B-38; Figure 27) 

 Benzene (2 sample locations: MW-9D and temporary well B-2; Figure 27) 

 Metals (i.e., arsenic and/or lead) (4 sample locations: MW-5 and temporary wells B-1, B-3, 
and B-7; Figure 25) 

 PAHs (2 sample locations: MW-9D and MW-17D; Figure 26). 

Based on these data, groundwater contamination at the Property primarily occurs in the 

northeastern portion in the deeper portion of the shallow aquifer in the area where the creosote-like 

material was encountered (MW-9D).  As noted above, most of the detections above the preliminary 

cleanup levels were in grab samples from the temporary direct-push wells and not in the monitoring well 

samples.  In most cases, the detection from a temporary well sample was not duplicated in the sample 

from the nearby monitoring well.  The temporary wells do not allow for proper development and, 

therefore, the sample results from these wells are considered valuable for screening purposes but are not 

considered representative of Property groundwater quality. 

Due to the variable groundwater flow direction across the Property, monitoring wells installed 

during the RI and Supplemental Investigations were placed around the perimeter of the Property, 

including the two off-Property monitoring wells, to evaluate the potential migration of contaminants on to 

or off of the Property.  Based on the groundwater quality data, there is no migration of contaminants on to 

or off of the Property. 

The groundwater quality at the Property is discussed by area, similar to the soil quality 

discussion, as follows: 

 The northwestern portion in the area of the former gasoline stations 
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 The northeastern portion where the creosote-like material was observed. 

In addition, arsenic was detected in groundwater at concentrations greater than the preliminary 

cleanup level at seven locations in the eastern half of the Property and at one location in the north-central 

portion of the Property (Figure 25).  Lead was detected in one groundwater sample at a concentration 

greater than the preliminary cleanup level at one location in the north-central portion of the Property 

(Figure 25).  The analytical results for groundwater samples collected in the two areas noted above and 

those with metals concentrations greater than the preliminary cleanup levels from other areas of the 

Property are discussed below. 

 

3.3.2.2 Groundwater Quality in the Northwestern Portion 

The groundwater sampling identified minimal impact to groundwater quality in the vicinity of the 

former gasoline stations (northwestern portion of the Property).  The only constituent that exceeded 

preliminary cleanup levels for groundwater in the northwestern portion of the Property was TPH-G, 

which was detected in the groundwater sample collected from the temporary well at direct boring B-18 at 

a concentration of 1.3 milligrams per liter (mg/L), as shown on Figure 27.  The localized impact to 

groundwater appears to be the result of releases from former gasoline USTs and/or the associated piping 

and pump dispensers.  No other constituents of concern were detected at concentrations greater than the 

preliminary cleanup levels in groundwater samples collected in this area of the Property. 

 

3.3.2.3 Groundwater Quality in the Northeastern Portion 

Based on the analytical data, constituents of concern were detected at concentrations greater than 

the preliminary cleanup levels at the following locations in the northeastern portion of the Property: 

 MW-9D (TPH-D and TPH-G, benzene, ethylbenzene, naphthalene, 2-methylnaphthalene, 
cPAHs) 

 B-38 (TPH-D, TPH-O, and TPH-G) 

 B-41 (TPH-D) 

 B-2 (benzene). 

These impacts likely are the result of the presence of the creosote-like material identified at the 

fill/marine sediments interface in this area (see Section 3.3.3), and three of the four sampling locations are 

temporary wells.  Monitoring well MW-9D is screened from 15 ft to 20 ft BGS, just at or above the top of 

where the creosote-like material was identified.  Constituents of concern were not detected at 

concentrations greater than the preliminary cleanup levels in the groundwater samples collected from 

MW-9S, which is located in the immediate vicinity of MW-9D and is screened from 5 ft to 15 ft BGS.  

Groundwater samples collected from monitoring wells and soil borings in other areas of the Property 
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support the conclusion that the groundwater impacts from PAHs and from TPH-D and TPH-O are 

localized at the northeastern portion of the Property.  Groundwater impacts from TPH-G and BTEX 

compounds in this area do not appear to be related to the former gasoline station operations in the 

northwestern portion of the Property as samples collected from several locations between the northeastern 

and northwestern portions of the Property (MW-7S, MW-7D, B-3, MW-12, B-14, MW-11, B-27) did not 

contain reported concentrations of these constituents, with the exception of toluene, which was detected at 

a concentration slightly greater than the reporting limit [0.5 micrograms per liter (µg/L)] in the 

groundwater sample collected from MW-7D.  In addition, the off-Property well to the north, MW-16D, 

did not contain reported concentrations of these constituents.  The groundwater sample from off-Property 

well MW-17D to the northeast slightly exceeded the preliminary cleanup level for cPAHs; however, 

given that the creosote-like material was not encountered at MW-17D, it is unlikely that the cPAH 

exceedance at MW-17D is related to on-Property contamination. 

 

3.3.2.4 Metals in Groundwater 

Total arsenic was detected at a concentration greater than the calculated groundwater background 

level of 25 g/L in samples from three locations (MW-5, B-1, and B-7).  Lead was detected at a 

concentration greater than the preliminary cleanup level at one location (B-3). 

The detected concentrations of arsenic greater than the calculated background level ranged from 

29 µg/L to 58 µg/L, or 1.2 to approximately 2.3 times the calculated background level of 25 µg/L.  The 

highest concentration of arsenic (58 µg/L) was detected at monitoring well MW-5 during the RI field 

investigation.  During the Supplemental Investigation, monitoring well MW-5 was sampled again, and the 

arsenic concentration was 17 µg/L, which is significantly lower and below the calculated background 

level.  Arsenic was detected at concentrations greater than the preliminary cleanup level in 5 of 42 soil 

samples analyzed for arsenic.  Organic material (wood debris) was observed in soil borings advanced 

across the Property (Figure 8).  The presence of organic material, including TPH, which is known to be 

present in groundwater hydraulically upgradient of the Property, has a significant potential to cause 

reducing conditions in groundwater and arsenic is more soluble under reducing conditions.  Increased 

solubility of naturally occurring arsenic may be the cause of the elevated arsenic concentrations detected 

in groundwater. 

The lead concentration greater than the preliminary groundwater cleanup level at B-3 was the 

only exceedance for this constituent, and the detected concentration of 26 µg/L was less than twice the 

preliminary cleanup level of 15 µg/L.  In addition, lead was not detected in any of the soil samples 

collected from the Property during the RI or Supplemental Investigation (including the sample collected 
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from B-3) at concentrations greater than the preliminary cleanup levels and there has been no source of 

lead identified on the Property.  Because only one exceedance of the cleanup level was detected, and the 

exceedance was less than twice the cleanup level, lead is not anticipated to be a significant contaminant 

for Property groundwater. 

As discussed in Section 3.3.1.4, at some locations Property-wide mercury was detected in soil at 

concentrations above the preliminary cleanup level.  Mercury was not detected in any groundwater 

samples during either the RI or the Supplemental Investigation, demonstrating that the low concentrations 

of mercury detected across the Property are not mobile and are not affecting groundwater quality. 

 

3.3.3 FORENSIC ANALYSIS 

During the Phase II investigation, one soil sample was collected from the zone of creosote-like 

material observed in the northeastern portion of the Property and analyzed by the laboratory as a product 

sample due to the presence of free phase petroleum in the sample (Sample ID: B-21-20-23).  The sample 

was analyzed for TPH (using Method NWTPH-HCID) and for TPH-D, TPH-O, total metals, PCBs and 

PAHs.  The analytical results for this sample are presented in Table 12.  TPH-D (77,000 mg/kg), TPH-O 

(36,000 mg/kg), chromium (5.4 mg/kg), lead (7 mg/kg), and PAHs [120,000 micrograms per kilogram 

(µg/kg) to 19,000,000 µg/kg] were detected in the sample at concentrations greater than the laboratory 

reporting limits.  TPH-G and PCBs were not detected in the sample at concentrations greater then the 

reporting limits; however, the reporting limits for TPH-G were elevated. 

During the RI field investigation, an additional sample of the creosote-like material was collected 

for forensic analysis by Friedman & Bruya, Inc.  A hydrocarbon fuel scan was conducted by analyzing 

the sample using a gas chromatograph with a flame ionization detector.  In addition, the sample was 

analyzed for parent and alkylated PAHs and sulfur.  The analytical results are presented in Table 13 and 

the full laboratory report is included in Appendix F.  Based on the analytical results, Friedman & Bruya, 

Inc. identified the material as coal tar, or a coal tar-based material such as creosote. 
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4.0 SUMMARY AND CONCLUSIONS 

Landau Associates has prepared this remedial investigation (RI) for the approximately 3.85-acre 

North Lot Development property (Property), located at the southeastern corner of the intersection of 

South King Street (to the north) and Occidental Avenue South (to the west) in Seattle, Washington.  The 

Property consists of a paved parking lot, which is currently used for commuter parking and parking for 

events at Qwest Field. 

North Lot Development (NLD), as prospective purchaser of the Property from the owner, King 

County, has conducted various investigations to document and characterize soil and groundwater 

conditions at the Property and off-Property, and has identified localized contamination in soil and 

groundwater on the Property.  The RI and FS, which will be prepared and submitted as a separate 

document, are being conducted, as required under the Washington State Model Toxics Control Act 

(MTCA; Chapter 173-340 WAC), to document and evaluate contamination at the Property and to identify 

the appropriate cleanup action. 

NLD, as the prospective purchaser of the Property, has been in communication with Ecology 

since April 2008 regarding a suitable regulatory mechanism to facilitate the RI/FS and Cleanup Action 

Plan (CAP) review and concurrence by Ecology.  NLD submitted a proposal for a Prospective Purchaser 

Agreement/Consent Decree to Ecology in May 2008.  Proposal approval has been delayed due to limited 

Ecology and Attorney General staff resources.  Ecology subsequently proposed temporary use of 

Voluntary Cleanup Program (VCP) staff for completion of the RI/FS work. 

The use of VCP staff has allowed the RI/FS work to progress; however, the technical opinion 

letters available under the VCP will not provide sufficient liability protection for the viability of the 

proposed development for the Property.  Therefore, NLD has requested that Ecology continue to consider 

the existing Prospective Purchaser Agreement/Consent Decree Proposal, and that Ecology formal 

program and Attorney General office staff be made available to oversee the cleanup action after the work 

with the VCP staff has been completed. 

 

4.1 HISTORICAL INFORMATION, FIELD INVESTIGATIONS, AND 
PHYSICAL CONDITIONS 

 The Property was originally undeveloped tideflats of Elliott Bay and was filled in the late 
1890s and early 1900s.  The Property was operated as a rail yard from the late 1800s until the 
late 1960s.  In addition, two gasoline stations were formerly located in the northwestern 
corner of the Property at different times between the late 1930s and approximately 1966.  The 
Property has been used as a parking lot since the 1970s. 

 Based on the historical operations conducted on the Property, the constituents of concern for 
this RI are TPH, VOCs including BTEX, PAHs, metals, and PCBs. 
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 The field investigations included the drilling and sampling of 80 soil borings for evaluation of 
shallow (about 6 to 32 ft BGS) subsurface conditions (69 direct-push borings and 11 hollow-
stem auger borings), installation of 19 groundwater monitoring wells (14 shallow wells and 5 
deeper wells), and a geophysical survey. 

 Five Landau Associates boring locations were selected as locations for drilling of deeper 
borings by Terra Associates for use in their geotechnical evaluation of the Property.  These 
deeper (maximum depth of 80.5 ft BGS) boring data were used to assess geologic and 
hydrogeologic conditions at the Property. 

 Soil conditions encountered during drilling consisted of: 1) various types of fill to maximum 
depths of 30.75 ft BGS; 2) beneath the fill, a marine sediment layer (former native tideflat) 
with the upper contact at depths ranging from 18 ft BGS to 30.75 ft BGS; 3) underlying the 
marine sediment layer, a unit interpreted to be alluvial deposits with the upper contact at 
depths ranging from 25.0 ft BGS to 45.5 ft BGS. 

 The uppermost hydrostratigraphic unit consists of the water table aquifer within the fill that 
overlies the marine sediment unit, which is the uppermost aquitard beneath the Property.  The 
depths to groundwater measured during the RI range from about 5.5 to 11.0 ft BGS.  Based 
on the limited groundwater measurements collected for the RI, the groundwater elevations 
appear generally higher toward the southwestern portion of the Property, and lower toward 
the eastern portion of the Property, suggesting localized mounding and/or variable flow with 
some localized flow to the north and northeast.  This is inconsistent with area and regional 
flow to the west toward Puget Sound.  Deeper groundwater beneath the marine silt unit was 
not evaluated as part of this study.  Groundwater elevations were measured during different 
seasons, and overall groundwater flow across the Property does not vary significantly with 
the seasons. 

 Field-screening results indicated: 1) petroleum odor, sheen, and elevated PID measurements 
in shallow soil (less than 15 ft BGS) from borings drilled in the area of the former gasoline 
stations in the northwestern portion of the Property; and 2) a strong petroleum odor, sheen, 
and a creosote-like material at depths of about 18 to 23 ft BGS at boring locations in the 
northeastern portion of the Property.  The creosote-like material appears to be present at the 
contact between the fill unit and underlying marine sediment, and ranges from 1 ft to 3 ft in 
thickness.  Observations during drilling in the northeastern, eastern, and southern portions of 
the Property and field-screening did not indicate the presence of potential contamination in 
the fill material from the surface to about 18 ft BGS, even in those areas where the creosote-
like material was encountered. 

4.2 NATURE AND EXTENT OF CONTAMINATION 

 Northwestern Portion of the Property: The laboratory analytical and field-screening data 
indicate that shallow soil (less than 15 ft BGS) has been impacted by releases resulting from 
the former gasoline station operations.  The soil contamination appears to be primarily near 
the top of the groundwater table, but extends to a depth of at least 17 ft BGS locally.  TPH-G 
was detected at a concentration greater than the preliminary cleanup level in one of six 
groundwater samples collected in this area.  No BTEX was detected at concentrations greater 
than the preliminary cleanup levels in any of the groundwater samples from this area.  Due to 
the presence of benzene in shallow soil in the northwestern portion of the Property, the 
potential for vapor intrusion was evaluated and will be addressed in the FS document. 
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 Northeastern Portion of the Property: Deeper soil (greater than 15 ft BGS) has been 
impacted by petroleum hydrocarbons and PAHs.  Based on the field screening, observations 
during drilling, and analytical data, the soil contamination appears to be primarily associated 
with the creosote-like material observed at the base of the fill.  Groundwater impact was 
detected in one deeper well (screened from 15 to 20 ft BGS, at approximately the depth 
where the creosote-like material was encountered).  Based on the occurrence of the creosote-
like material at the base of the fill material, and the lack of evidence of contamination within 
the fill at shallower depths, the creosote-like material appears to be from a distinct source and 
likely predates placement of the overlying fill. 

 Other Portions of the Property: PAHs including primarily cPAHs, were detected at 
concentrations greater than the preliminary cleanup levels in most of the soil samples 
collected across the southern portion of the Property.  Arsenic and motor-oil-range petroleum 
hydrocarbons were also detected at concentrations greater than the preliminary cleanup levels 
in soil samples collected in the west-central portion of the Property.  The occurrence of these 
analytes in shallow surface soil suggest a source within the fill material placed over the native 
marine sediment layer.  PAHs were not detected at concentrations greater than the 
preliminary cleanup levels in groundwater samples collected from the southern portion of the 
Property.  Arsenic was detected in several groundwater samples collected from the southern 
and western portions of the Property and lead was detected in one groundwater sample 
collected from the north-central portion of the Property; however, the concentrations of 
arsenic and lead detected above the preliminary cleanup levels in groundwater were low and 
are not considered a concern for the Property.  Off-Property borings to the northwest of the 
Property, and off-Property wells to the north and northeast of the Property were generally 
clean and bounded contaminants of concern to demonstrate that contamination is not 
migrating off-Property.  The analytes detected at off-Property well MW-17D are likely to be 
indicative of background concentrations and not Property-related due to the well’s location 
relative to and distance from the Property. 

4.3 CONCLUSIONS 

The information developed and presented for the RI found that groundwater contamination at 

concentrations greater than the preliminary cleanup levels is present near the base of the water table 

aquifer (approximately 20 ft BGS) where creosote-like material is present, and that there is localized soil 

contamination due to gasoline constituents associated with the former gasoline stations in the 

northwestern portion of the Property near the depth of the water table.  Based on the data collected for the 

RI, the extent of contamination from Property activities is limited to the Property.  The FS document will 

identify the areas and volumes of contamination requiring remedial action and remedial action objectives, 

provide identification and screening of technologies, develop remedial action alternatives, and 

recommend a cleanup action plan. 
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5.0 USE OF THIS REPORT 

This report was prepared for the exclusive use of North Lot Development, and applicable 

regulatory agencies, for specific application to the North Lot Development Property, including review by 

the public.  No other party is entitled to rely on the information, conclusions, and recommendations 

included in this document without the express written consent of Landau Associates.  Further, the reuse of 

information, conclusions, and recommendations provided herein for extensions of the project or for any 

other project, without review and authorization by Landau Associates, shall be at the user’s sole risk.  

Landau Associates warrants that within the limitations of scope, schedule, and budget, our services have 

been provided in a manner consistent with that level of care and skill ordinarily exercised by members of 

the profession currently practicing in the same locality under similar conditions as this project.  We make 

no other warranty, either express or implied.  This document was prepared under the supervision and 

direction of the undersigned. 

 

LANDAU ASSOCIATES, INC. 
 
 
 
 
Kathryn F. Hartley 
Senior Staff Scientist 
 
 
 
 
Piper M. Roelen, P.E. 
Senior Engineer 
 
 
 
 
Timothy L. Syverson, L.G. 
Senior Associate Geologist 
 
KFH/PMR/TLS/ccy 
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1. This cross section has been interpreted and
generalized from project field data.  Variations between
this cross section and actual conditions may exist.  The
project boring logs and written report must be
referenced for a proper understanding of the nature of
the subsurface conditions.  This cross section was
prepared for environmental interpretation purposes and
is not intended to be used for geotechnical planning
purposes.

2. See report text for descriptions of geologic units.

3. For cross-section line location, see Figure 7.

4. Water level data for borings B-2 and B-1 (Terra
Associates 2008) adjusted based on data from
monitoring wells MW-7 and MW-1.

5. Black and white reproduction of this color original may
reduce its effectiveness and lead to incorrect
interpretation.
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Notes
1. This cross section has been interpreted and generalized

from project field data.  Variations between this cross
section and actual conditions may exist.  The project
boring logs and written report must be referenced for a
proper understanding of the nature of the subsurface
conditions.  This cross section was prepared for
environmental interpretation purposes and is not
intended to be used for geotechnical planning purposes.

2. See report text for descriptions of geologic units.

3. For cross-section line location, see Figure 7.

4. Water level data from borings B-5 and B-3 (Terra
Associates 2008) adjusted based on data from
monitoring wells MW-3 and MW-5.

5. Wood debris observations in B-5 and B-3 (Terra
Associates 2008) noted from co-located borings B-31b
and B-44.

6. Black and white reproduction of this color original may
reduce its effectiveness and lead to incorrect
interpretation.
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Mixture of sand, gravels, silt, and clay (dense to very dense).
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corresponds to increased material density.

Creosote-like material in soil
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chippings, and timber (loose to very dense).
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Notes

1. This cross section has been interpreted and
generalized from project field data.  Variations between
this cross section and actual conditions may exist.
The project boring logs and written report must be
referenced for a proper understanding of the nature of
the subsurface conditions.  This cross section was
prepared for environmental interpretation purposes
and is not intended to be used for geotechnical
planning purposes.

2. See report text for descriptions of geologic units.

3. For cross-section line location, see Figure 7.

4. Water level data from borings B-1, B-4, and B-2 (Terra
Associates 2008) adjusted based on data from
monitoring wells MW-1, MW-4, and MW-7.

5. Black and white reproduction of this color original may
reduce its effectiveness and lead to incorrect
interpretation.
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Notes

1. This cross section has been interpreted and
generalized from project field data.  Variations
between this cross section and actual conditions
may exist.  The project boring logs and written
report must be referenced for a proper
understanding of the nature of the subsurface
conditions.  This cross section was prepared for
environmental interpretation purposes and is not
intended to be used for geotechnical planning
purposes.

2. See report text for descriptions of geologic units.

3. For cross-section line location, see Figure 7.

4. Black and white reproduction of this color
original may reduce its effectiveness and
lead to incorrect interpretation.
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Direct-Push Soil Boring and
Monitoring Well Location

!H Direct-Push Soil Boring Location

!
Direct-Push Soil and Groundwater
Sample Location

Historical Building Outlines

Fence Line

Property Boundary

Notes
1. Gray symbol indicates sample was not
    analyzed for this constituent at this depth.
2. Depths are in feet below ground surface.
3. Diesel soil cleanup level is 2,000 mg/kg, 
    Motor Oil soil cleanup level is 2,000 mg/kg.
4. Bold values indicate compound was
    detected at the reported concentration.
    Orange highlight indicates compound exceeds
    cleanup level.

2/27/2008 9-9.5

Diesel <50

Lube Oil <100

B-1

2/28/2008 7-8

Diesel <50

Lube Oil <100

B-10
2/28/2008 6-6.5

Diesel 58
Lube Oil 560

B-11
2/28/2008 6-7

Diesel 65
Lube Oil 82

B-12

2/28/2008 5-5.75

Diesel 90
Lube Oil 630

B-13

2/28/2008 5-6.33

Diesel 65
Lube Oil 500

B-14
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Lube Oil <100
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2/29/2008 5-6
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Lube Oil 150
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Lube Oil 98
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Lube Oil 44

B-19

2/27/2008 9-9.5
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Lube Oil 440
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2/29/2008 6.5-8

Diesel 51
Lube Oil 190
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2/27/2008 7.5-8.5

Diesel 22
Lube Oil 63
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Diesel 49
Lube Oil 310
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Lube Oil 1,200 <100
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Lube Oil <100
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Lube Oil 470
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2/27/2008 6-6.5
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Lube Oil <100
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2/27/2008 6-7

Diesel <50

Lube Oil <100

B-7
2/28/2008 5-6

Diesel 15
Lube Oil 68

B-8

2/28/2008 5.5-6.5

Diesel <50

Lube Oil <100

B-9

Date Depth (ft)

Diesel Result mg/kg

Lube Oil Result mg/kg

Location ID

5. <1.00 = The analyte was not detected at the 
    reported concentration
6. Refer to Figure 3 for Historical Property Features
    Legend.
7. Black and white reproduction of this color original
    may reduce its effectiveness and lead to incorrect
    interpretation.
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Direct-Push Soil Boring and
Monitoring Well Location

!H Direct-Push Soil Boring Location

!
Direct-Push Soil and Groundwater
Sample Location

Historical Building Outlines

Fence Line

Property Boundary

Notes
1. Gray symbol indicates sample was not 
    analyzed for this constituent at this depth.
2. Depths are in feet below ground surface.
3. Diesel soil cleanup level is 2,000 mg/kg,
    Motor Oil soil cleanup level is 2,000 mg/kg.
4. Bold values indicate compound was
    detected at the reported concentration.
    Orange highlight indicates compound exceeds
    cleanup level.

10/10/2008 17.5-18.5

Diesel <50

Lube Oil <100

B-33

10/10/2008 21.5-21.9

Diesel 140
Lube Oil 310

B-47

8/4/2009 15.5-16.5

Diesel 400
Lube Oil 160

MW-17D

2/27/2008 20-21

Diesel 8,600
Lube Oil 2,300

B-2

10/8/2008 24.5-26

Diesel 49
Lube Oil 150

B-40
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Diesel 220
Lube Oil 130

B-39

10/9/2008 19.3-20

Diesel 2,900
Lube Oil 690

B-36

10/9/2008 20-21

Diesel 2,000
Lube Oil 480

B-41

Date Depth (ft)

Diesel Result mg/kg

Lube Oil Result mg/kg

Location ID

10/9/2008 21.5-22.4 22.4-23

Diesel 690 59
Lube Oil 220 42

B-38

5. <1.00 = The analyte was not detected at the 
    reported concentration
6. Refer to Figure 3 for Historical Property Features
    Legend.
7. Black and white reproduction of this color original
    may reduce its effectiveness and lead to incorrect
    interpretation.

10/9/2008 17.5-18.5 21.5-22.5

Diesel 130 400
Lube Oil 130 860

B-44
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Legend

&<

Direct-Push Soil Boring and
Monitoring Well Location

!H Direct-Push Soil Boring Location

!
Direct-Push Soil and Groundwater
Sample Location

Historical Building Outlines

Fence Line

Property Boundary

Notes
1. Gray symbol indicates sample was not
    analyzed for this constituent at this depth.
2. Depths are in feet below ground surface.
3. Soil cleanup levels for metals are as follows:
    Arsenic is 7 mg/kg, Mercury is 0.07 mg/kg.
4. NA = Not Analyzed
5. Bold values indicate compound was
    detected at the reported concentration.
    Orange highlight indicates compound exceeds
    cleanup level.

6. &lt;1.00 = The analyte was not detected at the 
    reported concentration
7. Refer to Figure 3 for historical property features
    legend.
8. Black and white reproduction of this color original
    may reduce its effectiveness and lead to incorrect
    interpretation.Date Depth (ft)

Arsenic Result mg/kg

Mercury Result mg/kg

Location ID

2/29/2008 7-8

Arsenic <20

Mercury <0.05

B-18
2/29/2008 5-6

Arsenic <20

Mercury 0.08

B-17

2/27/2008 6.5-8

Arsenic <20

Mercury <0.06

B-20

2/28/2008 5-6.33

Arsenic <50

Mercury 0.08

B-15
7/28/2009 1-2

Arsenic <5

Mercury 0.05

B-63

2/28/2008 5-6.33

Arsenic <5

Mercury 0.06

B-14

2/29/2008 5-6

Arsenic <5

Mercury 0.16

B-16

2/27/2008 9-9.5

Arsenic <5

Mercury 0.07

B-19

7/28/2009 1-2

Arsenic <10

Mercury 0.04

B-62 7/27/2009 1-2

Arsenic <5

Mercury 0.59

B-58

7/27/2009 1-2

Arsenic 7
Mercury 0.12

B-59

2/28/2008 5-5.75

Arsenic <5

Mercury 0.06

B-13

2/27/2008 7.5-8.5

Arsenic 9
Mercury 0.05

B-3
2/27/2008 6-7

Arsenic <6

Mercury <0.05

B-4

7/28/2009 1-2

Arsenic 5
Mercury 0.02

B-66

2/27/2008 9-9.5

Arsenic <10

Mercury <0.08

B-2
2/27/2008 9-9.5

Arsenic <6

Mercury 0.07

B-1

2/27/2008 10-11

Arsenic <6

Mercury <0.06

B-5

7/28/2009 1-2

Arsenic 6
Mercury 0.08

B-68

7/27/2009 1-2

Arsenic 8
Mercury 0.06

B-64

2/28/2008 5-6

Arsenic <7

Mercury <0.06

B-8

10/7/2008 0.2-2 8-10.5

Arsenic 2.1 2.3
Mercury 0.34 <0.06

B-32

2/27/2008 6-7

Arsenic <6

Mercury 0.07

B-7

7/27/2009 1-2

Arsenic 7
Mercury 0.02

B-67

2/27/2008 6-6.5

Arsenic <6

Mercury <0.06

B-6
7/27/2009 1-2

Arsenic 30
Mercury 0.05

B-65
2/28/2008 5.5-6.5

Arsenic <5

Mercury <0.05

B-9
7/27/2009 1-2

Arsenic 7
Mercury 0.05

B-60
2/28/2008 7-8

Arsenic <6

Mercury 0.1

B-10
10/7/2008 0.3-4 8-10

Arsenic 1.9 9.6
Mercury 0.08 0.05

B-31
2/28/2008 6-6.5

Arsenic <30

Mercury <0.09

B-11
10/7/2008 0.3-4 0.3-4

Arsenic 2.4 1.6
Mercury 0.1 <0.05

B-30
7/27/2009 1-2

Arsenic 7
Mercury 0.05

B-572/28/2008 6-7

Arsenic <8

Mercury <0.06

B-12

7/27/2009 1-2

Arsenic 6
Mercury <0.02

B-61



&<

&<

&<

&<

&<

&< &<

&<&<

&<

!H !H

!H

!H

!H

!H!H

!H

!H

!H

!H

!H

!H
!H

!H

!H

!H

!H

!H

!H

!H
!H

!H

!H

!H

!H

!H

!H!H

!H

!

!H

!

!H

!

!H
!H

!

!

!

!

!

!H

!

!

!

!

!H

!H

!H

!H

!H

!

!

!H

!H

!H

!H

&<

&<

&<

&<

&<

&<

&<

&<

!H

&<

!

!H

&<

Ce
nt

er 
Dr

ive
 La

ne

B-38

B-36/MW-6

MW-1

B-44/MW-5

B-33/MW-4

B-31B/MW-3
B-29/MW-2

MW-8
B-34/MW-7SB-34/MW-7D

B-41/MW-9D
B-41/MW-9SB-24

B-26

B-28
B-27

B-25

B-30 B-32

B-35

B-39

B-37

B-42

B-43

B-46B-45

B-47
B-40

B-31A

B-6

B-4

B-7

B-5

B-1

B-3

B-8

B-9

B-2

B-10

B-16

B-15

B-20
B-13

B-14

B-19

B-11

B-21

B-22B-17

B-12

B-18
B-56

B-55

B-64

B-65

MW-11 MW-12

MW-14

MW-13

MW-17d

MW-16D

MW-15D

MW-10

B-67

B-68
B-66

B-59
B-63

B-58

B-60
B-57B-61

B-59A

B-62

B-50

B-52

B-51
B-50A

B-53
B-54

S KING ST

1S
T

 A
V

E
 S

2N
D

 A
V

E
 S

O
C

C
ID

E
N

TA
L 

A
V

E
 S

2N
D

 E
X

T AV
E

 S

O
C

C
ID

E
N

TA
L 

A
V

E
 S

0 80 160

Scale in Feet

DRAFT

Data Source: Triad Boundary Survey, King County

North Lot Development
Seattle, Washington

Arsenic, and Mercury
Detected in Soil 15+ Feet
Below Ground Surface

Figure

18

Y
:\

P
ro

je
ct

s\
1

0
1

4
00

1
\M

a
p

d
o

cs
\N

o
rt

h
 L

ot
 R

I\
F

ig
1

8
-M

e
ta

ls
_

1
5

+
.m

xd
 1

0
/9

/2
0

0
9

Legend

&<

Direct-Push Soil Boring and
Monitoring Well Location

!H Direct-Push Soil Boring Location

!
Direct-Push Soil and Groundwater
Sample Location

Historical Building Outlines

Fence Line

Property Boundary

Notes
1. Gray symbol indicates sample was not
    analyzed for this constituent at this depth.
2. Depths are in feet below ground surface.
3. Metal soil cleanup levels are as follows:
    Arsenic = 7 mg/kg, Mercury = 0.07 mg/kg
4. Bold values indicate compound was
    detected at the reported concentration.
    Orange highlight indicates compound 
    exceeds cleanup level.

5. NA = Not Analyzed
6. <1.00 = The analyte was not detected at the 
    reported concentration
7. Refer to Figure 3 for Historical Property 
    Features Legend.
8. Black and white reproduction of this color 
    original may reduce its effectiveness and lead 
    to incorrect interpretation.

7/27/2009 15.5-16.5

Arsenic 8
Mercury 0.48

MW-17D

2/29/2008 19-20

Arsenic <10

Mercury <0.07

B-21
2/27/2008 20-21

Arsenic <6

Mercury <0.06

B-2

10/10/2008 17.5-18.5

Arsenic 5
Mercury 1.88

B-33

Date Depth (ft)

Arsenic Result mg/kg

Mercury Result mg/kg

Location ID
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Legend

&<
Direct-Push Soil Boring and
Monitoring Well Location

!H Direct-Push Soil Boring Location

!
Direct-Push Soil and Groundwater
Sample Location

Historical Building Outlines

Fence Line

Property Boundary

Notes
1. Gray symbol indicates sample was not
    analyzed for this constituent at this depth.
2. Depths are in feet below ground surface.
3. Soil cPAH TEQ cleanup level is 140 µg/kg.
4. Bold values indicate compound was
    detected at the reported concentration.
    Orange highlight indicates compound exceeds
    cleanup level.

7/28/2009 1-2

TEQ 166

B-66

7/27/2009 1-2

TEQ 117

B-61

2/28/2008 6-7

TEQ 151

B-12

10/10/2008 8-10

TEQ 102

B-45

2/27/2008 9-9.5

TEQ 30

B-2

2/29/2008 6-6.75

TEQ 151

B-19

7/27/2009 1-2

TEQ 176

B-57

2/28/2008 5-6

TEQ 189

B-8

7/28/2009 1-2

TEQ 219

B-62

7/27/2009 1-2

TEQ 278

B-67

10/7/2008 2.2-3 7-8

TEQ 381 286

B-24

2/28/2008 5-5.75

TEQ 545

B-13

10/7/2008 8-8.3

TEQ 549

B-27

10/28/2008 6-6.5

TEQ 651

B-11

10/8/2008 4-7.6

TEQ 711

B-26

7/27/2009 1-2

TEQ 939

B-60

8/4/2009 15

TEQ 969

MW-14

2/29/2008 5-6

TEQ 1,435

B-17

7/28/2009 1-2

TEQ 1,559

B-63

2/29/2008 5-6

TEQ 2,453

B-16

2/28/2008 5-6.33

TEQ 2,606

B-15

2/28/2008 5-6.33

TEQ 3,048

B-14

2/27/2008 7.5-8.5

TEQ <64

B-310/8/2008 4.6-6.7

TEQ 2,212,000

B-23

2/28/2008 7-8

TEQ <66

B-10

2/29/2008 7-8

TEQ <66

B-18

2/27/2008 9-9.5

TEQ <64

B-1

2/29/2008 6.5-8

TEQ <66

B-20

10/7/2008 4.2-7

TEQ <62

B-28

10/7/2008 0.3-4 8-10.5

TEQ 4,233 <58

B-30

2/28/2008 0.2-2 8-10.5

TEQ 3 <59

B-32

2/27/2008 6-7

TEQ <63

B-4

2/27/2008 10-11

TEQ <63

B-5

7/27/2009 1-2

TEQ <59

B-58

7/27/2009 1-2

TEQ <64

B-59

7/27/2009 1-2

TEQ <59

B-64

7/27/2009 1-2

TEQ <58

B-65

2/27/2008 6-6.5

TEQ <63

B-6

7/28/2009 1-2

TEQ <65

B-68

2/27/2008 6-7

TEQ <64

B-7

2/28/2008 5.5-6.5

TEQ <64

B-9

10/7/2008 0.3-4 8-10

TEQ 799 1,804

B-31

5. <1.00 = The analyte was not detected at the 
    reported concentration.
6. Refer to Figure 3 for Historical Property Features
    Legend.
7. Black and white reproduction of this color
    original may reduce its effectiveness and lead 
    to incorrect interpretation.Date Depth (ft)

TEQ Result µg/kg

Location ID
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Legend

&<

Direct-Push Soil Boring and
Monitoring Well Location

!H Direct-Push Soil Boring Location

!
Direct-Push Soil and
Groundwater Sample Location

Historical Building Outlines

Fence Line

Property Boundary

Notes
1. Gray symbol indicates sample was not
    analyzed for this constituent at this depth.
2. Depths are in feet below ground surface.
3. Soil cPAH TEQ is 140 µg/kg.
4. Bold values indicate compound was
    detected at the reported concentration.
    Orange highlight indicates compound exceeds
    cleanup level.

10/8/2008 16-20

TEQ <60

B-23

10/10/2008 17.5-18.5

TEQ 1,540

B-33

10/9/2008 21-22.3

TEQ 4,517

B-39

10/9/2008 17.5-18.5 21.5-22.5

TEQ 488 12,387

B-44

7/27/2009 15-16

TEQ 125

B-57

7/27/2009 15-16

TEQ 1,039

B-58

7/27/2009 15-16

TEQ 1,433

B-60

8/4/2009 15.5-16.5

TEQ 5,425

MW-17D

Date Depth (ft)

TEQ Result µg/kg

Location ID

10/8/2008 16-19

TEQ <190

B-26 10/7/2008 16.5-17.5

TEQ 230

B-27

10/10/2008 21.5-21.9

TEQ 1,291

B-47

10/8/2008 24.5-26

TEQ 2,807

B-40

10/9/2008 21.5-22.4 22.4-23

TEQ 5,500 4,232

B-38

10/9/2008 19.3-20

TEQ <320,000

B-36
10/9/2008 20-21

TEQ <160,000

B-41

5. <1.00 = The analyte was not detected at the 
    reported concentration
6. Refer to Figure 3 for Historical Property Features
    Legend.
7. Black and white reproduction of this color 
    original may reduce its effectiveness and lead 
    to incorrect interpretation.
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Legend
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Direct-Push Soil Boring and
Monitoring Well Location

!H Direct-Push Soil Boring Location

!
Direct-Push Soil and
Groundwater Sample Location

Historical Building Outlines

Fence Line

Property Boundary

Notes
1. Gray symbol indicates sample was not 
    analyzed for the constituent at this depth.
2. Depths are in feet below ground surface.
3. Gasoline soil cleanup level is 30 mg/kg,
    Benzene soil cleaup level is 4.5 µg/kg.
4. Bold values indicate compound was
    detected at the reported concentration.
    Orange highlight indicates compound exceeds
    cleanup level.

2/27/2008 10-11

Gasoline <20

Benzene NA

B-5

8/6/2009 8-9

Gasoline <4.4

Benzene <11

B-55

2/28/2008 5-6.33

Gasoline <20

Benzene NA

B-15

2/29/2008 7-8

Gasoline 1,500
Benzene 420

B-18

2/29/2008 5-6

Gasoline 18
Benzene <13

B-16

2/27/2008 7.5-8.5

Gasoline <20

Benzene NA

B-3

7/28/2009 5

Gasoline 3,200
Benzene 460

B-51

2/27/2008 9-9.5

Gasoline <82

Benzene NA

B-2

2/27/2008 9-9.5

Gasoline <20

Benzene NA

B-1

2/29/2008 5-6

Gasoline 1,900
Benzene 1,900

B-17

10/7/2008 0.2-2.0 8-10.5

Gasoline <110 <20

Benzene NA NA

B-32

2/29/2008 6-6.75

Gasoline 54
Benzene <18

B-19

2/29/2008 6.5-8

Gasoline 1,200
Benzene 200

B-20

10/8/2008 5

Gasoline 6,100
Benzene 57,000

B-23

10/7/2008 7.5

Gasoline 1,400
Benzene 350

B-24

10/8/2008 7.5

Gasoline 1,200
Benzene 6,400

B-26

10/7/2008 8

Gasoline 140
Benzene 65

B-27

10/7/2008 5

Gasoline 1,600
Benzene 160

B-28

10/10/2008 8.5

Gasoline <4.4

Benzene <11

B-45

7/28/2009 4

Gasoline 180
Benzene NA

B-54

10/7/2008 0.3-4 8-10.5

Gasoline <55 <20

Benzene NA NA

B-30
2/28/2008 6-6.5

Gasoline <20

Benzene NA

B-11

7/28/2009 6.5

Gasoline 760
Benzene 79

B-52

2/28/2008 6-7

Gasoline <13

Benzene NA

B-12

8/3/2009 4.5-5

Gasoline 250
Benzene 20

MW-11

8/6/2009 9-10

Gasoline <3.8

Benzene <9.5

B-56

7/27/2009 10-15

Gasoline 20
Benzene NA

B-57

2/28/2008 7-8

Gasoline <20

Benzene NA

B-10

2/28/2008 5-6

Gasoline <20

Benzene NA

B-8

2/28/2008 5.5-6.5

Gasoline <20

Benzene NA

B-9
2/27/2008 6-6.5

Gasoline <20

Benzene NA

B-6

2/27/2008 6-7

Gasoline <20

Benzene NA

B-7

10/7/2008 0.3-4

Gasoline <55

Benzene NA

10/10/2008 8-10

Gasoline <20

Benzene NA

B-31

2/28/2008 5-5.75

Gasoline <20

Benzene NA

B-13
2/28/2008 5-6.33

Gasoline <20

Benzene NA

B-14

2/27/2008 6-7

Gasoline <20

Benzene NA

B-4

Date Depth (ft)

Gasoline Result mg/kg

Benzene Result µg/kg

Location ID

5. <1.00 = The analyte was not detected at the 
    reported concentration.
6. Refer to Figure 3 for Historical Property Features
    Legend.
7. NA = Not Analyzed.
8. Black and white reproduction of this color 
    original may reduce its effectiveness and lead 
    to incorrect interpretation.
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Legend

&<

Direct-Push Soil Boring and
Monitoring Well Location

!H Direct-Push Soil Boring Location

!
Direct-Push Soil and
Groundwater Sample Location

Historical Building Outlines

Fence Line

Property Boundary

Notes
1. Gray symbol indicates sample was not
    analyzed for this constituent at this depth.
2. Depths are in feet below ground surface.
3. Gasoline soil cleanup level is 30 mg/kg,
    Benzene soil cleanup level is 4.5 µg/kg.
4. Bold values indicate compound was
    detected at the reported concentration.
    Orange highlight indicates compound exceeds
    cleanup level.
5. <1.00 = The analyte was not detected at the 
    reported concentration.

7/28/2009 15-16

Gasoline 60
Benzene <22

B-50A

7/28/2009 15-16

Gasoline 11
Benzene <17

B-54

7/28/2009 15-16

Gasoline 12
Benzene 53

B-52

7/28/2009 15-16

Gasoline 1,600
Benzene <120

B-51*

7/28/2009 15-16

Gasoline <5.5

Benzene <14

B-53

10/10/2008 17.5-18.5

Gasoline <20

Benzene NA

B-33

10/9/2008 22

Gasoline 2,000
Benzene 5,200

B-38

10/8/2008 19.8

Gasoline 38
Benzene <28

B-36

2/27/2008 20-21

Gasoline <660

Benzene NA

B-2

10/9/2008 16.5

Gasoline 32
Benzene 19

B-41

8/4/2009 15.5-16.5

Gasoline <20

Benzene NA

MW-17D

10/8/2008 25

Gasoline <4.5

Benzene <11

B-40
10/10/2008 21.8

Gasoline <11

Benzene 32

B-47

10/7/2008 17

Gasoline 17
Benzene <22

B-27

10/8/2008 17

Gasoline 4,300
Benzene 730

B-26

Date Depth (ft)

Gasoline Result mg/kg

Benzene Result µg/kg

Location ID

6. Refer to Figure 3 for Historical Property Features
    Legend.
7. NA = Not Analyzed.
*  Benzene reporting limit elevated at B-51 due to
   sample conditions. Toluene was detected at B-51
   at 700 µg/kg.
8. Black and white reproduction of this color 
    original may reduce its effectiveness and lead to 
    incorrect interpretation.
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Legend
Approximate Extent of
Creosote-Like Material
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Direct-Push Soil Boring and
Monitoring Well Location

!H Direct-Push Soil Boring Location

!
Direct-Push Soil and Groundwater
Sample Location

Historical Building Outlines

Fence Line

Property Boundary
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Note
1. Refer to Figure 3 for Historical Property
    Features Legend.
2. Black and white reproduction of this color 
    original may reduce its effectiveness and 
    lead to incorrect interpretation.
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Legend

&<

Direct-Push Soil Boring and
Monitoring Well Location

!H Direct-Push Soil Boring Location

!
Direct-Push Soil and
Groundwater Sample Location

Groundwater Elevation Contour (ft)
August 2009

Historical Building Outlines

Fence Line

Property Boundary

Notes
1. Gray symbol indicates groundwater was
    not analyzed for this constituent at this
    location.
2. Depths are in feet below ground surface.
3. Diesel groundwater cleanup level is 0.5
    mg/L, Motor Oil groundwater cleanup level
    is 0.5 mg/L.
4. Bold values indicate compound was
    detected at the reported concentration.
    Orange highlight indicates compound exceeds
    cleanup level.

B-18 2/29/2008

Diesel <0.25

Motor Oil <0.5

MW-8 11/25/2008 8/11/2009

Diesel <0.25 NA

Motor Oil <0.50 NA

B-26 10/8/2008

Diesel <0.63

Motor Oil <0.63

B-19 2/28/2008

Diesel <0.25

Motor Oil <0.5

MW-10 8/13/2009

Diesel <0.25

Motor Oil <0.50

MW-11 8/13/2009

Diesel <0.25

Motor Oil <0.50

B-27 10/7/2008

Diesel <0.63

Motor Oil <0.63

B-14 2/28/2008

Diesel <0.25

Motor Oil <0.5

MW-12 8/13/2009

Diesel <0.25

Motor Oil <0.50

MW-7S 11/24/2008 8/12/2009

Diesel <0.25 <0.25

Motor Oil <0.50 <0.50

B-8 2/28/2008

Diesel <0.25

Motor Oil <0.5

MW-14 8/13/2009

Diesel <0.25

Motor Oil <0.50

B-3 2/27/2008

Diesel <0.25

Motor Oil <0.5

MW-7D 11/24/2008 8/12/2009

Diesel <0.25 <0.25

Motor Oil <0.50 <0.50

B-2 2/27/2008

Diesel <0.25

Motor Oil <0.5

MW-6 11/25/2008 8/12/2009

Diesel <0.25 <0.25

Motor Oil <0.50 <0.50

MW-16D 8/13/2009

Diesel <0.25

Motor Oil <0.50

MW-17D 8/13/2009

Diesel <0.25

Motor Oil <0.50

B-41 10/9/2008

Diesel 3.6
Motor Oil <2.5

MW-9D 11/25/2008 8/12/2009

Diesel 2.0 0.77
Motor Oil <0.50 <0.50

MW-9S 11/25/2008 8/12/2009

Diesel <0.25 <0.25

Motor Oil <0.50 <0.50

B-38 10/9/2008

Diesel 310
Motor Oil 150

MW-1 11/25/2008 8/12/2009

Diesel <0.25 <0.25

Motor Oil <0.50 <0.50

B-1 2/27/2008

Diesel <0.25

Oil <0.5

B-7 2/27/2008

Diesel <0.25

Motor Oil <0.5

MW-5 11/24/2008 8/11/2009

Diesel <0.25 NA

Motor Oil <0.50 NA

MW-15D 8/13/2009

Diesel <0.25

Motor Oil <0.50

B-6 2/27/2008

Diesel <0.25

Motor Oil <0.5

MW-3 11/24/2008 8/13/2009

Diesel <0.25 <0.25

Motor Oil <0.50 <0.50

MW-4 11/24/2008 8/12/2009

Diesel <0.25 <0.25

Motor Oil <0.50 <0.50

B-9 2/28/2008

Diesel <0.25

Motor Oil <0.50

B-10 2/28/2008

Diesel <0.25

Motor Oil <0.5

B-11 2/28/2008

Diesel <0.25

Motor Oil <0.5

MW-13 8/13/2009

Diesel <0.25

Motor Oil <0.50

MW-2 11/25/2008 8/12/2009

Diesel <0.25 <0.25

Motor Oil <0.50 <0.50

B-12 2/28/2008

Diesel <0.25

Motor Oil <0.50

Location ID Date

Diesel Result mg/L

Motor Oil Result mg/L

5. <1.00 = The analyte was not detected at the 
    reported concentration.
6. Refer to Figure 3 for Historical Property Features
    Legend.
7. NA = Not Analyzed.
8. Black and white reproduction of this color 
    original may reduce its effectiveness and lead 
    to incorrect interpretation.
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Legend

&<

Direct-Push Soil Boring and
Monitoring Well Location

!H Direct-Push Soil Boring Location

!
Direct-Push Soil and
Groundwater Sample Location

Groundwater Elevation Contour (ft)
August 2009

Historical Building Outlines

Fence Line

Property Boundary

Notes
1. Gray symbol indicates groundwater was
    not analyzed for this constituent at this
    location.
2. Depths are in feet below ground surface.
3. Dissolved Arsenic groundwater cleanup 
    level is 25 µg/L, dissolved Lead cleanup 
    level is 15 µg/L.
4. Bold values indicate compound was
    detected at the reported concentration.
    Orange highlight indicates compound exceeds
    cleanup level.

B-18 2/29/2008

Arsenic 3
Lead <1

MW-8 11/25/2008 8/11/2009

Arsenic 7 2.0
Lead <1 <1

B-19 2/28/2008

Arsenic 1
Lead <1

MW-2 11/25/2008 8/12/2009

Arsenic 3 1.2
Lead <1 <1

MW-10 8/13/2009

Arsenic 4.9
Lead <1

MW-11 8/13/2009

Arsenic 2.6
Lead 2

B-8 2/28/2008

Arsenic 3
Lead 1

B-14 2/28/2008

Arsenic 4
Lead 2

MW-7D 11/24/2008 8/12/2009

Arsenic 4 2.0
Lead <1 <1

MW-7S 11/24/2008 8/12/2009

Arsenic 7 3.9
Lead <1 <1

MW-12 8/13/2009

Arsenic 1.8
Lead 1 B-3 2/27/2008

Arsenic 20
Lead 26

B-2 2/27/2008

Arsenic 12
Lead <1

MW-6 11/25/2008 8/12/2009

Arsenic 6 1.2
Lead <1 <1

MW-16D 8/13/2009

Arsenic 7.2
Lead <1

MW-17D 8/13/2009

Arsenic 13.5
Lead <1

MW-9D 11/25/2008 8/12/2009

Arsenic 8 3.8
Lead <1 <1

MW-9S 11/25/2008 8/12/2009

Arsenic 6 5.0
Lead <1 <1

MW-1 11/25/2008 8/12/2009

Arsenic 7 2.4
Lead <1 <1

B-1 2/27/2008

Arsenic 29
Lead <1

B-7 2/27/2008

Arsenic 40
Lead <1

MW-5 11/24/2008 8/11/2009

Arsenic 58 17
Lead <1 <1

MW-15D 8/13/2009

Arsenic 16.8
Lead <1

B-6 2/27/2008

Arsenic 4
Lead <1

MW-14 8/13/2009

Arsenic 2.5
Lead 1

MW-3 11/24/2008 8/13/2009

Arsenic 5 1.3
Lead <2 <1

MW-4 11/24/2008 8/12/2009

Arsenic 6 4.6
Lead <2 <1

B-9 2/28/2008

Arsenic 25
Lead <1

B-10 2/28/2008

Arsenic 2
Lead <1

B-11 2/28/2008

Arsenic <10

Lead <1

MW-13 8/13/2009

Arsenic 2.2
Lead <1

B-12 2/28/2008

Arsenic <1

Lead <1

Location ID Date

Arsenic Result µg/L

Lead Result µg/L

5. <1.00 = The analyte was not detected at the 
    reported concentration.
6. Refer to Figure 3 for Historical Property Features
    Legend.
7. NA = Not Analyzed.
8. Black and white reproduction of this color 
    original may reduce its effectiveness and lead 
    to incorrect interpretation.

9.5



&<

&<

&<

&<

&<

&<&< &<

&<&<

&<

!H !H

!H

!H

!H

!H!H

!H

!H

!H

!H

!H

!H
!H

!H

!H

!H

!H

!H

!H

!H
!H

!H

!H

!H

!H

!H

!H!H

!H

!

!H

!

!H

!

!H !

!H !H

!

!

!

!

!

!H

!

!

!

!

!H

!H

!H

!H

!H

!

!

!H

!H

!H

!H

&<
&<

&<

&<

&<

&<

&<

&<

!H

&<

&<

&<

&<

&<

&<&< &<

&<&<

&<

!

!

!

!

!

!

!

!

!

!

!

!

!&<
&<

&<

&<

&<

&<

&<

&<

C
en

te
r 

D
riv

e
 L

a
ne

S King St

B-38

B-6

B-4

B-7

B-5 B-1

B-3

B-8

B-9

B-2

B-2

B-1

B-56

B-55

B-64

B-65

B-10

B-15
B-20

B-13

B-18
B-14

B-19

B-11

B-21
B-22

B-17

B-12

B-24

B-26
B-28

B-27

B-25

B-30 B-32

B-35

B-39

B-42

B-43

B-46B-45

B-47 B-40

BH-3

B-62

B-54
B-53

B-50

B-52

B-67

B-68

B-66

B-59B-63

B-58

B-60
B-57B-61

MW-11

MW-12

MW-14

MW-13

 B-16

B-31A

B-51B-50A
B-59A

MW-17d

MW-16d

MW-15d

B-36/MW-6

B-44/MW-5

B-33/MW-4

B-29/MW-2

B-23/MW-8

B-34/MW-7s

B-34/MW-7d

B-31b/MW-3

B-41/MW-9s

B-41/MW-9d

B-30/MW-1

MW-10

B-37

9

8

8.5

9.
5

7.5

10

10.5

11

8.5
S KING ST

1S
T

 A
V

E
 S

2N
D

 A
V

E
 S

O
C

C
ID

E
N

TA
L 

A
V

E
 S

2N
D

 E
X

T AV
E

 S

O
C

C
ID

E
N

TA
L 

A
V

E
 S

0 80 160

Scale in Feet

DRAFT

Data Source: Triad Boundary Survey, King County

North Lot Development
Seattle, Washington cPAHs (TEQ) Detected in Groundwater

Figure

26

Y
:\

P
ro

je
ct

s\
1

0
1

4
00

1
\M

a
p

d
o

cs
\N

o
rt

h
 L

ot
 R

I\
F

ig
2

6
-C

P
A

H
_

G
W

.m
xd

 1
0

/2
/2

0
0

9

Legend

&<

Direct-Push Soil Boring and
Monitoring Well Location

!H Direct-Push Soil Boring Location

!
Direct-Push Soil and
Groundwater Sample Location

Groundwater Elevation Contour (ft)
August 2009

Historical Building Outlines

Fence Line

Property Boundary

Notes
1. Gray symbol indicates groundwater was
    not analyzed for this constituent at this
    location.
2. Depths are in feet below ground surface.
3. Groundwater cPAH TEQ cleanup level 
    is 0.012 µg/L.
4. Bold values indicate compound was
    detected at the reported concentration.
    Orange highlight indicates compound exceeds
    cleanup level.

B-1 2/27/2008

TEQ <1.0

B-2 2/27/2008

TEQ <1.0

B-3 2/27/2008

TEQ <1.0

B-6 2/27/2008

TEQ <1.0

B-7 2/27/2008

TEQ <1.0

B-8 2/28/2008

TEQ <1.0

B-9 2/28/2008

TEQ <1.0
B-10 2/28/2008

TEQ <1.0

B-11 2/28/2008

TEQ <1.0

B-12 2/28/2008

TEQ <1.0

B-14 2/28/2008

TEQ <1.0

B-18 2/29/2008

TEQ <1.0

B-19 2/29/2008

TEQ <1.0

MW-1 11/25/2008 8/12/2009

TEQ <0.12 <0.10

MW-2 11/25/2008 8/12/2009

TEQ <0.12 <0.10

MW-3 11/24/2008 8/13/2009

TEQ <0.12 <0.10

MW-4 11/24/2008 8/12/2009

TEQ <0.12 <0.10

MW-5 11/24/2008 8/11/2009

TEQ <0.11 <0.10

MW-6 11/25/2008 8/12/2009

TEQ <0.10 <0.10

MW-7D 11/24/2008 8/12/2009

TEQ <0.10 <0.10

MW-7S 11/24/2008 8/12/2009

TEQ <0.10 <0.10

MW-8 11/25/2008 8/11/2009

TEQ <0.10 <0.10

MW-9D 11/25/2008 8/12/2009

TEQ 7 0.21

MW-9S 11/25/2008 8/12/2009

TEQ <0.12 <0.10

MW-10 8/13/2009

TEQ <0.10

MW-11 8/13/2009

TEQ <0.10

MW-12 8/13/2009

TEQ <0.10

MW-13 8/13/2009

TEQ <0.10

MW-14 8/13/2009

TEQ <0.10

MW-15D 8/13/2009

TEQ <0.10

MW-16D 8/13/2009

TEQ <0.10

MW-17D 8/12/2009

TEQ 0.02

Location ID Date

TEQ for cPAHs Result µg/L

5. <1.00 = The analyte was not detected at the 
    reported concentration.
6. Refer to Figure 3 for Historical Property Features
    Legend.
7. NA = Not Analyzed.
8. Black and white reproduction of this color 
    original may reduce its effectiveness and lead 
    to incorrect interpretation.
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Legend

&<

Direct-Push Soil Boring and
Monitoring Well Location

!H Direct-Push Soil Boring Location

!
Direct-Push Soil and
Groundwater Sample Location

Groundwater Elevation Contour (ft)
August 2009

Historical Building Outlines

Fence Line

Property Boundary

Notes
1. Gray symbol indicates groundwater was
    not analyzed for this constituent at this
    location.
2. Depths are in feet below ground surface.
3. Gasoline groundwater cleanup level is
    0.8 mg/L, Benzene groundwater cleanup
    level is 0.8 µg/L.
4. Bold values indicate compound was
    detected at the reported concentration.
    Orange highlight indicates compound exceeds
    cleanup level.

B-1 2/27/2008

Benzene <0.2

Gasoline <0.25

B-10 2/28/2008

Benzene <0.2

Gasoline <0.25

B-11 2/28/2008

Benzene <0.2

Gasoline <0.25

B-12 2/28/2008

Benzene <0.2

Gasoline <0.25

B-14 2/28/2008

Benzene <0.2

Gasoline <0.25

B-18 2/29/2008

Benzene 0.4
Gasoline 1.3

B-19 2/29/2008

Benzene <0.2

Gasoline <0.25

B-2 2/27/2008

Benzene 5.3
Gasoline <0.25

B-26 10/8/2008

Benzene NA

Gasoline <0.25

B-27 10/7/2008

Benzene NA

Gasoline <0.25
B-3 2/27/2008

Benzene <0.2

Gasoline <0.25

B-38 10/9/2008

Benzene NA

Gasoline 50

B-41 10/9/2008

Benzene NA

Gasoline <1.0

B-6 2/27/2008

Benzene <0.2

Gasoline <0.25

B-7 2/27/2008

Benzene <0.2

Gasoline <0.25

B-8 2/28/2008

Benzene <0.2

Gasoline <0.25

B-9 2/28/2008

Benzene <0.2

Gasoline <0.25

MW-1 11/25/2008 8/12/2009

Benzene <0.2 <1.0

Gasoline <0.25 <0.25

MW-10 8/13/2009

Benzene <1.0

Gasoline <0.25

MW-11 8/13/2008

Benzene <1.0

Gasoline <0.25

MW-12 11/25/2008

Benzene <1.0

Gasoline 0.30

MW-14 8/13/2009

Benzene <1.0

Gasoline <0.25

MW-15D 8/13/2009

Benzene <1.0

Gasoline <0.25

MW-13 8/13/2009

Benzene <1.0

Gasoline <0.25

MW-16D 8/12/2009

Benzene <1.0

Gasoline <0.25

MW-17D 8/12/2009

Benzene <1.0

Gasoline <0.25

MW-2 11/25/2008 8/12/2009

Benzene <0.2 <1.0

Gasoline <0.25 <0.25

MW-3 11/24/2008 8/13/2009

Benzene <0.2 <1.0

Gasoline 0.37 0.28

MW-4 11/24/2008 8/12/2009

Benzene <0.2 <1.0

Gasoline <0.25 <0.25
MW-5 11/24/2008 8/11/2009

Benzene <0.2 <1.0

Gasoline <0.25 <0.25

MW-6 11/25/2008 8/12/2009

Benzene <0.2 <1.0

Gasoline <0.25 <0.25

MW-7D 11/24/2008 8/12/2009

Benzene <0.2 <1.0

Gasoline <0.25 <0.25

MW-7S 11/24/2008 8/12/2009

Benzene <0.2 <1.0

Gasoline <0.25 <0.25

MW-8 11/25/2008 8/11/2009

Benzene 0.4 <1.0

Gasoline <0.25 0.25

MW-9D 11/25/2008 8/12/2009

Benzene 120 13
Gasoline 9.7 2.2

MW-9S 11/25/2008 8/12/2009

Benzene <0.2 <1.0

Gasoline 0.54 <0.25

Location ID Date

Benzene Result µg/L

Gasoline Result mg/L

5. <1.00 = The analyte was not detected at the 
    reported concentration.
6. Refer to Figure 3 for Historical Property Features
    Legend.
7. NA = Not Analyzed.
8. Black and white reproduction of this color 
    original may reduce its effectiveness and lead 
    to incorrect interpretation.
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TABLE 1
SUMMARY OF SAMPLES AND ANALYSES

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 1 of 3

Maximum

Location
Depth

(ft BGS) HCID TPH-G TPH-Dx PAHs

Metals (As, Cd, 
Cr, Cu, Pb, Hg, 

Zn) BTEX PCBs SVOCs Sulfur
Dioxin/
Furans HCID TPH-G TPH-Dx PAHs

Dissolved Metals 
(As, Cd, Cr, Cu, Pb, 

Hg, Zn) VOCs BTEX SVOCs

NWTPH-HCID NWTPH-Gx NWTPH-DxSG
SW8270D/

SW8270DSIM
6000/7000 

Series
SW8021B

Mod SW8082 SW8270D SW8290
NWTPH-

HCID
NWTPH-

Gx
NWTPH-

DxSG
SW8270D/

SW8270DSIM 200.8/6010B/7470A SW8260B
SW8021B

Mod

Phase II ESA (February 2008)
B-1 16 9-9.5 9-9.5 9-9.5 9-9.5 X X X X X
B-2 21 9-9.5 9-9.5 9-9.5 9-9.5 9-9.5 20-21 X X X X X
B-3 20 7.5-8.5 7.5-8.5 7.5-8.5 7.5-8.5 7.5-8.5 X X X X X
B-4 24 6-7 6-7 6-7
B-5 20 10-11 10-11 10-11
B-6 16 6-6.5 6-6.5 6-6.5 X X X X X
B-7 20 6-7 6-7 6-7 X X X X X
B-8 13.5 5-6 5-6 5-6 5-6 X X X X X
B-9 24 5.5-6.5 5.5-6.5 5.5-6.5 X X X X X
B-10 12 7-8 7-8 7-8 X X X X X
B-11 7 6-6.5 6-6.5 6-6.5 6-6.5 X X X X X
B-12 12 6-7 6-7 6-7 6-7 6-7 X X X X X
B-13 8 5-5.75 5-5.75 5-5.75 5-5.75
B-14 7 5-6.33 5-6.33 5-6.33 5-6.33 X X X X X
B-15 8 5-6.33 5-6.33 5-6.33
B-16 16 5-6 5-6 5-6 5-6 5-6 5-6
B-17 16 5-6 5-6 5-6 5-6 5-6 5-6
B-18 16 7-8 7-8 7-8 7-8 7-8 7-8 X X X X X
B-19 16 6-6.75 6-6.75 6-6.75 6-6.75 6-6.75 6-6.75 X X X X X
B-20 11.8 6.5-8 6.5-8 6.5-8 6.5-8 6.5-8 6.5-8
B-21 24 20-23 19-20 & 20-23 20-23
B-22 24

RI Field Investigation (October and November 2008)
B-23 21 5 4.6-6.7 & 16-20 5
B-24 22 7.5 2.2-3 & 7-8 7.5 7-8
B-25 24
B-26 22.8 7.5 & 17 4-7.6 & 16-19 7.5 & 17 X
B-27 24 8 & 17 8-8.3 & 16.5-17.5 8 & 17 16.5-17.5 X
B-28 24 5 4.2-7 5
B-29 16
B-30 12 0.3-4 & 8-10.5 8-10.5 0.3-4 & 8-10.5 0.3-4 & 8-10.5 8-10.5
B-31 (a) 28 0.3-4 & 8-10 0.3-4 0.3-4 & 8-10 0.3-4 & 8-10

B-32 12 0.2-2 & 8-10.5 0.2-2 0.2-2 & 8-10.5 0.2-2 & 8-10.5 8-10.5
B-33 20 17.5-18.5 17.5-18.5 17.5-18.5
B-34 26
B-35 24
B-36 20 19.8 19.3-20 19.3-20 19.8
B-37 24
B-38 24 22 21.5-22.4 & 22.4-23 21.5-22.4 & 22.4-23 22 X X
B-39 24 21-22.3 21-22.3
B-40 32 25 24.5-26 24.5-26 25
B-41 24 16.5 20-21 20-21 16.5 20-21 20-21 20-21 X X
B-42 20
B-43 28
B-44 24 17.5-18.5 & 21.5-22.5 17.5-18.5 & 21.5-22.5

Soil Water (a)

Analysis and Depth of Sample in Feet
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TABLE 1
SUMMARY OF SAMPLES AND ANALYSES

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 2 of 3

Maximum

Location
Depth

(ft BGS) HCID TPH-G TPH-Dx PAHs

Metals (As, Cd, 
Cr, Cu, Pb, Hg, 

Zn) BTEX PCBs SVOCs Sulfur
Dioxin/
Furans HCID TPH-G TPH-Dx PAHs

Dissolved Metals 
(As, Cd, Cr, Cu, Pb, 

Hg, Zn) VOCs BTEX SVOCs

Soil Water (a)

Analysis and Depth of Sample in Feet

B-45 24 8.5 8-10 8.5
B-46 24
B-47 24 21.8 21.5-21.9 21.5-21.9 21.8
MW-1 X X X X X
MW-2 X X X X X
MW-3 X X X X X
MW-4 X X X X X
MW-5 X X X X X
MW-6 X X X X X
MW-7S X X X X X
MW-7D X X X X X
MW-8 X X X X X
MW-9S X X X X X
MW-9D X X X X X

Supplemental Investigation (July and August 2009)
B-50 6 X
B-50A 25 15-16 15-16 X
B-51 25 5 & 15-16 5 & 15-16 X
B-52 25 6.5 & 15-16 6.5 & 15-16 X
B-53 21 15-16 15-16 X
B-54 25 4 4 X
B-55 14 8-9 8-9 X
B-56 15 9-10 9-10 X
B-57 25 10-15 10-15 10-15 15-16 1-2 1-2 X X
B-58 19 15-16 1-2 1-2 X X
B-59 20 1-2 1-2 X
B-60 25 15-16 1-2 1-2 X X
B-61 25 1-2 1-2 X
B-62 25 1-2 1-2 1-2 X
B-63 9 1-2 1-2 X
B-63A 10 X
B-64 25 1-2 1-2 X
B-65 25 1-2 1-2 1-2 X
B-66 25 1-2 1-2 X
B-67 25 1-2 1-2 X
B-68 15 1-2 1-2 X
MW-10 15.4
MW-11 15.4 4.5-5 4.5-5 X X X X X
MW-12 15.4 X X X X
MW-13 15.4 X X X X
MW-14 18 15 X X X X
MW-15D 25.5 X X X X
MW-16D 24.5 X X X X
MW-17D 21.5 15.5-16.5 15.5-16.5 15.5-16.5 15.5-16.5 15.5-16.5 X X X X X
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TABLE 1
SUMMARY OF SAMPLES AND ANALYSES

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 3 of 3

(a)  Groundwater grab samples collected from temporary well (direct-push boring).
(b)  Samples collected from boring B-31A; no samples were collected from boring B-31B (see Table 1).
BGS = Below Ground Surface
HCID = Hydrocarbon Identification
TPH-G = Gasoline-range Total Petroleum Hydrocarbons
TPH-Dx = Diesel-range (Extended) Total Petroleum Hydrocarbons
PAH = Polycyclic Aromatic Hydrocarbons
Metals = Arsenic, Cadmium, Chromium, Copper, Lead, Mercury, and Zinc
BTEX = Benzene, Toluene, Ethylbenzene, Xylenes
PCBs = Polychlorinated Biphenyls
VOCs = Volatile Organic Compounds
SVOCs = Semivolatile Organic Compounds
MW = Monitoring Well
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TABLE 2
SUMMARY OF SUBSURFACE CONDITIONS ENCOUNTERED DURING DRILLING

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 1 of 3

Boring ID (alternate IDs) Boring Depth (ft)
Native Soil Encountered 

(ft)
Native Material at 

Contact

Creosote-Like 
Material 

Encountered? 
(depth in ft)

Highest PID 
Reading in ppm 

(depth in ft) Notes/Observations

B-01 16 Not Encountered No 0

B-02 21 Not Encountered Yes (18-21) 57.5 (20.5)

B-03 20 Not Encountered No 0

B-04 24 18.5 - 24 SILT No 0

B-05 20 Not Encountered No 0

B-06 16 Not Encountered No 0

B-07 20 18 - 20 SILT No 0

B-08 13.5 Not Encountered No 0

B-09 24 19 - 24 SILT No 0

B-10 12 Not Encountered No 0

B-11 7 Not Encountered No 0

B-12 12 Not Encountered No 11.2 (4.5)

B-13 8 Not Encountered No 0

B-14 7 Not Encountered No 0

B-15 8 Not Encountered No 0

B-16 16 Not Encountered No 6.2 (4.5)

B-17 16 Not Encountered No 104 (4.5)

B-18 16 Not Encountered No 99.8 (4.5)

B-19 16 Not Encountered No 5.1 (4.5)

B-20 11.75 Not Encountered No 63.7 (4.5)

B-21 24 23 - 24 SILT Yes (20-23) N/A

B-22 24 22.5 - 24 SILT Yes (20-22.5) N/A

B-23 (MW-8) 21 Not Encountered No 45.6 (5)

B-24 22 Not Encountered No 106 (7.5)

B-25 24 Not Encountered No 4.2 (8)

B-26 22.75 19.5 - 22.75
Silty, fine to medium 

SAND No 106 (6)

B-27 24 Not Encountered No 23.4 (8)

B-28 24 22.5 - 24
SAND with silt, gravel 

& shells No 101 (5.5)

B-29 (MW-2) 16 Not Encountered No 0

B-30 12 Not Encountered No N/A

B-31A 6 Not Encountered No 0
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TABLE 2
SUMMARY OF SUBSURFACE CONDITIONS ENCOUNTERED DURING DRILLING

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 2 of 3

Boring ID (alternate IDs) Boring Depth (ft)
Native Soil Encountered 

(ft)
Native Material at 

Contact

Creosote-Like 
Material 

Encountered? 
(depth in ft)

Highest PID 
Reading in ppm 

(depth in ft) Notes/Observations

B-31B 28 Not Encountered No N/A
B-31C (MW-3)(B-5 Terra 
Associates) 45.5 22.75 - 28.75 SILT No N/A

B-32 12 Not Encountered No 0

B-33 20 Not Encountered No 0
B-33B (MW-4)(B-4 Terra 
Associates) 65.5 30.75 - 40.8 SILT No N/A

B-34 (MW-7) 26 24-25 SILT No 0
B-34B (B-2 Terra 
Associates) 50.1 24-25 SILT No N/A

B-35 24 21.5- 24 SILT Yes (18.5-21.5) 0
Creosote sample attempt unsuccessful, depth 
estimated

B-36 (MW-6) 20 19.5-20 SILT No N/A
Creosote-like material present in fill, with strong sheen 
and creosote odor

B-37 24 Not Encountered Yes (21-24) 21.2 (22) Creosote sample attempt unsuccessful

B-38 (MW-1) 24 22.5 - 24 SILT Yes (21.5-22.5) N/A
B-38B (B-1 Terra 
Associates) 46.5 25.5 - 33 SILT Yes (20-21.5) N/A

B-39 24 22 - 24 SILT No N/A

B-40 32 25 - 32 Silty SAND with shells Yes (23-25) 68.6 (25)
Boring overdriven from 24-32 ft, poor recovery, contacts 
estimated; creosote-like material thickness estimated

B-41 24 20 - 24 SILT Yes (19-21) 0
Creosote-like material saturated silt, creososte layer 
estimated

B-42 20 18.5 - 20 SILT No 0

B-43 28 Not Encountered No 0

B-44 (MW-5) 24 22 - 24 SILT No N/A
B-44B (B-3 Terra 
Associates) 80.5 23.25 - 33 SILT No N/A

B-45 24 22 - 24
Silty GRAVEL with 

sand & shells No 6.2 (9.5)

B-46 24 Not Encountered No 0

B-47 24 21.5 - 24 SILT No 0

B-50 6 Not Encountered No 1.7

B-50A 25 Not Encountered No 219
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TABLE 2
SUMMARY OF SUBSURFACE CONDITIONS ENCOUNTERED DURING DRILLING

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 3 of 3

Boring ID (alternate IDs) Boring Depth (ft)
Native Soil Encountered 

(ft)
Native Material at 

Contact

Creosote-Like 
Material 

Encountered? 
(depth in ft)

Highest PID 
Reading in ppm 

(depth in ft) Notes/Observations

B-51 20 Not Encountered No 36

B-52 25 Not Encountered No 0.8

B-53 21 Not Encountered No 1.9

B-54 25 Not Encountered No 23.4

B-55 14 Not Encountered No 0

B-56 15 Not Encountered No 0

B-57 25 23 - 25 SILT No 132

B-58 19 Not Encountered No 85.3

B-59 10 Not Encountered No 0

B-60 24 Not Encountered No 0

B-61 25 23 - 25
SILT with shell 

fragments No 0

B-62 25 20.5 - 25 SILT No 0.5

B-63 9 Not Encountered No 0

B-63A 10 Not Encountered No 0

B-64 25 24.5 - 25 SILT No 1

B-65 25 Not Encountered No 0

B-66 25 Not Encountered No 0

B-67 25 18 - 25 SILT No 0

B-68 15 Not Encountered No 13.7

MW-10 15.4 Not Encountered No 3.0

MW-11 15.4 Not Encountered No 0

MW-12 15.4 Not Encountered No 30.1

MW-13 15.4 Not Encountered No

MW-14 18 Not Encountered No 0

MW-15D 25.5 24.5 - 25.5 SILT No 0

MW-16D 24.5 24 - 24.5 SILT No 0

MW-17D 21.5 18 - 21.5 SILT No 0
Creosote-like odor noted at about 16 ft BGS, but no 
visible evidence of creosote-like material.

N/A = Not available.
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TABLE 3
MONITORING WELL GROUNDWATER ELEVATIONS

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 1 of 1

Monitoring

Well 11/24/08 1/16/09 6/3/09 8/25/09 11/24/08 1/16/09 6/3/09 8/25/09

MW-1 17.48 (a) 10.00 9.96 9.86 10.00 7.48 7.52 7.62 7.48

MW-2 16.89 (a) 7.18 7.07 7.18 7.35 9.71 9.82 9.71 9.54

MW-3 15.51 (a) 5.33 5.51 5.44 5.82 10.18 10.00 10.07 9.69

MW-4 16.88 (a) 9.55 8.64 8.66 8.94 7.33 8.24 8.22 7.94

MW-5 16.48 (a) 8.20 8.19 8.15 8.32 8.28 8.29 8.33 8.16

MW-6 17.71 (a) 10.26 10.22 10.15 10.28 7.45 7.49 7.56 7.43

MW-7S 18.29 (a) 10.75 10.78 10.70 10.95 7.54 7.51 7.59 7.34

MW-7D 18.24 (a) 10.70 10.74 10.68 11.00 7.54 7.50 7.56 7.24

MW-8 17.57 (a) 8.39 8.29 8.36 8.67 9.18 9.28 9.21 8.90

MW-9S 17.26 (a) 9.75 9.77 9.68 9.88 7.51 7.49 7.58 7.38

MW-9D 17.30 (a) 9.75 9.78 9.67 9.90 7.55 7.52 7.63 7.40

MW-10 17.62 (b) (c) (c) (c) 8.46 (c) (c) (c) 9.16

MW-11 17.90 (b) (c) (c) (c) 7.90 (c) (c) (c) 10.00

MW-12 17.64 (b) (c) (c) (c) 7.86 (c) (c) (c) 9.78

MW-13 16.71 (b) (c) (c) (c) 7.16 (c) (c) (c) 9.55

MW-14 17.04 (b) (c) (c) (c) 5.30 (c) (c) (c) 11.74

MW-15D 16.18 (b) (c) (c) (c) 9.00 (c) (c) (c) 7.18

MW-16D 17.55 (b) (c) (c) (c) 10.13 (c) (c) (c) 7.42

MW-17D 17.28 (b) (c) (c) (c) 8.63 (c) (c) (c) 8.65

Notes:

(a)  Top of casing elevation surveyed by Pacific Geomatic Services, Inc. on December 12, 2008.

(b)  Top of casing elevation surveyed by Pacific Geomatic Services, Inc. on August 13, 2009.

(c)  Well not yet installed at time of measurement.

Elevation of Top of 
PVC Casing

Depth to Water (ft) Groundwater Elevation (ft)
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TABLE 4
SOIL ANALYTICAL RESULTS - DETECTED COMPOUNDS

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 1 of 10

Preliminary B-1-9-9.5 B-2-9-9.5 B-2-20-21 B-3-7.5-8.5 B-4-6-7 B-5-10-11 B-6-6-6.5 B-7-6-7 B-8-5-6 B-9-5.5-6.5 B-10-7-8 B-11-6-6.5 B-12-6-7 B-13-5-5.75 B-14-5-6.33 B-15-5-6.33 B-16-5-6 B-17-5-6 B-18-7-8 B-19-6-6.75 B-20-6.5-8 B-21-19-20
Cleanup MK66A MK66B MK66G MK66H MK66C MK66D MK66E MK66F MK82A MK82B MK82C MK82D MK82E MK82F MK82G MK82H ML02A ML02B ML02C ML02D ML02E ML02F
Level (a) 2/27/2008 2/27/2008 2/27/2008 2/27/2008 2/27/2008 2/27/2008 2/27/2008 2/27/2008 2/28/2008 2/28/2008 2/28/2008 2/28/2008 2/28/2008 2/28/2008 2/28/2008 2/28/2008 2/29/2008 2/29/2008 2/29/2008 2/29/2008 2/29/2008 2/29/2008

NWTPH-HCID (mg/kg)
Gasoline Range Organics 30 20 U 82 U > 660 > 20 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U > 20 20 U 20 U 20 U 20 U > 20 > 20 20 U > 20
Diesel Range Organics 2,000 50 U 210 U > 1,600 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U > 50 > 50 > 50 > 50 > 50 > 50 > 50 > 50 50 U > 50
Motor Oil 2,000 100 U > 410 > 3,300 > 100 100 U 100 U 100 U 100 U > 100 100 U 100 U > 100 > 100 > 100 > 100 > 100 > 100 > 100 > 100 100 U > 100

NWTPH-DxSG (mg/kg)
Diesel Range Hydrocarbons 2,000 88 8,600 22 15 58 65 90 65 19 370 92 19 51
Motor Oil 2,000 440 2,300 63 68 560 82 630 500 150 160 98 44 190

NWTPH-GX (mg/kg)
Gasoline 30 13 U 18 1,900 1,500 54 1,200

TOTAL METALS (mg/kg)
Method 6000/7000 series
Arsenic 7 6 U 10 U 6 U 9 6 U 6 U 6 U 6 U 7 U 5 U 6 U 30 U 8 U 5 U 5 U 50 U 5 U 20 U 20 U 5 U 20 U 10 U
Cadmium 1 0.2 U 0.4 U 0.3 U 0.3 U 0.2 U 0.2 U 0.2 U 0.3 U 0.3 U 0.2 U 0.2 U 1 U 0.3 U 0.2 U 0.2 U 2 U 0.2 U 0.7 U 0.7 U 0.2 U 0.6 U 0.4 U
Chromium 120,000 28.5 6 11.1 30.6 28.9 12.6 17.9 11.1 21.5 29.6 38.9 12 7.0 36.3 34.5 39 19.5 12 11 26.2 6 11
Copper 3,000
Lead 250 13 J 5 5 143 7 3 5 3 39 3 25 10 5 10 85 70 2 U 38 18 22 8 5
Mercury 0.07 0.07 0.08 U 0.06 U 0.05 0.05 U 0.06 U 0.06 U 0.07 0.06 U 0.05 U 0.10 0.09 U 0.06 U 0.06 0.06 0.08 0.16 0.08 0.05 U 0.07 0.06 U 0.07 U
Zinc 24,000

BTEX (A89g/kg)
Method SW8021BMod
Benzene 4.5 13 U 1,900 420 18 U 200
Toluene 580 13 U 1,800 1,000 18 U 180
Ethylbenzene 2,400 13 U 3,200 1,800 18 U 240
m,p-Xylene 26 U 5,100 4,700 36 U 700
o-Xylene 13 U 1,900 1,900 18 U 870
Total Xylenes 15,000 ND 7,000 6,600 ND 1,570

PAHs (µg/kg)
Method SW8270D/SW8270DSIM
Naphthalene 4,500 64 U 300 64 U 63 U 63 U 63 U 64 U 66 U 64 U 66 U 64 U 66 U 66 65 U 280 83 1,600 1,000 64 U 66 U
2-Methylnaphthalene 320,000 64 U 580 64 U 63 U 63 U 63 U 64 U 66 U 64 U 66 U 64 U 80 64 U 65 U 330 78 3,000 1,200 64 U 66 U
1-Methylnaphthalene 64 U 640 64 U 63 U 63 U 63 U 64 U 66 U 64 U 66 U 64 U 95 64 U 65 U 350 64 U 2,200 1,200 64 U 66 U
Acenaphthylene 64 U 66 U 64 U 63 U 63 U 63 U 64 U 66 U 64 U 66 U 64 U 66 U 64 U 65 U 65 U 64 U 65 U 66 U 64 U 66 U
Acenaphthene 25,000 64 U 66 64 U 63 U 63 U 63 U 64 U 66 U 64 U 66 U 100 66 U 75 150 730 240 320 66 U 64 U 66 U
Fluorene 79,000 64 U 66 U 64 U 63 U 63 U 63 U 64 U 66 U 64 U 66 U 110 66 U 89 200 830 300 240 66 U 64 U 66 U
Phenanthrene 64 U 510 130 63 U 63 U 63 U 64 U 190 64 U 66 U 1,000 180 940 2,900 6,400 2,300 2,400 70 230 66 U
Anthracene 2,300,000 64 U 90 64 U 63 U 63 U 63 U 64 U 66 U 64 U 66 U 220 66 U 200 500 1,700 650 680 66 U 64 U 66 U
Fluoranthene 49,000 64 U 450 64 U 63 U 63 U 63 U 64 U 310 64 U 66 U 1,700 200 1,200 7,200 6,200 3,800 2,900 66 U 280 66 U
Pyrene 140,000 64 U 290 64 U 63 U 63 U 63 U 64 U 230 64 U 66 U 1,000 170 810 3,500 4,100 2,800 2,500 66 U 210 66 U
Benzo(a)anthracene 64 U 120 64 U 63 U 63 U 63 U 64 U 130 64 U 66 U 520 97 380 2,100 1,800 J 1,500 1,100 66 U 110 66 U
Chrysene 64 U 160 64 U 63 U 63 U 63 U 64 U 150 64 U 66 U 600 130 500 2,400 1,900 1,800 1,200 66 U 120 66 U
Benzo(b)fluoranthene 64 U 66 64 U 63 U 63 U 63 U 64 U 120 64 U 66 U 520 99 370 3,000 1,700 J 2,000 1,000 66 U 86 66 U
Benzo(k)fluoranthene 64 U 100 64 U 63 U 63 U 63 U 64 U 150 64 U 66 U 460 100 420 2,100 1,700 2,000 860 66 U 100 66 U
Benzo(a)pyrene 140 64 U 66 U 64 U 63 U 63 U 63 U 64 U 140 64 U 66 U 480 120 410 2,200 2,000 1,800 1,100 66 U 120 66 U
Indeno(1,2,3-cd)pyrene 64 U 66 U 64 U 63 U 63 U 63 U 64 U 71 64 U 66 U 150 66 U 130 740 580 590 270 66 U 64 U 66 U
Dibenz(a,h)anthracene 64 U 66 U 64 U 63 U 63 U 63 U 64 U 66 U 64 U 66 U 64 U 66 U 64 U 300 91 260 65 U 66 U 64 U 66 U
Benzo(g,h,i)perylene 64 U 66 U 64 U 63 U 63 U 63 U 64 U 66 U 64 U 66 U 140 66 U 130 660 600 520 260 66 U 64 U 66 U
Dibenzofuran 160,000 64 U 180 64 U 63 U 63 U 63 U 64 U 66 U 64 U 66 U 67 66 U 64 U 140 290 120 150 66 U 64 U 66 U
TEQ 140 ND 30 ND ND ND ND ND 189 ND ND 651 151 545 3,048 2,606 2,453 1,435 ND 151 ND
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TABLE 4
SOIL ANALYTICAL RESULTS - DETECTED COMPOUNDS

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 2 of 10

Preliminary B-1-9-9.5 B-2-9-9.5 B-2-20-21 B-3-7.5-8.5 B-4-6-7 B-5-10-11 B-6-6-6.5 B-7-6-7 B-8-5-6 B-9-5.5-6.5 B-10-7-8 B-11-6-6.5 B-12-6-7 B-13-5-5.75 B-14-5-6.33 B-15-5-6.33 B-16-5-6 B-17-5-6 B-18-7-8 B-19-6-6.75 B-20-6.5-8 B-21-19-20
Cleanup MK66A MK66B MK66G MK66H MK66C MK66D MK66E MK66F MK82A MK82B MK82C MK82D MK82E MK82F MK82G MK82H ML02A ML02B ML02C ML02D ML02E ML02F
Level (a) 2/27/2008 2/27/2008 2/27/2008 2/27/2008 2/27/2008 2/27/2008 2/27/2008 2/27/2008 2/28/2008 2/28/2008 2/28/2008 2/28/2008 2/28/2008 2/28/2008 2/28/2008 2/28/2008 2/29/2008 2/29/2008 2/29/2008 2/29/2008 2/29/2008 2/29/2008

SEMIVOLATILES (µg/kg)
Method SW8270D
Phenol 22,000
4-Methylphenol
Naphthalene 4,500
2-Methylnaphthalene 320,000
Acenaphthylene
Acenaphthene 25,000
Dibenzofuran 160,000
Fluorene 79,000
Phenanthrene
Carbazole 320
Anthracene 2,300,000
Di-n-Butylphthalate 57,000
Fluoranthene 49,000
Pyrene 140,000
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene 140
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
1-Methylnaphthalene
TEQ 140
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TABLE 4
SOIL ANALYTICAL RESULTS - DETECTED COMPOUNDS

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 3 of 10

Preliminary
Cleanup
Level (a)

NWTPH-HCID (mg/kg)
Gasoline Range Organics 30
Diesel Range Organics 2,000
Motor Oil 2,000

NWTPH-DxSG (mg/kg)
Diesel Range Hydrocarbons 2,000
Motor Oil 2,000

NWTPH-GX (mg/kg)
Gasoline 30

TOTAL METALS (mg/kg)
Method 6000/7000 series
Arsenic 7
Cadmium 1
Chromium 120,000
Copper 3,000
Lead 250
Mercury 0.07
Zinc 24,000

BTEX (A89g/kg)
Method SW8021BMod
Benzene 4.5
Toluene 580
Ethylbenzene 2,400
m,p-Xylene
o-Xylene
Total Xylenes 15,000

PAHs (µg/kg)
Method SW8270D/SW8270DSIM
Naphthalene 4,500
2-Methylnaphthalene 320,000
1-Methylnaphthalene
Acenaphthylene
Acenaphthene 25,000
Fluorene 79,000
Phenanthrene
Anthracene 2,300,000
Fluoranthene 49,000
Pyrene 140,000
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene 140
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
Dibenzofuran 160,000
TEQ 140

B-23-4.6-6.7 B-23-5.0 B-23-16.0-20.0 B-24-2.2-3.0 B-24-7.0-8.0 B-24-7.5 B-26-4.0-7.6 B-26-7.5 B-26-16-19 B-26-17.0 B-27-8.0-8.3 B-27-8.0 B-27-16.5-17.5 B-27-17.0 B-28-4.2-7.0 B-28-5.0 B-30-0.3-4.0 B-30-8.0-10.5 B-31-0.3-4.0 (b) B-31-8.0-10.0 (b) B-32-0.2-2.0 B
NT63B NT63A NT63C NT61M NT61O NT61N NT63F NT63E NT63J NT63I NT61I NT61H NT61K NT61J NT61F NT61G NT61D NT61E NT61C NU11C NT61A

10/8/2008 10/8/2008 10/8/2008 10/7/2008 10/7/2008 10/7/2008 10/8/2008 10/8/2008 10/8/2008 10/8/2008 10/7/2008 10/7/2008 10/7/2008 10/7/2008 10/7/2008 10/7/2008 10/7/2008 10/7/2008 10/7/2008 10/10/2008 10/7/2008

55 U 20 U 55 U 20 U 110 U
>140 50 U >140 50 U 280 U
>280 100 U >270 100 U >550

49 200 160
310 1,200 2,300

6,100 1,400 1,200 4,300 140 17 1,600

2.4 1.6 1.9 9.6 2.1
0.2 U 0.2 U 0.2 0.2 U 0.2 U

28.7 21.7 31.5 26.7 31.2

24 19 37 22 12.4
0.10 0.05 U 0.08 0.05 0.34

57,000 350 6,400 730 65 22 U 160
34,000 390 810 1,100 40 22 U 190

5,900 29 U 2,600 3,600 15 U 22 U 21 U
43,000 2,200 1,200 1,800 100 43 U 410
18,000 1,100 850 2,000 52 22 U 730
61,000 3,300 2,050 3,800 152 ND 1,140

5,500,000 120 390 1,100 4,100 1,900 360 330 2,300 180 U 58 U 170 U 190 U 180 U
760,000 74 500 1,300 9,500 5,300 1,200 210 2,100 180 U 58 U 170 U 190 U 180 U
440,000 90 470 900 7,300 4,900 880 230 1,500 180 U 58 U 170 U 190 U 180 U

1,600,000 60 U 64 U 62 U 62 U 190 U 65 U 100 62 U 180 U 58 U 170 U 190 U 180 U
300,000 60 U 66 64 100 190 U 82 93 62 U 280 58 U 170 U 230 180 U

1,200,000 60 U 64 U 74 100 190 U 110 240 62 U 320 58 U 170 U 420 180 U
7,400,000 71 810 940 1,700 380 1,000 1,300 270 4,000 94 1,100 J 3,700 200
1,600,000 60 U 120 100 280 190 U 120 260 62 U 1,100 58 U 250 J 1,300 180 U
5,000,000 60 U 610 610 780 190 U 980 650 62 U 12,000 95 1,300 J 3,500 540
5,300,000 60 U 560 440 680 210 670 420 62 U 6,600 74 1,400 J 3,700 J 330
1,400,000 60 U 270 130 500 190 U 430 170 62 U 3,100 58 U 580 J 1,600 180 U
1,600,000 60 U 360 320 700 190 U 590 270 62 U 3,800 58 U 660 J 1,600 290
1,200,000 60 U 220 160 390 190 U 390 130 62 U 2,900 58 U 430 J 830 180 U
1,000,000 60 U 210 190 410 190 U 360 110 62 U 3,200 58 U 460 J 1,100 180 U
1,700,000 60 U 280 220 540 190 U 410 180 62 U 3,100 58 U 610 J 1,400 180 U
1,100,000 60 U 200 150 250 190 U 150 66 62 U 1,300 58 U 350 J 350 180 U

260,000 60 U 69 62 U 94 190 U 65 U 60 U 62 U 450 58 U 170 U 190 U 180 U
1,200,000 60 U 230 180 270 190 U 140 63 62 U 950 58 U 400 J 340 180 U

810,000 60 U 120 240 470 190 U 110 200 120 180 58 U 170 U 190 U 180 U
2,212,000 ND 381 286 711 ND 549 230 ND 4,233 ND 799 1,804 3
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TABLE 4
SOIL ANALYTICAL RESULTS - DETECTED COMPOUNDS

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 4 of 10

Preliminary
Cleanup
Level (a)

SEMIVOLATILES (µg/kg)
Method SW8270D
Phenol 22,000
4-Methylphenol
Naphthalene 4,500
2-Methylnaphthalene 320,000
Acenaphthylene
Acenaphthene 25,000
Dibenzofuran 160,000
Fluorene 79,000
Phenanthrene
Carbazole 320
Anthracene 2,300,000
Di-n-Butylphthalate 57,000
Fluoranthene 49,000
Pyrene 140,000
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene 140
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
1-Methylnaphthalene
TEQ 140

B-23-4.6-6.7 B-23-5.0 B-23-16.0-20.0 B-24-2.2-3.0 B-24-7.0-8.0 B-24-7.5 B-26-4.0-7.6 B-26-7.5 B-26-16-19 B-26-17.0 B-27-8.0-8.3 B-27-8.0 B-27-16.5-17.5 B-27-17.0 B-28-4.2-7.0 B-28-5.0 B-30-0.3-4.0 B-30-8.0-10.5 B-31-0.3-4.0 (b) B-31-8.0-10.0 (b) B-32-0.2-2.0 B
NT63B NT63A NT63C NT61M NT61O NT61N NT63F NT63E NT63J NT63I NT61I NT61H NT61K NT61J NT61F NT61G NT61D NT61E NT61C NU11C NT61A

10/8/2008 10/8/2008 10/8/2008 10/7/2008 10/7/2008 10/7/2008 10/8/2008 10/8/2008 10/8/2008 10/8/2008 10/7/2008 10/7/2008 10/7/2008 10/7/2008 10/7/2008 10/7/2008 10/7/2008 10/7/2008 10/7/2008 10/10/2008 10/7/2008
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TABLE 4
SOIL ANALYTICAL RESULTS - DETECTED COMPOUNDS

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 5 of 10

Preliminary
Cleanup
Level (a)

NWTPH-HCID (mg/kg)
Gasoline Range Organics 30
Diesel Range Organics 2,000
Motor Oil 2,000

NWTPH-DxSG (mg/kg)
Diesel Range Hydrocarbons 2,000
Motor Oil 2,000

NWTPH-GX (mg/kg)
Gasoline 30

TOTAL METALS (mg/kg)
Method 6000/7000 series
Arsenic 7
Cadmium 1
Chromium 120,000
Copper 3,000
Lead 250
Mercury 0.07
Zinc 24,000

BTEX (A89g/kg)
Method SW8021BMod
Benzene 4.5
Toluene 580
Ethylbenzene 2,400
m,p-Xylene
o-Xylene
Total Xylenes 15,000

PAHs (µg/kg)
Method SW8270D/SW8270DSIM
Naphthalene 4,500
2-Methylnaphthalene 320,000
1-Methylnaphthalene
Acenaphthylene
Acenaphthene 25,000
Fluorene 79,000
Phenanthrene
Anthracene 2,300,000
Fluoranthene 49,000
Pyrene 140,000
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene 140
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
Dibenzofuran 160,000
TEQ 140

B-32-8.0-10.5 B-33-17.5-18.5 B-36-19.3-20.0 B-36-19.8 B-38-21.5-22.4 B-38-22.0 B-38-22.4-23.0 B-39-21.0-22.3 B-40-24.5-26.0 B-40-25.0 B-41-16.5 B-41-20.0-21.0 B-44-17.5-18.5 B-44-21.5-22.5 B-45-8.0-10.0 B-45-8.5 B-47-21.5-21.9 B-47-21.8 B50A-15-16 B51-5 B51-15-16
NT61B NU11B NT85I NT85H NT85E NT85D NT85F NT85J NT63G NT63H NT85A NT85B NT85K NU11A NU11E NU11D NU11G NU11F PI35A PI35C PI35B

10/7/2008 10/10/2008 10/9/2008 10/9/2008 10/9/2008 10/9/2008 10/9/2008 10/9/2008 10/8/2008 10/8/2008 10/9/2008 10/9/2008 10/9/2008 10/10/2008 10/10/2008 10/10/2008 10/10/2008 10/10/2008 7/28/2009 7/28/2009 7/28/2009

20 U 20 U
50 U 50 U

100 U 100 U

2,900 690 59 220 49 2,000 130 400 140 J
690 220 42 130 150 480 130 860 310

38 2,000 4.5 U 32 4.4 U 11 U 60 3200 1600

2.3 5.0
0.3 U 0.3 U

16.6 22.9

9.2 33
0.06 U 1.88

28 U 5,200 11 U 19 11 U 32 22 U 460 120 U
35 6,100 11 U 93 11 U 48 81 2200 700

170 35,000 11 U 150 11 U 27 U 55 1400 510
180 34,000 23 U 440 22 U 55 U 170 3800 1200
110 14,000 11 U 230 11 U 27 U 22 U 1700 640
290 48,000 ND 670 ND ND 170 5500 1840

300 360 1,400,000 1,700,000 49,000 170,000 23,000 1,500,000 1,200 J 5,000 60 U 500
59 U 180 U 500,000 590,000 9,100 51,000 8,100 460,000 2,100 1,100 J 60 U 150 J
59 U 180 U 320,000 U 360,000 6,400 33,000 5,000 290,000 3,100 850 60 U 170
59 U 180 U 320,000 U 30,000 160 1,000 1,600 160,000 U 64 U 320 60 U 110
59 U 320 320,000 U 380,000 4,700 28,000 4,100 260,000 170 2,000 60 U 480
59 U 470 320,000 U 240,000 4,000 16,000 4,100 180,000 290 2,400 60 U 320
59 U 3,700 650,000 820,000 12,000 38,000 12,000 570,000 2,000 J 19,000 73 1,200
59 U 820 320,000 U 150,000 3,800 5,600 E 2,400 160,000 U 230 3,800 60 U 580
59 U 2,400 J 320,000 U 310,000 7,300 11,000 E 4,900 200,000 830 J 20,000 280 1,900
59 U 3,000 J 320,000 U 330,000 6,900 12,000 E 5,900 220,000 700 J 17,000 J 230 J 1,600 J
59 U 1,100 320,000 U 120,000 3,400 3,800 2,200 160,000 U 380 7,800 97 1,000
59 U 1,200 320,000 U 84,000 E 3,400 3,700 2,000 160,000 U 530 J 7,800 100 1,100
59 U 820 320,000 U 45,000 E 1,800 370 1,300 160,000 U 200 J 7,200 64 490
59 U 970 320,000 U 47,000 E 1,900 380 1,200 160,000 U 290 7,300 71 850
59 U 1,200 320,000 U 100,000 E 3,300 3,800 2,200 160,000 U 380 9,700 78 1,000
59 U 390 320,000 U 41,000 1,400 1,700 940 160,000 U 160 2,900 60 U 370
59 U 180 U 320,000 U 14,000 480 550 230 160,000 U 64 U 890 60 U 91
59 U 390 320,000 U 32,000 1,200 1,400 730 160,000 U 200 3,000 60 U 370
59 U 210 320,000 U 100,000 U 1,300 4,900 900 160,000 U 510 J 1,700 60 U 130

ND 1,540 ND 5,500 4,232 4,517 2,807 ND 488 12,387 102 1,291
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TABLE 4
SOIL ANALYTICAL RESULTS - DETECTED COMPOUNDS

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 6 of 10

Preliminary
Cleanup
Level (a)

SEMIVOLATILES (µg/kg)
Method SW8270D
Phenol 22,000
4-Methylphenol
Naphthalene 4,500
2-Methylnaphthalene 320,000
Acenaphthylene
Acenaphthene 25,000
Dibenzofuran 160,000
Fluorene 79,000
Phenanthrene
Carbazole 320
Anthracene 2,300,000
Di-n-Butylphthalate 57,000
Fluoranthene 49,000
Pyrene 140,000
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene 140
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
1-Methylnaphthalene
TEQ 140

B-32-8.0-10.5 B-33-17.5-18.5 B-36-19.3-20.0 B-36-19.8 B-38-21.5-22.4 B-38-22.0 B-38-22.4-23.0 B-39-21.0-22.3 B-40-24.5-26.0 B-40-25.0 B-41-16.5 B-41-20.0-21.0 B-44-17.5-18.5 B-44-21.5-22.5 B-45-8.0-10.0 B-45-8.5 B-47-21.5-21.9 B-47-21.8 B50A-15-16 B51-5 B51-15-16
NT61B NU11B NT85I NT85H NT85E NT85D NT85F NT85J NT63G NT63H NT85A NT85B NT85K NU11A NU11E NU11D NU11G NU11F PI35A PI35C PI35B

10/7/2008 10/10/2008 10/9/2008 10/9/2008 10/9/2008 10/9/2008 10/9/2008 10/9/2008 10/8/2008 10/8/2008 10/9/2008 10/9/2008 10/9/2008 10/10/2008 10/10/2008 10/10/2008 10/10/2008 10/10/2008 7/28/2009 7/28/2009 7/28/2009
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TABLE 4
SOIL ANALYTICAL RESULTS - DETECTED COMPOUNDS

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 7 of 10

Preliminary
Cleanup
Level (a)

NWTPH-HCID (mg/kg)
Gasoline Range Organics 30
Diesel Range Organics 2,000
Motor Oil 2,000

NWTPH-DxSG (mg/kg)
Diesel Range Hydrocarbons 2,000
Motor Oil 2,000

NWTPH-GX (mg/kg)
Gasoline 30

TOTAL METALS (mg/kg)
Method 6000/7000 series
Arsenic 7
Cadmium 1
Chromium 120,000
Copper 3,000
Lead 250
Mercury 0.07
Zinc 24,000

BTEX (A89g/kg)
Method SW8021BMod
Benzene 4.5
Toluene 580
Ethylbenzene 2,400
m,p-Xylene
o-Xylene
Total Xylenes 15,000

PAHs (µg/kg)
Method SW8270D/SW8270DSIM
Naphthalene 4,500
2-Methylnaphthalene 320,000
1-Methylnaphthalene
Acenaphthylene
Acenaphthene 25,000
Fluorene 79,000
Phenanthrene
Anthracene 2,300,000
Fluoranthene 49,000
Pyrene 140,000
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene 140
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
Dibenzofuran 160,000
TEQ 140

B52-6.5 B52-15-16 B53-15-16 B54-4 B54-15-16 B-55-8-9 B-56-9-10 B57-1-2 B57-10-15 B57-15-16 B58-1-2 B58-15-16 B59-1-2 B60-1-2 B60-15-16 B61-1-2 B62-1-2 B63-1-2 B64-1-2 B65-1-2 B66-1-2 B67-1-2 B68-1-2
PI35E PI35D PI35F PI35H PI35G PJ46A PJ46B PI16A PI16B/PI54A PI16C PI16D PI16E PI16K PI16F PI16G PI16H PI35I PI35J PI16L PI16I PI35K PI16J PI35L

7/28/2009 7/28/2009 7/28/2009 7/28/2009 7/28/2009 8/6/2009 8/6/2009 7/27/2009 7/27/2009 7/27/2009 7/27/2009 7/27/2009 7/27/2009 7/27/2009 7/27/2009 7/27/2009 7/28/2009 7/28/2009 7/27/2009 7/27/2009 7/28/2009 7/27/2009 7/28/2009

50
100

100
470

760 12 5.5 U 180 11 4.4 U 3.8 U 20

7 5 U 7 7 6 10 U 5 U 8 30 5 7 6
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.5 U 0.2 U 0.2 U 0.4 0.2 U 0.2 U 0.2 U

13.2 31.9 38.5 28.5 10.8 26 32.7 18.0 42.1 22.2 26.2 25.9
75.5 26.9 33.5 29.8 49.1 36.3 23.4 34.9 64.3 47.7 25.1 38.9

59 J 25 67 37 17 53 39 6 132 6 12 41
0.05 0.59 0.12 0.05 0.02 U 0.04 0.05 0.06 0.05 0.02 0.02 0.08

74 58 82 56 31 94 57 42 104 47 41 71

79 53 14 U 17 U 11 U 9.5 U
110 26 18 17 U 11 U 9.5 U
430 20 14 U 17 U 11 U 9.5 U
530 62 27 U 33 U 22 U 19 U
440 180 14 U 17 U 160 9.5 U
970 242 ND ND 160 ND

100 210 28
180 150 12
220 130 7.2

12 150 37
19 140 J 5.8
48 370 J 19

260 J 1800 J 260 J
39 500 210

120 J 2000 J 1400 J
130 1600 1400

82 840 1100
120 800 1100

55 J 610 J 720 J
73 570 720
96 790 1100
43 260 360
29 J 130 J 320 J
43 210 410
50 170 J 8.6

125 1,039 1,433
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TABLE 4
SOIL ANALYTICAL RESULTS - DETECTED COMPOUNDS

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 8 of 10

Preliminary
Cleanup
Level (a)

SEMIVOLATILES (µg/kg)
Method SW8270D
Phenol 22,000
4-Methylphenol
Naphthalene 4,500
2-Methylnaphthalene 320,000
Acenaphthylene
Acenaphthene 25,000
Dibenzofuran 160,000
Fluorene 79,000
Phenanthrene
Carbazole 320
Anthracene 2,300,000
Di-n-Butylphthalate 57,000
Fluoranthene 49,000
Pyrene 140,000
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene 140
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
1-Methylnaphthalene
TEQ 140

B52-6.5 B52-15-16 B53-15-16 B54-4 B54-15-16 B-55-8-9 B-56-9-10 B57-1-2 B57-10-15 B57-15-16 B58-1-2 B58-15-16 B59-1-2 B60-1-2 B60-15-16 B61-1-2 B62-1-2 B63-1-2 B64-1-2 B65-1-2 B66-1-2 B67-1-2 B68-1-2
PI35E PI35D PI35F PI35H PI35G PJ46A PJ46B PI16A PI16B/PI54A PI16C PI16D PI16E PI16K PI16F PI16G PI16H PI35I PI35J PI16L PI16I PI35K PI16J PI35L

7/28/2009 7/28/2009 7/28/2009 7/28/2009 7/28/2009 8/6/2009 8/6/2009 7/27/2009 7/27/2009 7/27/2009 7/27/2009 7/27/2009 7/27/2009 7/27/2009 7/27/2009 7/27/2009 7/28/2009 7/28/2009 7/27/2009 7/27/2009 7/28/2009 7/27/2009 7/28/2009

63 U 59 U 64 U 63 U 62 U 61 U 58 U 59 U 58 U 64 U 60 U 65 U
63 U 59 U 64 U 63 U 62 U 61 U 58 U 59 U 58 U 64 U 60 U 65 U

1300 59 U 270 69 130 61 U 130 59 U 58 U 180 71 65 U
2800 59 U 64 U 63 U 410 61 U 180 59 U 58 U 200 83 65 U

63 U 59 U 64 U 180 62 U 61 U 58 U 59 U 58 U 64 U 60 U 65 U
63 U 59 U 100 63 U 62 U 61 U 370 59 U 58 U 64 U 60 U 65 U

580 59 U 64 U 63 U 62 U 61 U 210 59 U 58 U 64 U 60 U 65 U
150 59 U 70 63 U 62 U 61 U 520 59 U 58 U 64 U 60 U 65 U

1900 120 170 340 350 250 3600 59 U 58 U 190 100 65 U
140 59 U 64 U 63 U 62 U 61 U 300 59 U 58 U 64 U 60 U 65 U
130 59 U 64 U 94 62 U 61 U 750 59 U 58 U 64 U 60 U 65 U

72 59 U 64 U 63 U 62 U 61 U 58 U 59 U 58 U 64 U 60 U 65 U
230 110 67 1300 150 390 2900 59 U 58 U 160 260 65 U
300 110 64 U 1500 160 300 2700 59 U 58 U 150 310 65 U
260 59 U 64 U 720 98 160 1100 59 U 58 U 91 180 65 U
420 59 U 64 U 920 160 180 1100 59 U 58 U 140 190 65 U
130 59 U 64 U 500 85 160 890 59 U 58 U 140 140 65 U
130 59 U 64 U 840 75 150 700 59 U 58 U 120 180 65 U
120 59 U 64 U 680 90 160 1200 59 U 58 U 120 220 65 U

63 U 59 U 64 U 320 62 U 100 570 59 U 58 U 93 64 65 U
63 U 59 U 64 U 120 62 U 61 U 220 59 U 58 U 64 U 60 U 65 U
63 U 59 U 64 U 320 62 U 120 680 59 U 58 U 120 62 65 U

2900 59 U 97 63 U 270 61 U 180 59 U 58 U 120 60 U 65 U
176 ND ND 939.2 117 219 1559 166 278

 10/16/09  \\Edmdata\projects\1014\001\040\FileRm\R\Revised_ERD_RI\Tables\Tables 4-13.xls DRAFT



TABLE 4
SOIL ANALYTICAL RESULTS - DETECTED COMPOUNDS

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 9 of 10

Preliminary
Cleanup
Level (a)

NWTPH-HCID (mg/kg)
Gasoline Range Organics 30
Diesel Range Organics 2,000
Motor Oil 2,000

NWTPH-DxSG (mg/kg)
Diesel Range Hydrocarbons 2,000
Motor Oil 2,000

NWTPH-GX (mg/kg)
Gasoline 30

TOTAL METALS (mg/kg)
Method 6000/7000 series
Arsenic 7
Cadmium 1
Chromium 120,000
Copper 3,000
Lead 250
Mercury 0.07
Zinc 24,000

BTEX (A89g/kg)
Method SW8021BMod
Benzene 4.5
Toluene 580
Ethylbenzene 2,400
m,p-Xylene
o-Xylene
Total Xylenes 15,000

PAHs (µg/kg)
Method SW8270D/SW8270DSIM
Naphthalene 4,500
2-Methylnaphthalene 320,000
1-Methylnaphthalene
Acenaphthylene
Acenaphthene 25,000
Fluorene 79,000
Phenanthrene
Anthracene 2,300,000
Fluoranthene 49,000
Pyrene 140,000
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene 140
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
Dibenzofuran 160,000
TEQ 140

MW-11-4.5-5 MW-14-15 MW-17D-15.5-16.5
PI99A PJ11A PJ11B/PJ23A

8/3/2009 8/4/2009 8/4/2009

20 U
50

100

400
160

250

8
0.3 U

41.6
35.8

24
0.48

61

20
48

170
140
200
340

160 1,900
81 1,400
69 1,100
36 180
74 3,300

100 2,900
1,100 J 14,000 J

250 J 4,200 J
2,200 8,900
1,600 7,700

780 4,200
820 4,400
620 2,000
770 3,100
700 4,200
310 J 1,700 J
130 J 810 J
280 1,500

90 1,400
969 5,425
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TABLE 4
SOIL ANALYTICAL RESULTS - DETECTED COMPOUNDS

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 10 of 10

Preliminary
Cleanup
Level (a)

SEMIVOLATILES (µg/kg)
Method SW8270D
Phenol 22,000
4-Methylphenol
Naphthalene 4,500
2-Methylnaphthalene 320,000
Acenaphthylene
Acenaphthene 25,000
Dibenzofuran 160,000
Fluorene 79,000
Phenanthrene
Carbazole 320
Anthracene 2,300,000
Di-n-Butylphthalate 57,000
Fluoranthene 49,000
Pyrene 140,000
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene 140
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
1-Methylnaphthalene
TEQ 140

MW-11-4.5-5 MW-14-15 MW-17D-15.5-16.5
PI99A PJ11A PJ11B/PJ23A

8/3/2009 8/4/2009 8/4/2009

460
400

10,000
6,700
1,100

17,000
7,600 J

14,000
69,000

3,400
22,000

180 U
45,000
40,000
18,000
21,000
13,000

7,200
18,000

5,600
2,700
4,800
5,500

22860

(a)  See Table 5 for criteria used to develop preliminary cleanup levels.
(b)  Samples collected from boring B-31A; no samples were collected from boring B-31B (see Table 1).
U = Indicates the compound was undetected at the reported concentration.
J =  Indicates the analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.
E = The concentration indicated for this analyte is an estimated value above the calibration range of the instrument. This value is considered an estimate.
Bold = Detected compound.
Box = Exceedance of preliminary cleanup level.
mg/kg = Milligrams per kilogram
µg/kg = Micrograms per kilogram
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TABLE 5
PRELIMINARY SOIL CLEANUP LEVELS

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 1 of 3

Carcinogen Non-carcinogen

Analyte mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg Units

TPH

Gasoline-Range Petroleum Hydrocarbons (b) (c) 30 (b,c) 30 30 30 mg/kg

Diesel-Range Petroleum Hydrocarbons (b) 2,000 (b) 2,000 2,000 2,000 mg/kg

Motor Oil-Range Petroleum Hydrocarbons (b) 2,000 (b) 2,000 2,000 2,000 mg/kg

TOTAL METALS 

Arsenic 0.034 0.67 24 0.034 7 7 7 mg/kg

Chromium 1,000,000 120,000 (d) 120,000 42 (e) 120,000 120,000 mg/kg

Lead 3,000 250 (b) 250 17 250 250 mg/kg

Cadmium 0.69 80 0.69 1 1 1 mg/kg

Zinc (h) 24,000 24,000 86 24,000 24,000 mg/kg

Copper (h) 3,000 3,000 36 3,000 3,000 mg/kg

Mercury 0.026 24 0.026 0.07 0.07 0.07 mg/kg

BTEX

Benzene 0.0045 18.0 320 0.0045 0.0045 4.5 µg/kg

Toluene 4.60 6,400 4.6 4.6 0.58 580 µg/kg

Ethylbenzene 6.10 8,000 6.1 6.1 2.4 2,400 µg/kg

Total Xylenes 15.0 16,000 15 15 15,000 µg/kg

PAHs

Naphthalene 4.5 1,600 4.5 4.5 4,500 µg/kg

2-Methylnaphthalene (a) 320 320 320 320,000 µg/kg

1-Methylnaphthalene (a) --- ---

Acenaphthylene (a) --- ---

Acenaphthene 98 4,800 98 98 25 25,000 µg/kg

Fluorene 100 3,200 100 100 79 79,000 µg/kg

Phenanthrene (a) --- --- µg/kg

Anthracene 2,300 24,000 2,300 2,300 2,300,000 µg/kg

Preliminary
Cleanup 
Levels in 

Final Units

Preliminary
Cleanup Levels

(After 
adjustment for 
background)

Preliminary
Cleanup 
Levels
(After 

adjustment 
for total site 

risk)

Preliminary
Cleanup Levels

(Before 
adjustment for 
background)

Background Soil
Metals 

Concentrations

Puget Sound 
Region

90th Percentile 
value

Direct Contact Pathway (Ingestion Only)

Method B:  Unrestricted Land Use

For soil from 0 - 15 ft BGS

Standard Formula ValuesProtection of
Groundwater and
Marine Surface

Water
(Fixed Parameter
3-Phase Model)

 10/16/09  \\Edmdata\projects\1014\001\040\FileRm\R\Revised_ERD_RI\Tables\Tables 5 & 9.xls DRAFT



TABLE 5
PRELIMINARY SOIL CLEANUP LEVELS

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 2 of 3

Carcinogen Non-carcinogen

Analyte mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg Units

Preliminary
Cleanup 
Levels in 

Final Units

Preliminary
Cleanup Levels

(After 
adjustment for 
background)

Preliminary
Cleanup 
Levels
(After 

adjustment 
for total site 

risk)

Preliminary
Cleanup Levels

(Before 
adjustment for 
background)

Background Soil
Metals 

Concentrations

Puget Sound 
Region

90th Percentile 
value

Direct Contact Pathway (Ingestion Only)

Method B:  Unrestricted Land Use

For soil from 0 - 15 ft BGS

Standard Formula ValuesProtection of
Groundwater and
Marine Surface

Water
(Fixed Parameter
3-Phase Model)

Fluoranthene 630 3,200 630 630 49 49,000 µg/kg

Pyrene 660 2,400 660 660 140 140,000 µg/kg

Benzo(a)anthracene (f) (g) (g) (g) (g) µg/kg

Chrysene (f) (g) (g) (g) (g) µg/kg

Benzo(b)fluoranthene (f) (g) (g) (g) (g) µg/kg

Benzo(k)fluoranthene (f) (g) (g) (g) (g) µg/kg

Benzo(a)pyrene 0.23 0.14 0.14 0.14 140 µg/kg

Indeno(1,2,3-cd)pyrene (f) (g) (g) (g) (g) µg/kg

Dibenz(a,h)anthracene (f) (g) (g) (g) (g) µg/kg

Benzo(g,h,i)perylene (a) --- ---

Dibenzofuran (a) 160 160 160 160,000 µg/kg

SVOCs

Phenol 22 48,000 22 22 22,000 µg/kg

4-Methylphenol (a) --- ---

Di-n-butylphthalate 57 8000 57 57 57,000 µg/kg

Carbazole 0.32 50 0.32 0.32 320 µg/kg

DIOXINS/FURANS

2,3,7,8-TCDD 0.00000027 0.000011 0.00000027 0.00000027 0.27 ng/kg
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TABLE 5
PRELIMINARY SOIL CLEANUP LEVELS

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 3 of 3

Notes:

Screening level based on lowest of soil concentrations for protection of groundwater and protection of human direct contact (Method B standard formula values for carcinogens and non-carcinogens).

Cleanup levels are developed for all constituents detected above laboratory reporting limits in soil.

Shading indicates basis for cleanup level.

--- = No screening criteria available. 

mg/kg = Milligrams per kilogram.

µg/kg = Micrograms per kilogram.

ng/kg = Nanograms per kilogram.

(a)    Values for Koc and Henry's Law Constant are not available; therefore, cleanup levels protective of groundwater can not be calculated using the three-phase partitioning model. 

(b)  MTCA Method A soil cleanup levels are used for gasoline-range, diesel-range, motor oil-range petroleum hydrocarbons, and lead.

(c)  For gasoline-range petroleum hydrocarbons, if benzene is present.  If benzene is not present, screening level is 100 mg/kg. 

(d)  Value is for chromium III.  Based on site history, chormium VI is not expected to be present. 

(e)  Value is for total chromium.

(f)  If toxicity equivalency factors (TEFs) are considered, cleanup levels protective of groundwater for other cPAHs are less than the value for benzo(a)pyrene.  

(g)  Evaluated using toxicity equivalency quotient (TEQ) based on benzo(a)pyrene.

(h)  Due to empirical demonstration, values not representative of protection of groundwater and marine surface water.
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TABLE 6
CONSTITUENTS DETECTED IN SOIL AT CONCENTRATIONS GREATER THAN THE PRELIMINARY CLEANUP LEVELS

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 1 of 5

Preliminary B-1-9-9.5 B-2-9-9.5 B-2-20-21 B-3-7.5-8.5 B-4-6-7 B-5-10-11 B-6-6-6.5 B-7-6-7 B-8-5-6 B-9-5.5-6.5 B-10-7-8 B-11-6-6.5 B-12-6-7 B-13-5-5.75 B-14-5-6.33 B-15-5-6.33 B-16-5-6 B-17-5-6 B-18-7-8 B-19-6-6.75
Cleanup MK66A MK66B MK66G MK66H MK66C MK66D MK66E MK66F MK82A MK82B MK82C MK82D MK82E MK82F MK82G MK82H ML02A ML02B ML02C ML02D
Level (a) 2/27/2008 2/27/2008 2/27/2008 2/27/2008 2/27/2008 2/27/2008 2/27/2008 2/27/2008 2/28/2008 2/28/2008 2/28/2008 2/28/2008 2/28/2008 2/28/2008 2/28/2008 2/28/2008 2/29/2008 2/29/2008 2/29/2008 2/29/2008

NWTPH-DxSG (mg/kg)
Diesel Range Hydrocarbons 2,000 88 8,600 22 15 58 65 90 65 19 370 92 19
Motor Oil 2,000 440 2,300 63 68 560 82 630 500 150 160 98 44

NWTPH-GX (mg/kg)
Gasoline 30 13 U 18 1,900 1,500 54

TOTAL METALS (mg/kg)
Method 6000/7000 series
Arsenic 7 6 U 10 U 6 U 9 6 U 6 U 6 U 6 U 7 U 5 U 6 U 30 U 8 U 5 U 5 U 50 U 5 U 20 U 20 U 5 U
Mercury 0.07 0.07 0.08 U 0.06 U 0.05 0.05 U 0.06 U 0.06 U 0.07 0.06 U 0.05 U 0.10 0.09 U 0.06 U 0.06 0.06 0.08 0.16 0.08 0.05 U 0.07

BTEX (µg/kg)
Method SW8021BMod
Benzene 4.5 13 U 1,900 420 18 U
Toluene 580 13 U 1,800 1,000 18 U
Ethylbenzene 2,400 13 U 3,200 1,800 18 U
Total Xylenes 15,000 ND 7,000 6,600 ND

PAHs (µg/kg)
Method SW8270D/SW8270DSIM
Naphthalene 4,500 64 U 300 64 U 63 U 63 U 63 U 64 U 66 U 64 U 66 U 64 U 66 U 66 65 U 280 83 1,600 1,000 64 U
2-Methylnaphthalene 320,000 64 U 580 64 U 63 U 63 U 63 U 64 U 66 U 64 U 66 U 64 U 80 64 U 65 U 330 78 3,000 1,200 64 U
Acenaphthene 25,000 64 U 66 64 U 63 U 63 U 63 U 64 U 66 U 64 U 66 U 100 66 U 75 150 730 240 320 66 U 64 U
Fluorene 79,000 64 U 66 U 64 U 63 U 63 U 63 U 64 U 66 U 64 U 66 U 110 66 U 89 200 830 300 240 66 U 64 U
Fluoranthene 49,000 64 U 450 64 U 63 U 63 U 63 U 64 U 310 64 U 66 U 1,700 200 1,200 7,200 6,200 3,800 2,900 66 U 280
Pyrene 140,000 64 U 290 64 U 63 U 63 U 63 U 64 U 230 64 U 66 U 1,000 170 810 3,500 4,100 2,800 2,500 66 U 210
Benzo(a)pyrene 140 64 U 66 U 64 U 63 U 63 U 63 U 64 U 140 64 U 66 U 480 120 410 2,200 2,000 1,800 1,100 66 U 120
Dibenzofuran 160,000 64 U 180 64 U 63 U 63 U 63 U 64 U 66 U 64 U 66 U 67 66 U 64 U 140 290 120 150 66 U 64 U
TEQ 140 ND 30 ND ND ND ND ND 189 ND ND 651 151 545 3,048 2,606 2,453 1,435 ND 151

SEMIVOLATILES (µg/kg)
Method SW8270D
Naphthalene 4,500
Carbazole 320
Benzo(a)pyrene 140
TEQ 140
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TABLE 6
CONSTITUENTS DETECTED IN SOIL AT CONCENTRATIONS GREATER THAN THE PRELIMINARY CLEANUP LEVELS

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 2 of 5

Preliminary
Cleanup
Level (a)

NWTPH-DxSG (mg/kg)
Diesel Range Hydrocarbons 2,000
Motor Oil 2,000

NWTPH-GX (mg/kg)
Gasoline 30

TOTAL METALS (mg/kg)
Method 6000/7000 series
Arsenic 7
Mercury 0.07

BTEX (µg/kg)
Method SW8021BMod
Benzene 4.5
Toluene 580
Ethylbenzene 2,400
Total Xylenes 15,000

PAHs (µg/kg)
Method SW8270D/SW8270DSIM
Naphthalene 4,500
2-Methylnaphthalene 320,000
Acenaphthene 25,000
Fluorene 79,000
Fluoranthene 49,000
Pyrene 140,000
Benzo(a)pyrene 140
Dibenzofuran 160,000
TEQ 140

SEMIVOLATILES (µg/kg)
Method SW8270D
Naphthalene 4,500
Carbazole 320
Benzo(a)pyrene 140
TEQ 140

B-20-6.5-8 B-21-19-20 B-23-4.6-6.7 B-23-5.0 B-23-16.0-20.0 B-24-2.2-3.0 B-24-7.0-8.0 B-24-7.5 B-26-4.0-7.6 B-26-7.5 B-26-16-19 B-26-17.0 B-27-8.0-8.3 B-27-8.0 B-27-16.5-17.5 B-27-17.0 B-28-4.2-7.0 B-28-5.0
ML02E ML02F NT63B NT63A NT63C NT61M NT61O NT61N NT63F NT63E NT63J NT63I NT61I NT61H NT61K NT61J NT61F NT61G

2/29/2008 2/29/2008 10/8/2008 10/8/2008 10/8/2008 10/7/2008 10/7/2008 10/7/2008 10/8/2008 10/8/2008 10/8/2008 10/8/2008 10/7/2008 10/7/2008 10/7/2008 10/7/2008 10/7/2008 10/7/2008

51
190

1,200 6,100 1,400 1,200 4,300 140 17 1,600

20 U 10 U
0.06 U 0.07 U

200 57,000 350 6,400 730 65 22 U 160
180 34,000 390 810 1,100 40 22 U 190
240 5,900 29 U 2,600 3,600 15 U 22 U 21 U

1,570 61,000 3,300 2,050 3,800 152 ND 1,140

66 U 5,500,000 120 390 1,100 4,100 1,900 360 330 2,300
66 U 760,000 74 500 1,300 9,500 5,300 1,200 210 2,100
66 U 300,000 60 U 66 64 100 190 U 82 93 62 U
66 U 1,200,000 60 U 64 U 74 100 190 U 110 240 62 U
66 U 5,000,000 60 U 610 610 780 190 U 980 650 62 U
66 U 5,300,000 60 U 560 440 680 210 670 420 62 U
66 U 1,700,000 60 U 280 220 540 190 U 410 180 62 U
66 U 810,000 60 U 120 240 470 190 U 110 200 120

ND 2,212,000 ND 381 286 711 ND 549 230 ND
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TABLE 6
CONSTITUENTS DETECTED IN SOIL AT CONCENTRATIONS GREATER THAN THE PRELIMINARY CLEANUP LEVELS

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 3 of 5

Preliminary
Cleanup
Level (a)

NWTPH-DxSG (mg/kg)
Diesel Range Hydrocarbons 2,000
Motor Oil 2,000

NWTPH-GX (mg/kg)
Gasoline 30

TOTAL METALS (mg/kg)
Method 6000/7000 series
Arsenic 7
Mercury 0.07

BTEX (µg/kg)
Method SW8021BMod
Benzene 4.5
Toluene 580
Ethylbenzene 2,400
Total Xylenes 15,000

PAHs (µg/kg)
Method SW8270D/SW8270DSIM
Naphthalene 4,500
2-Methylnaphthalene 320,000
Acenaphthene 25,000
Fluorene 79,000
Fluoranthene 49,000
Pyrene 140,000
Benzo(a)pyrene 140
Dibenzofuran 160,000
TEQ 140

SEMIVOLATILES (µg/kg)
Method SW8270D
Naphthalene 4,500
Carbazole 320
Benzo(a)pyrene 140
TEQ 140

B-30-0.3-4.0 B-30-8.0-10.5 B-31-0.3-4.0 (b) B-31-8.0-10.0 (b) B-32-0.2-2.0 B-32-8.0-10.5 B-33-17.5-18.5 B-36-19.3-20.0 B-36-19.8 B-38-21.5-22.4 B-38-22.0 B-38-22.4-23.0 B-39-21.0-22.3 B-40-24.5-26.0 B-40-25.0 B-41-16.5 B-41-20.0-21.0 B-44-17.5-18.5
NT61D NT61E NT61C NU11C NT61A NT61B NU11B NT85I NT85H NT85E NT85D NT85F NT85J NT63G NT63H NT85A NT85B NT85K

10/7/2008 10/7/2008 10/7/2008 10/10/2008 10/7/2008 10/7/2008 10/10/2008 10/9/2008 10/9/2008 10/9/2008 10/9/2008 10/9/2008 10/9/2008 10/8/2008 10/8/2008 10/9/2008 10/9/2008 10/9/2008

49 200 160 2,900 690 59 220 49 2,000 130
310 1,200 2,300 690 220 42 130 150 480 130

38 2,000 4.5 U 32

2.4 1.6 1.9 9.6 2.1 2.3 5.0
0.10 0.05 U 0.08 0.05 0.34 0.06 U 1.88

28 U 5,200 11 U 19
35 6,100 11 U 93

170 35,000 11 U 150
290 48,000 ND 670

180 U 58 U 170 U 190 U 180 U 300 360 1,400,000 1,700,000 49,000 170,000 23,000 1,500,000 1,200 J
180 U 58 U 170 U 190 U 180 U 59 U 180 U 500,000 590,000 9,100 51,000 8,100 460,000 2,100
280 58 U 170 U 230 180 U 59 U 320 320,000 U 380,000 4,700 28,000 4,100 260,000 170
320 58 U 170 U 420 180 U 59 U 470 320,000 U 240,000 4,000 16,000 4,100 180,000 290

12,000 95 1,300 J 3,500 540 59 U 2,400 J 320,000 U 310,000 7,300 11,000 E 4,900 200,000 830 J
6,600 74 1,400 J 3,700 J 330 59 U 3,000 J 320,000 U 330,000 6,900 12,000 E 5,900 220,000 700 J
3,100 58 U 610 J 1,400 180 U 59 U 1,200 320,000 U 100,000 E 3,300 3,800 2,200 160,000 U 380

180 58 U 170 U 190 U 180 U 59 U 210 320,000 U 100,000 U 1,300 4,900 900 160,000 U 510 J
4,233 ND 799 1,804 3 ND 1,540 ND 5,500 4,232 4,517 2,807 ND 488
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TABLE 6
CONSTITUENTS DETECTED IN SOIL AT CONCENTRATIONS GREATER THAN THE PRELIMINARY CLEANUP LEVELS

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 4 of 5

Preliminary
Cleanup
Level (a)

NWTPH-DxSG (mg/kg)
Diesel Range Hydrocarbons 2,000
Motor Oil 2,000

NWTPH-GX (mg/kg)
Gasoline 30

TOTAL METALS (mg/kg)
Method 6000/7000 series
Arsenic 7
Mercury 0.07

BTEX (µg/kg)
Method SW8021BMod
Benzene 4.5
Toluene 580
Ethylbenzene 2,400
Total Xylenes 15,000

PAHs (µg/kg)
Method SW8270D/SW8270DSIM
Naphthalene 4,500
2-Methylnaphthalene 320,000
Acenaphthene 25,000
Fluorene 79,000
Fluoranthene 49,000
Pyrene 140,000
Benzo(a)pyrene 140
Dibenzofuran 160,000
TEQ 140

SEMIVOLATILES (µg/kg)
Method SW8270D
Naphthalene 4,500
Carbazole 320
Benzo(a)pyrene 140
TEQ 140

B-44-21.5-22.5 B-45-8.0-10.0 B-45-8.5 B-47-21.5-21.9 B-47-21.8 B50A-15-16 B51-5 B51-15-16 B52-6.5 B52-15-16 B53-15-16 B54-4 B54-15-16 B-55-8-9 B-56-9-10 B57-1-2 B57-10-15 B57-15-16 B58-1-2
NU11A NU11E NU11D NU11G NU11F PI35A PI35C PI35B PI35E PI35D PI35F PI35H PI35G PJ46A PJ46B PI16A PI16B/PI54A PI16C PI16D

10/10/2008 10/10/2008 10/10/2008 10/10/2008 10/10/2008 7/28/2009 7/28/2009 7/28/2009 7/28/2009 7/28/2009 7/28/2009 7/28/2009 7/28/2009 8/6/2009 8/6/2009 7/27/2009 7/27/2009 7/27/2009 7/27/2009

400 140 J 100
860 310 470

4.4 U 11 U 60 3200 1600 760 12 5.5 U 180 11 4.4 U 3.8 U 20

7 5 U
0.05 0.59

11 U 32 22 U 460 120 U 79 53 14 U 17 U 11 U 9.5 U
11 U 48 81 2200 700 110 26 18 17 U 11 U 9.5 U
11 U 27 U 55 1400 510 430 20 14 U 17 U 11 U 9.5 U

ND ND 170 5500 1840 970 242 ND ND 160 ND

5,000 60 U 500 100
1,100 J 60 U 150 J 180
2,000 60 U 480 19
2,400 60 U 320 48

20,000 280 1,900 120 J
17,000 J 230 J 1,600 J 130
9,700 78 1,000 96
1,700 60 U 130 50

12,387 102 1,291 125

1300 59 U
140 59 U
120 59 U
176 ND
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TABLE 6
CONSTITUENTS DETECTED IN SOIL AT CONCENTRATIONS GREATER THAN THE PRELIMINARY CLEANUP LEVELS

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 5 of 5

Preliminary
Cleanup
Level (a)

NWTPH-DxSG (mg/kg)
Diesel Range Hydrocarbons 2,000
Motor Oil 2,000

NWTPH-GX (mg/kg)
Gasoline 30

TOTAL METALS (mg/kg)
Method 6000/7000 series
Arsenic 7
Mercury 0.07

BTEX (µg/kg)
Method SW8021BMod
Benzene 4.5
Toluene 580
Ethylbenzene 2,400
Total Xylenes 15,000

PAHs (µg/kg)
Method SW8270D/SW8270DSIM
Naphthalene 4,500
2-Methylnaphthalene 320,000
Acenaphthene 25,000
Fluorene 79,000
Fluoranthene 49,000
Pyrene 140,000
Benzo(a)pyrene 140
Dibenzofuran 160,000
TEQ 140

SEMIVOLATILES (µg/kg)
Method SW8270D
Naphthalene 4,500
Carbazole 320
Benzo(a)pyrene 140
TEQ 140

B58-15-16 B59-1-2 B60-1-2 B60-15-16 B61-1-2 B62-1-2 B63-1-2 B64-1-2 B65-1-2 B66-1-2 B67-1-2 B68-1-2 MW-11-4.5-5 MW-14-15 MW-17D-15.5-16.5
PI16E PI16K PI16F PI16G PI16H PI35I PI35J PI16L PI16I PI35K PI16J PI35L PI99A PJ11A PJ11B/PJ23A

7/27/2009 7/27/2009 7/27/2009 7/27/2009 7/27/2009 7/28/2009 7/28/2009 7/27/2009 7/27/2009 7/28/2009 7/27/2009 7/28/2009 8/3/2009 8/4/2009 8/4/2009

400
160

250

7 7 6 10 U 5 U 8 30 5 7 6 8
0.12 0.05 0.02 U 0.04 0.05 0.06 0.05 0.02 0.02 0.08 0.48

20
48

170
340

210 28 160 1,900
150 12 81 1,400
140 J 5.8 74 3,300
370 J 19 100 2,900

2000 J 1400 J 2,200 8,900
1600 1400 1,600 7,700
790 1100 700 4,200
170 J 8.6 90 1,400

1,039 1,433 969 5,425

270 69 130 61 U 130 59 U 58 U 180 71 65 U 10,000
64 U 63 U 62 U 61 U 300 59 U 58 U 64 U 60 U 65 U 3,400
64 U 680 90 160 1200 59 U 58 U 120 220 65 U 18,000

ND 939.2 117 219 1559 166 278 22860

(a)  See Table 5 for criteria used to develop preliminary cleanup levels.
(b)  Samples collected from boring B-31A; no samples were collected from boring B-31B (see Table 1).
U = Indicates the compound was undetected at the reported concentration.
J =  Indicates the analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.
E = The concentration indicated for this analyte is an estimated value above the calibration range of the instrument. This value is considered an estimate.
Bold = Detected compound.
Box = Exceedance of preliminary cleanup level.
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TABLE 7
DIOXIN/FURAN ANALYTICAL RESULTS 

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 1 of 1

Preliminary B62-1-2 B65-1-2
Cleanup PI35I PI16I
Levels 7/28/2009 7/27/2009

DIOXIN AND FURANS (ng/kg)
Method 8290
2,3,7,8-TCDD 8.25 UJ 12.4 UJ
1,2,3,7,8-PeCDD 41.2 UJ 62.2 UJ
1,2,3,4,7,8-HxCDD 41.2 UJ 62.2 UJ
1,2,3,6,7,8-HxCDD 41.2 UJ 62.2 UJ
1,2,3,7,8,9-HxCDD 41.2 UJ 62.2 UJ
1,2,3,4,6,7,8-HpCDD 7.70 J 131 J
OCDD 50.5 J 1020 J
2,3,7,8-TCDF 8.25 UJ 12.4 UJ
1,2,3,7,8-PeCDF 41.2 UJ 62.2 UJ
2,3,4,7,8-PeCDF 41.2 UJ 92.1 J
1,2,3,4,7,8-HxCDF 41.2 UJ 62.2 UJ
1,2,3,6,7,8-HxCDF 41.2 UJ 19.3 J
2,3,4,6,7,8-HxCDF 41.2 UJ 19.8 J
1,2,3,7,8,9-HxCDF 41.2 UJ 62.2 UJ
1,2,3,4,6,7,8-HpCDF 41.2 UJ 115 J
1,2,3,4,7,8,9-HpCDF 41.2 UJ 62.2 UJ
OCDF 82.5 UJ 198 J
Total TCDD 8.25 UJ 12.4 UJ
Total PeCDD 41.2 UJ 62.2 UJ
Total HxCDD 41.2 UJ 76.0 J
Total HpCDD 15.7 J 214 J
Total TCDF 8.25 UJ 110 J
Total PeCDF 41.2 UJ 795 J
Total HxCDF 41.2 UJ 583 J
Total HpCDF 41.2 UJ 315 J
TEQ (ND=0) 0.27 0.0922 J 34.4 J

U = Indicates the compound was undetected at the reported concentration.
J =  Indicates the analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.
UJ = The analyte was not detected in the sample; the reported sample reporting limit is an estimate.
Bold = Detected compound.
Box = Exeedance of preliminary cleanup level.
TEQ = Total toxic equivalent concentration of 2,3,7,8 TCDD.
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TABLE 8
GROUNDWATER ANALYTICAL RESULTS - DETECTED COMPOUNDS

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 1 of 6

Preliminary B-1 B-2 B-3 B-6 B-7 B-8 B-9 B-10 B-11 B-12 B-14 B-18 B-19 B-26 B-27 B-38 B-41
Cleanup MK66I MK66M MK66J MK66K MK66L MK82I MK82J MK82K MK82L MK82M MK82N ML02H ML02I NT63K NT61L NT85G NT85C

Levels (a) 2/27/2008 2/27/2008 2/27/2008 2/27/2008 2/27/2008 2/28/2008 2/28/2008 2/28/2008 2/28/2008 2/28/2008 2/28/2008 2/29/2008 2/29/2008 10/7/2008 10/7/2008 10/9/2008 10/9/2008

NWTPH-HCID (mg/L)
Gas 0.8 >0.25 0.25 U >50 1.0 U
Diesel 0.5 0.63 U 0.63 U >120 >2.5
Oil 0.5 0.63 U 0.63 U >120 2.5 U

NWTPH-DxSG (mg/L)
Diesel Range Organics 0.5 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 310 3.6
Motor Oil 0.5 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 150 2.5 U

NWTPH-GX (mg/L)
Gasoline 0.8 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 1.3 0.25 U

BTEX (µg/L)
Method SW8021BMod
Benzene 0.8
Toluene 80
Ethylbenzene 275
m,p-Xylene
o-Xylene
Total Xylenes 1600

PAHs (µg/L)
Method SW8270D/SW8270DSIM
Naphthalene 160 1.0 U 43 1.0 U 1.0 U 1.0 U 1.0 U 1.4 U 1.0 U 3.1 1.0 U 1.0 U 1.0 U 1.0 U
2-Methylnaphthalene 32 1.0 U 5.1 1.0 U 1.0 U 1.0 U 1.0 U 1.4 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1-Methylnaphthalene 1.0 U 3.2 1.0 U 1.0 U 1.0 U 1.0 U 1.4 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Acenaphthylene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.4 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Acenaphthene 250 1.0 U 1.5 1.0 U 1.0 U 1.0 U 1.0 U 1.4 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Fluorene 500 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.4 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Phenanthrene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.4 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Anthracene 4800 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.4 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Fluoranthene 50 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.4 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Pyrene 100 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.4 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Benzo(a)anthracene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.4 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Chrysene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.4 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Benzo(b)fluoranthene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.4 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Benzo(k)fluoranthene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.4 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Benzo(a)pyrene 0.012 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.4 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Indeno(1,2,3-cd)pyrene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.4 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Benzo(g,h,i)perylene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.4 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Dibenzofuran 32 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.4 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
TEQ 0.012 ND ND ND ND ND ND ND ND ND ND ND ND ND
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TABLE 8
GROUNDWATER ANALYTICAL RESULTS - DETECTED COMPOUNDS

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 2 of 6

Preliminary B-1 B-2 B-3 B-6 B-7 B-8 B-9 B-10 B-11 B-12 B-14 B-18 B-19 B-26 B-27 B-38 B-41
Cleanup MK66I MK66M MK66J MK66K MK66L MK82I MK82J MK82K MK82L MK82M MK82N ML02H ML02I NT63K NT61L NT85G NT85C

Levels (a) 2/27/2008 2/27/2008 2/27/2008 2/27/2008 2/27/2008 2/28/2008 2/28/2008 2/28/2008 2/28/2008 2/28/2008 2/28/2008 2/29/2008 2/29/2008 10/7/2008 10/7/2008 10/9/2008 10/9/2008

DISSOLVED METALS (µg/L)
Method 200.8/6010B/7470A
Arsenic 25 (b) 29 12 20 4 40 3 25 2 10 U 1 U 4 3 1
Lead 15 1 U 1 U 26 1 U 1 U 1 1 U 1 U 1 U 1 U 2 1 U 1 U

VOLATILES (µg/L)
Method SW8260B
Chloromethane 3.4 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Methylene Chloride 3 0.5 U 0.5 U 0.5 U 0.5 U 1.3 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Acetone 35 3.0 U 3.0 U 3.0 U 3.0 U 6.6 3.1 7.0 3.0 U 4.8 3.0 U 4.2 3.0 U 3.0 U
Carbon Disulfide 400 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.4 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Chloroform 7.2 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
2-Butanone 2400 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U
Benzene 0.8 0.2 U 5.3 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.4 0.2 U
Toluene 80 0.2 U 2.2 0.2 U 0.2 U 0.2 U 0.3 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.5 0.2 U
Ethylbenzene 275 0.2 U 5.9 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 0.2 U
Styrene 1.5 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
m,p-Xylene 0.4 U 5.7 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 1.1 0.4 U
o-Xylene 0.2 U 2.5 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.5 0.2 U
Total Xylenes 1600 ND 8.2 ND ND ND ND ND ND ND ND ND 1.6 ND
1,3,5-Trimethylbenzene 400 0.2 U 0.6 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,2,4-Trimethylbenzene 400 0.2 U 1.1 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.4 0.2 U 0.2 U 0.4 0.2 U
Isopropylbenzene 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 1.2 0.2 U
n-Propylbenzene 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 3.1 0.2 U
tert-Butylbenzene 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 3.0 0.2 U
sec-Butylbenzene 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 1.6 0.2 U
4-Isopropyltoluene 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.8 0.3 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.3
n-Butylbenzene 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 2.3 0.2 U
Naphthalene 160 0.5 U 68 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 6.5 0.5 U 0.5 U 0.5 U 0.5 U
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TABLE 8
GROUNDWATER ANALYTICAL RESULTS - DETECTED COMPOUNDS

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 3 of 6

Preliminary
Cleanup

Levels (a)

NWTPH-HCID (mg/L)
Gas 0.8
Diesel 0.5
Oil 0.5

NWTPH-DxSG (mg/L)
Diesel Range Organics 0.5
Motor Oil 0.5

NWTPH-GX (mg/L)
Gasoline 0.8

BTEX (µg/L)
Method SW8021BMod
Benzene 0.8
Toluene 80
Ethylbenzene 275
m,p-Xylene
o-Xylene
Total Xylenes 1600

PAHs (µg/L)
Method SW8270D/SW8270DSIM
Naphthalene 160
2-Methylnaphthalene 32
1-Methylnaphthalene
Acenaphthylene
Acenaphthene 250
Fluorene 500
Phenanthrene
Anthracene 4800
Fluoranthene 50
Pyrene 100
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene 0.012
Indeno(1,2,3-cd)pyrene
Benzo(g,h,i)perylene
Dibenzofuran 32
TEQ 0.012

MW-1 MW-1 MW-2 MW-2 MW-3 MW-3 MW-4 MW-4 MW-5 MW-5 MW-6 MW-6 MW-7D MW-7D MW-7S MW-7S MW-8 MW-8 MW-88 MW-9D
OB80A PK34B OB80B PK34A OB80C PK44A OB80D PK34C OB80E PK15A OB80F PK34D OB80G PK34F OB80H PK34E OB80I PK15B PK15C OB80J

11/25/08 08/12/09 11/25/08 08/12/09 11/24/08 08/13/09 11/24/08 08/12/09 11/24/08 08/11/09 11/25/08 08/12/09 11/24/08 08/12/09 11/24/08 08/12/09 11/25/08 08/11/09 08/11/09 11/25/08

0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 2.0
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.25 U 0.25 U 0.25 U 0.25 U 0.37 0.28 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 9.7

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 22 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.1 1.2
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
ND ND ND ND ND ND ND ND 1.1 1.2

5.6 0.13 7.8 0.10 U 9.3 0.10 U 4.4 0.29 1.7 0.10 U 1.1 0.32 0.58 1.9 0.40 0.73 4.0 0.10 U 0.10 U 4,800
0.61 0.10 U 0.85 0.10 U 1.1 0.10 U 0.45 0.10 U 0.18 0.10 U 0.13 0.10 U 0.10 U 0.39 0.10 U 0.19 0.47 0.10 U 0.10 U 660
0.32 0.10 U 0.44 0.10 U 0.57 0.10 U 0.29 0.10 U 0.11 0.10 U 0.10 U 0.10 U 0.10 U 0.25 0.10 U 0.10 0.28 0.10 U 0.10 U 360
0.12 U 0.10 U 0.12 U 0.10 U 0.12 U 0.10 U 0.12 U 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 13
0.15 0.10 U 0.20 0.10 U 0.30 0.10 U 0.39 0.26 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.15 0.10 U 0.10 U 0.11 0.10 U 0.10 U 240
0.12 U 0.10 U 0.12 U 0.10 U 0.12 U 0.10 U 0.12 U 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 70
0.12 U 0.10 U 0.12 U 0.10 U 0.17 0.10 U 0.27 0.32 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 95
0.12 U 0.10 U 0.12 U 0.10 U 0.12 U 0.10 U 0.12 U 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 17
0.12 U 0.10 U 0.12 U 0.10 U 0.12 U 0.10 U 0.12 U 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 20
0.12 U 0.10 U 0.12 U 0.10 U 0.12 U 0.10 U 0.12 U 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 23
0.12 U 0.10 U 0.12 U 0.10 U 0.12 U 0.10 U 0.12 U 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 6.2
0.12 U 0.10 U 0.12 U 0.10 U 0.12 U 0.10 U 0.12 U 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 5.7
0.12 U 0.10 U 0.12 U 0.10 U 0.12 U 0.10 U 0.12 U 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 2.6
0.12 U 0.10 U 0.12 U 0.10 U 0.12 U 0.10 U 0.12 U 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 3.1
0.12 U 0.10 U 0.12 U 0.10 U 0.12 U 0.10 U 0.12 U 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 5.5
0.12 U 0.10 U 0.12 U 0.10 U 0.12 U 0.10 U 0.12 U 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 2.3
0.12 U 0.10 U 0.12 U 0.10 U 0.12 U 0.10 U 0.12 U 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 2.4
0.12 U 0.10 U 0.12 U 0.10 U 0.12 U 0.10 U 0.12 U 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 24
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 7.0
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TABLE 8
GROUNDWATER ANALYTICAL RESULTS - DETECTED COMPOUNDS

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 4 of 6

Preliminary
Cleanup

Levels (a)

DISSOLVED METALS (µg/L)
Method 200.8/6010B/7470A
Arsenic 25 (b)
Lead 15

VOLATILES (µg/L)
Method SW8260B
Chloromethane 3.4
Methylene Chloride 3
Acetone 35
Carbon Disulfide 400
Chloroform 7.2
2-Butanone 2400
Benzene 0.8
Toluene 80
Ethylbenzene 275
Styrene 1.5
m,p-Xylene
o-Xylene
Total Xylenes 1600
1,3,5-Trimethylbenzene 400
1,2,4-Trimethylbenzene 400
Isopropylbenzene
n-Propylbenzene
tert-Butylbenzene
sec-Butylbenzene
4-Isopropyltoluene
n-Butylbenzene
Naphthalene 160

MW-1 MW-1 MW-2 MW-2 MW-3 MW-3 MW-4 MW-4 MW-5 MW-5 MW-6 MW-6 MW-7D MW-7D MW-7S MW-7S MW-8 MW-8 MW-88 MW-9D
OB80A PK34B OB80B PK34A OB80C PK44A OB80D PK34C OB80E PK15A OB80F PK34D OB80G PK34F OB80H PK34E OB80I PK15B PK15C OB80J

11/25/08 08/12/09 11/25/08 08/12/09 11/24/08 08/13/09 11/24/08 08/12/09 11/24/08 08/11/09 11/25/08 08/12/09 11/24/08 08/12/09 11/24/08 08/12/09 11/25/08 08/11/09 08/11/09 11/25/08

7 2.4 3 1.2 5 1.3 6 4.6 58 17 6 1.2 4 2.0 7 3.9 7 2.0 1.8 8
1 U 1 U 1 U 1 U 2 U 1 U 2 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
3.0 U 6.2 27 10 3.6 3.4 4.1 8.4 7.5 3.0 U
0.2 U 0.2 U 0.2 U 0.3 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.5 0.2 U 0.2 U 0.2
2.5 U 2.5 U 7.4 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.4 120
0.3 0.2 U 0.9 0.3 0.2 U 0.2 U 0.5 0.2 U 0.9 60 E
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.4 370
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.9
0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 1.8 310
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.5 150
ND ND ND ND ND ND ND ND 2.3 460
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 58 E
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 110
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 20 E
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
0.2 U 7.2 130 0.4 0.2 U 0.4 0.2 U 0.2 U 36 0.2 U
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 7,400
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TABLE 8
GROUNDWATER ANALYTICAL RESULTS - DETECTED COMPOUNDS

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 5 of 6

Preliminary
Cleanup

Levels (a)

NWTPH-HCID (mg/L)
Gas 0.8
Diesel 0.5
Oil 0.5

NWTPH-DxSG (mg/L)
Diesel Range Organics 0.5
Motor Oil 0.5

NWTPH-GX (mg/L)
Gasoline 0.8

BTEX (µg/L)
Method SW8021BMod
Benzene 0.8
Toluene 80
Ethylbenzene 275
m,p-Xylene
o-Xylene
Total Xylenes 1600

PAHs (µg/L)
Method SW8270D/SW8270DSIM
Naphthalene 160
2-Methylnaphthalene 32
1-Methylnaphthalene
Acenaphthylene
Acenaphthene 250
Fluorene 500
Phenanthrene
Anthracene 4800
Fluoranthene 50
Pyrene 100
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene 0.012
Indeno(1,2,3-cd)pyrene
Benzo(g,h,i)perylene
Dibenzofuran 32
TEQ 0.012

MW-9D MW-9S MW-9S MW-10 MW-11 MW-12 MW-13 MW-14 MW-15D MW-16D MW-17D
PK34G OB80K PK34H PK44B PK44C PK44D PK44E PK44F PK44G PK34I PK34J

08/12/09 11/25/08 08/12/09 8/13/2009 8/13/2009 8/13/2009 8/13/2009 8/13/2009 8/13/2009 08/12/09 08/12/09

0.77 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

2.2 0.54 0.25 U 0.25 U 0.25 U 0.30 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

13 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
3.1 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
37 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
28 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
16 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
44 ND ND ND ND ND ND ND ND ND

880 16 0.99 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 1.8 0.28 8.3
230 1.9 0.23 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.23 0.10 U 3.1
130 1.1 0.15 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.20 0.10 U 4.2
2.6 0.12 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
120 0.67 0.16 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.31 0.27 6.5
56 0.19 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.19 0.10 U 3.9
73 0.27 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.54 0.16 10
7.9 0.12 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 1.8
4.7 0.12 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.13 0.10 U 1.6
6.6 0.12 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.15 0.10 U 1.8

0.36 0.12 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.16
0.31 0.12 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.15
0.10 0.12 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
0.10 0.12 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
0.15 0.12 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
0.10 U 0.12 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
0.10 U 0.12 U 0.10 U 0.10 U 0.14 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U

15 0.12 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 0.10 U 2.0
0.21 ND ND ND ND ND ND ND ND ND 0.02
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TABLE 8
GROUNDWATER ANALYTICAL RESULTS - DETECTED COMPOUNDS

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 6 of 6

Preliminary
Cleanup

Levels (a)

DISSOLVED METALS (µg/L)
Method 200.8/6010B/7470A
Arsenic 25 (b)
Lead 15

VOLATILES (µg/L)
Method SW8260B
Chloromethane 3.4
Methylene Chloride 3
Acetone 35
Carbon Disulfide 400
Chloroform 7.2
2-Butanone 2400
Benzene 0.8
Toluene 80
Ethylbenzene 275
Styrene 1.5
m,p-Xylene
o-Xylene
Total Xylenes 1600
1,3,5-Trimethylbenzene 400
1,2,4-Trimethylbenzene 400
Isopropylbenzene
n-Propylbenzene
tert-Butylbenzene
sec-Butylbenzene
4-Isopropyltoluene
n-Butylbenzene
Naphthalene 160

MW-9D MW-9S MW-9S MW-10 MW-11 MW-12 MW-13 MW-14 MW-15D MW-16D MW-17D
PK34G OB80K PK34H PK44B PK44C PK44D PK44E PK44F PK44G PK34I PK34J

08/12/09 11/25/08 08/12/09 8/13/2009 8/13/2009 8/13/2009 8/13/2009 8/13/2009 8/13/2009 08/12/09 08/12/09

3.8 6 5.0 4.9 2.6 1.8 2.2 2.5 16.8 7.2 13.5
1 U 1 U 1 U 1 U 2 1 1 U 1 1 U 1 U 1 U

0.2 U
0.5 U
3.0 U
0.2 U
0.2 U
2.5 U
0.2 U
0.3
0.2 U
0.2 U
0.4 U
0.2 U
ND
0.2 U
0.2 U
0.2 U
0.2 U
0.2 U
0.2 U
0.2 U
0.2 U
0.6

(a) See Table 8 for criteria used to develop preliminary cleanup levels.
(b) Calculated background concentration.
U = Indicates the compound was undetected at the reported concentration.
E = The concentration indicated for this analyte is an estimated value above the calibration range of the instrument. This value is considered an estimate.
Bold = Detected compound.
Box = Exceedance of preliminary cleanup level.
mg/L = Milligrams per liter.
µg/L = Micrograms per liter.
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TABLE 9
PRELIMINARY GROUNDWATER CLEANUP LEVELS

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 1 of 2

MCL 

Carcinogen Non Carcinogen

MCL
Action   
Level

MCL
Goal  Primary  Secondary Carcinogen

Non-
carcinogen Acute Chronic Acute Chronic

AWQC for
Protection
of Human

Health

Protection
of Aquatic
Life - Acute

Protection
of Aquatic

Life - Chronic

Protection
of Human

Health

Analyte µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L Units

TPH 

Gasoline-Range Petroleum Hydrocarbons 800 (d,e) 800 (d,e) 800 0.8 mg/L
Diesel-Range Petroleum Hydrocarbons 500 (d) 500 (d) 500 0.5 mg/L
Oil-Range Petroleum Hydrocarbons 500 (d) 500 (d) 500 0.5 mg/L

BTEX

Benzene 5 0 5 0.8 32 71 51 23 2,000 0.8 0.8 0.8 µg/L
Toluene 1,000 1,000 1,000 640 200,000 15,000 19,000 640 640 80 80 µg/L
Ethylbenzene 700 700 700 800 29,000 2,100 6,900 700 700 275 275 µg/L
Total Xylenes 10,000 10,000 10,000 1,600 (f) 1,600 (f) 1,600 (f) 1,600 (f) µg/L

PAHs

Naphthalene 160 4,900 160 160 160 µg/L
2-Methylnaphthalene 32 32 32 32 µg/L
1-Methylnaphthalene --- ---
Acenaphthylene --- ---
Acenaphthene 960 990 640 640 640 250 250 µg/L
Fluorene 640 14,000 5,300 3,500 640 640 500 500 µg/L
Phenanthrene --- ---
Anthracene 4,800 110,000 40,000 26,000 4,800 4,800 4,800 µg/L
Fluoranthene 640 370 140 90 90 90 50 50 µg/L
Pyrene 480 11,000 4,000 2,600 480 480 100 100 µg/L
Benzo(a)anthracene (g) 0.031 0.018 (g) (g) (g) (g) µg/L
Chrysene (g) 0.031 0.018 (g) (g) (g) (g) µg/L
Benzo(b)fluoranthene (g) 0.031 0.018 (g) (g) (g) (g) µg/L
Benzo(k)fluoranthene (g) 0.031 0.018 (g) (g) (g) (g) µg/L
Benzo(a)pyrene 0.2 0 0.2 0.012 0.031 0.018 0.030 0.012 (g) 0.012 (g) 0.012 (g) µg/L
Indeno(1,2,3-cd)pyrene (g) 0.031 0.018 (g) (g) (g) (g) µg/L
Dibenzo(a,h)anthracene (g) 0.031 0.018 (g) (g) (g) (g) µg/L
Benzo(g,h,i)perylene --- ---
Dibenzofuran 32 32 32 32 µg/L

DISSOLVED METALS

Arsenic 10 10 0.058 4.8 69 36 69 36 0.14 69 36 0.14 0.10 18 0.058 25 (i) 25 25 µg/L
Lead 15 0 15 (d) 210 8.1 210 8.1 210 8.1 10 15 15 µg/L
Chromium 100 100 100 24,000 (h) 240,000 100 10 100 100 µg/L
Cadmium 5 5 5 8.0 42 9.3 42 9.3 40 8.8 20 5 2 5 5 µg/L
Zinc 5,000 4,800 90 81 90 81 90 81 26,000 17,000 81 160 160 160 µg/L
Copper 1,300 1,300 1,300 590 4.8 3.1 2.4 2.4 4.8 3.1 2,700 2.4 20 20 20 µg/L
Mercury 2 2 2 4.8 1.8 0.025 2.1 0.025 0.15 1.8 0.94 0.3 0.025 0.025 0.025 µg/L

Protective of Marine Surface Water

Preliminary
Cleanup
Levels
(After

adjustment
for total
site risk)

Board of Health MCLs

WA State

Protective of Drinking Water

AWQC for 
Protection of 

Aquatic Life (a)

Treatment

Technique

Preliminary
Cleanup
Levels in

Final Units

 Standard Formula Values National Toxics Rule (b)
National Recommended
Water Quality Criteria (c) Standard Formula Values Preliminary

Cleanup
Levels
(Before

adjustment
for

background)

AWQC for 

Background
Groundwater

from
PTI 1989

Draft Report

90th Percentile 

Preliminary
Cleanup
Levels
(After 

adjustment for 
background)
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TABLE 9
PRELIMINARY GROUNDWATER CLEANUP LEVELS

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 2 of 2

MCL 

Carcinogen Non Carcinogen

MCL
Action   
Level

MCL
Goal  Primary  Secondary Carcinogen

Non-
carcinogen Acute Chronic Acute Chronic

AWQC for
Protection
of Human

Health

Protection
of Aquatic
Life - Acute

Protection
of Aquatic

Life - Chronic

Protection
of Human

Health

Analyte µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L Units

Protective of Marine Surface Water

Preliminary
Cleanup
Levels
(After

adjustment
for total
site risk)

Board of Health MCLs

WA State

Protective of Drinking Water

AWQC for 
Protection of 

Aquatic Life (a)

Treatment

Technique

Preliminary
Cleanup
Levels in

Final Units

 Standard Formula Values National Toxics Rule (b)
National Recommended
Water Quality Criteria (c) Standard Formula Values Preliminary

Cleanup
Levels
(Before

adjustment
for

background)

AWQC for 

Background
Groundwater

from
PTI 1989

Draft Report

90th Percentile 

Preliminary
Cleanup
Levels
(After 

adjustment for 
background)

VOLATILES

Chloromethane 3.4 130 3 3 3 µg/L
Methylene Chloride 5 0 5 5.8 480 1,600 590 960 170,000 5 5 3 3 µg/L
Acetone 800 800 800 35 35 µg/L
Carbon Disulfide 800 800 800 350 350 µg/L
Chloroform 80 80 7.2 80 470 470 280 6,900 7.2 7.2 7.2 µg/L
2-Butanone 4,800 4,800 4,800 2,400 2,400 µg/L
Styrene 100 100 100 1.5 1600 1.5
1,3,5-Trimethylbenzene 400 400 400 400 µg/L
1,2,4-Trimethylbenzene 400 400 400 400 µg/L
Isopropylbenzene --- ---
n-Propylbenzene --- ---
tert-Butylbenzene --- ---
sec-Butylbenzene --- ---
4-Isopropyltoluene --- ---
n-Butylbenzene --- ---

SEMIVOLATILES

Phenol 4,800 4,600,000 1,700,000 1,100,000 4,800 4,800 4,800 µg/L
4-Methylphenol --- ---
Di-n-butylphthalate 1,600 12,000 4,500 2,900 1,600 1,600 1,600 µg/L
Carbazole 4.4 4.4 4.4 4.4 µg/L

--- ---
DIOXINS AND FURANS 

2,3,7,8-TCDD 3.0E-05 3.0E-05 1.4E-08 5.1E-09 5.1E-09 5.1E-09 5.1E-03 pg/L

Notes:  

 Preliminary cleanup level is based on lowest of federal or state MCL, state secondary MCL, and Method B standard formula values, 
  for carcinogens without federal or state MCLs on the Method B standard formula value, and for carcinogens with federal or state MCLs.
Preliminary cleanup levels are developed for all constituents detected in groundwater or soil.
Shading indicates basis for preliminary cleanup level.
--- = No cleanup level available.
mg/L = Milligrams per liter.
µg/L = Micrograms per liter.
pg/L = Picograms per liter.
(a)  Ambient water quality criteria for protection of aquatic life from WAC 173-201A-240.
(b)  Ambient water quality criteria for protection of human health from 40 CFR Part 131d (National Toxics Rule).
(c)  National Recommended Water Quality Criteria (EPA website 2006).
(d)  MTCA Method A groundwater cleanup levels are used for gasoline-range, diesel-range, oil-range petroleum hydrocarbons, and lead.
(e)  For gasoline-range petroleum hydrocarbons, if benzene is present.  If benzene is not present, screening level is 1,000 μg/L (1.0 mg/L). 
(f)  Screening level is for total xylenes.
(g)  Evaluated using toxicity equivalency quotient (TEQ) based on benzo(a)pyrene.
(h)  Value is for chromium III.  Based on site history, chromium VI is not expected to be present. 
(i) Calculated background concentration.
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TABLE 10
CONSTITUENTS DETECTED IN GROUNDWATER AT CONCENTRATIONS GREATER THAN THE PRELIMINARY CLEANUP LEVELS

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 1 of 3

Preliminary B-1 B-2 B-3 B-6 B-7 B-8 B-9 B-10 B-11 B-12 B-14 B-18 B-19 B-38 B-41 MW-1 MW-1 MW-2 MW-2
Cleanup MK66I MK66M MK66J MK66K MK66L MK82I MK82J MK82K MK82L MK82M MK82N ML02H ML02I NT85G NT85C OB80A PK34B OB80B PK34A

Levels (a) 2/27/2008 2/27/2008 2/27/2008 2/27/2008 2/27/2008 2/28/2008 2/28/2008 2/28/2008 2/28/2008 2/28/2008 2/28/2008 2/29/2008 2/29/2008 10/9/2008 10/9/2008 11/25/08 08/12/09 11/25/08 08/12/09

NWTPH-DxSG (mg/L)
Diesel Range Organics 0.5 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 310 3.6 0.25 U 0.25 U 0.25 U 0.25 U
Motor Oil 0.5 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 150 2.5 U 0.50 U 0.50 U 0.50 U 0.50 U

NWTPH-GX (mg/L)
Gasoline 0.8 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 1.3 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

PAHs (µg/L)
Method SW8270D/SW8270DSIM
Naphthalene 160 1.0 U 43 1.0 U 1.0 U 1.0 U 1.0 U 1.4 U 1.0 U 3.1 1.0 U 1.0 U 1.0 U 1.0 U 5.6 0.13 7.8 0.10 U
2-Methylnaphthalene 32 1.0 U 5.1 1.0 U 1.0 U 1.0 U 1.0 U 1.4 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.61 0.10 U 0.85 0.10 U
Benzo(a)pyrene 0.012 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.4 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.12 U 0.10 U 0.12 U 0.10 U
TEQ 0.012 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

DISSOLVED METALS (µg/L)
Method 200.8/6010B/7470A
Arsenic 25 (b) 29 12 20 4 40 3 25 2 10 U 1 U 4 3 1 7 2.4 3 1.2
Lead 15 1 U 1 U 26 1 U 1 U 1 1 U 1 U 1 U 1 U 2 1 U 1 U 1 U 1 U 1 U 1 U

VOLATILES (µg/L)
Method SW8260B
Benzene 0.8 0.2 U 5.3 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.4 0.2 U 0.2 U 0.2 U
Ethylbenzene 275 0.2 U 5.9 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 0.2 U 0.2 U 0.2 U
Naphthalene 160 0.5 U 68 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 6.5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
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TABLE 10
CONSTITUENTS DETECTED IN GROUNDWATER AT CONCENTRATIONS GREATER THAN THE PRELIMINARY CLEANUP LEVELS

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 2 of 3

Preliminary
Cleanup

Levels (a)

NWTPH-DxSG (mg/L)
Diesel Range Organics 0.5
Motor Oil 0.5

NWTPH-GX (mg/L)
Gasoline 0.8

PAHs (µg/L)
Method SW8270D/SW8270DSIM
Naphthalene 160
2-Methylnaphthalene 32
Benzo(a)pyrene 0.012
TEQ 0.012

DISSOLVED METALS (µg/L)
Method 200.8/6010B/7470A
Arsenic 25 (b)
Lead 15

VOLATILES (µg/L)
Method SW8260B
Benzene 0.8
Ethylbenzene 275
Naphthalene 160

MW-3 MW-3 MW-4 MW-4 MW-5 MW-5 MW-6 MW-6 MW-7D MW-7D MW-7S MW-7S MW-8 MW-8 MW-88 MW-9D MW-9D MW-9S
OB80C PK44A OB80D PK34C OB80E PK15A OB80F PK34D OB80G PK34F OB80H PK34E OB80I PK15B PK15C OB80J PK34G OB80K

11/24/08 08/13/09 11/24/08 08/12/09 11/24/08 08/11/09 11/25/08 08/12/09 11/24/08 08/12/09 11/24/08 08/12/09 11/25/08 08/11/09 08/11/09 11/25/08 08/12/09 11/25/08

0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 2.0 0.77 0.25 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.37 0.28 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 9.7 2.2 0.54

9.3 0.10 U 4.4 0.29 1.7 0.10 U 1.1 0.32 0.58 1.9 0.40 0.73 4.0 0.10 U 0.10 U 4,800 880 16
1.1 0.10 U 0.45 0.10 U 0.18 0.10 U 0.13 0.10 U 0.10 U 0.39 0.10 U 0.19 0.47 0.10 U 0.10 U 660 230 1.9

0.12 U 0.10 U 0.12 U 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 5.5 0.15 0.12 U
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 7.0 0.21 ND

5 1.3 6 4.6 58 17 6 1.2 4 2.0 7 3.9 7 2.0 1.8 8 3.8 6
2 U 1 U 2 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.4 120 0.2 U
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.4 370 0.2 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 7,400 0.6
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TABLE 10
CONSTITUENTS DETECTED IN GROUNDWATER AT CONCENTRATIONS GREATER THAN THE PRELIMINARY CLEANUP LEVELS

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 3 of 3

Preliminary
Cleanup

Levels (a)

NWTPH-DxSG (mg/L)
Diesel Range Organics 0.5
Motor Oil 0.5

NWTPH-GX (mg/L)
Gasoline 0.8

PAHs (µg/L)
Method SW8270D/SW8270DSIM
Naphthalene 160
2-Methylnaphthalene 32
Benzo(a)pyrene 0.012
TEQ 0.012

DISSOLVED METALS (µg/L)
Method 200.8/6010B/7470A
Arsenic 25 (b)
Lead 15

VOLATILES (µg/L)
Method SW8260B
Benzene 0.8
Ethylbenzene 275
Naphthalene 160

MW-9S MW-10 MW-11 MW-12 MW-13 MW-14 MW-15D MW-16D MW-17D
PK34H PK44B PK44C PK44D PK44E PK44F PK44G PK34I PK34J

08/12/09 8/13/2009 8/13/2009 8/13/2009 8/13/2009 8/13/2009 8/13/2009 08/12/09 08/12/09

0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.25 U 0.25 U 0.25 U 0.30 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

0.99 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 1.8 0.28 8.3
0.23 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.23 0.10 U 3.1
0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
ND ND ND ND ND ND ND ND 0.02

5.0 4.9 2.6 1.8 2.2 2.5 16.8 7.2 13.5
1 U 1 U 2 1 1 U 1 1 U 1 U 1 U

(a) See Table 9 for criteria used to develop preliminary cleanup levels
(b) Calculated background concentration.
U = Indicates the compound was undetected at the reported concentration
E = The concentration indicated for this analyte is an estimated value above the calibration range of the instrument. This value is considered an estimate
Bold = Detected compound.
Box = Exceedance of preliminary cleanup level.
mg/L = Milligrams per liter.
µg/L = Micrograms per liter.
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TABLE 11
MAINLINE SEWER/STORM DRAIN ELEVATIONS COMPARED TO GROUNDWATER ELEVATIONS

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 1 of 1

Diameter 
(inches) Type

Rim Elevation 
(a) (ft)

Corrected Rim 
Elevation (b) 

(ft)

Invert 
Elevation (a) 

(ft)

Corrected 
Invert 

Elevation (b) 
(ft)

Corrected Top 
of Pipe 

Elevation (c) 
(ft)

Above Average 
GW Elevation? 

(d)

18 Combined Mainline 8.2 17.9 1.7 11.4 12.9 yes

18 Combined Mainline 8 17.7 0.94 10.64 12.14 yes

18 Combined Mainline 8.9 18.6 0.62 10.32 11.82 yes

18 Combined Mainline 8.6 18.3 -0.09 9.61 11.11 yes

18 Combined Mainline 8.93 18.63 1.96 11.66 13.16 yes

102 Metro Mainline --- --- -12.02 -2.32 6.18 no

102 Metro Mainline --- --- -12.77 -3.07 5.43 no

102 Metro Mainline --- --- -12.79 -3.09 5.41 no

102 Metro Mainline --- --- -12.75 -3.05 5.45 no

Notes:

(a) Elevations are Rim and Invert elevations based on City of Seattle Datum given on side sewer cards.

(b) Corrected elevations were determined by adding 9.7 ft to City of Seattle datum to convert to NAVD88 datum.

(c) Corrected Top of Pipe Elevation was calculated by adding the diameter of the line in feet to the corrected invert elevation.

(d) Average GW elevation is 8.34 ft.  Average was calculated across all groundwater elevations measured during each event

      Property-wide.
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TABLE 12
PRODUCT ANALYTICAL RESULTS

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 1 of 1

B-21-20-23
ML02G

2/29/2008

NWTPH-HCID (mg/kg)
Gasoline Range Organics > 1,800 U
Diesel Range Organics > 4,600
Motor Oil > 9,300

NWTPH-DxSG (mg/kg)
Diesel Range Hydrocarbons 77,000
Motor Oil 36,000

TOTAL METALS (mg/kg)
Method 6000/7000 series
Arsenic 8 U
Cadmium 0.3 U
Chromium 5.4
Lead 7
Mercury 0.07 U

PCBs (µg/kg)
Method SW8082
PCB-Aroclor 1016 170 U
PCB-Aroclor 1242 170 U
PCB-Aroclor 1248 170 U
PCB-Aroclor 1254 170 U
PCB-Aroclor 1260 170 U
PCB-Aroclor 1221 170 U
PCB-Aroclor 1232 170 U

PAHs (µg/kg)
Method SW8270D
Naphthalene 19,000,000
2-Methylnaphthalene 7,300,000
1-Methylnaphthalene 3,800,000
Acenaphthylene 500,000
Acenaphthene 3,800,000
Dibenzofuran 590,000
Fluorene 2,900,000
Phenanthrene 7,900,000
Anthracene 1,600,000
Fluoranthene 3,500,000
Pyrene 2,900,000
Benzo(a)anthracene 1,100,000
Chrysene 980,000
Benzo(b)fluoranthene 610,000
Benzo(k)fluoranthene 390,000
Benzo(a)pyrene 1,000,000
Indeno(1,2,3-cd)pyrene 280,000
Dibenz(a,h)anthracene 120,000
Benzo(g,h,i)perylene 270,000
TEQ 1,259,800

U = Indicates the compound was undetected at the reported concentration
Bold indicates detected compound.
mg/kg = Milligrams per kilogram
µg/kg = Micrograms per kilogram
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TABLE 13
SOIL ANALYTICAL FORENSIC RESULTS

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 1 of 1

B-41-20.0-21.0
08-27351-NT85B

10/9/2008

SEMIVOLATILES (mg/kg)
Method SW8270C
Decalin 20 U
C1-Decalins 20 U
C2-Decalins 20 U
C3-Decalins 20 U
C4-Decalins 20 U
Naphthalene 1,500
C1-naphthalenes 730
C2-naphthalenes 330
C3-naphthalenes 84
C4-naphthalenes 20 U
Biphenyl 130
Acenaphthylene 63
Acenaphthene 400
Dibenzofuran 78
Fluorene 270
C1-fluorenes 110
C2-fluorenes 27
C3-fluorenes 20 U
Dibenzothiophene 43
C1-dibenzothiophenes 27
C2-dibenzothiophenes 20 U
C3-dibenzothiophenes 20 U
C4-dibenzothiophenes 20 U
Phenanthrene 760
Anthracene 160
C1-phenanthrenes/anthracenes 260
C2-phenanthrenes/anthracenes 78
C3-phenanthrenes/anthracenes 23
C4-phenanthrenes/anthracenes 20 U
Fluoranthene 330
Pyrene 330
C1-fluoranthenes/pyrenes 190
C2-fluoranthenes/pyrenes 48
C3-fluoranthenes/pyrenes 20 U
Benzo(a)anthracene 110
Chrysene 99
C1-benzo(a)anthracenes/chrysenes 61
C2-benzo(a)anthracenes/chrysenes 20 U
C3-benzo(a)anthracenes/chrysenes 20 U
C4-benzo(a)anthracenes/chrysenes 20 U
Benzo(e)pyrene 49
Benzo(a)pyrene 110
Perylene 24
Benzo(b)fluoranthene 79
Benzo(k)fluoranthene 36
Indeno(1,2,3-cd)pyrene 48
Dibenz(a,h)anthracene 20 U
Benzo(g,h,i)perylene 49

Sulfur (wt %)
Method D-1152 0.64

U = Indicates the compound was undetected at the reported concentration.
Bold indicates detected compound.
mg/kg = Milligrams per kilogram.
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Limited Permission to Photocopy

This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data Resources, Inc. It cannot be concluded from this
Report that coverage information for the target and surrounding properties does not exist from other sources. NO WARRANTY EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN
CONNECTION WITH THIS REPORT. ENVIRONMENTAL DATA RESOURCES, INC. SPECIFICALLY DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT
LIMITATION, MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL ENVIRONMENTAL DATA
RESOURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE, ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF
DAMAGE, INCLUDING, WITHOUT LIMITATION, SPECIAL, INCIDENTAL, CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL DATA
RESOURCES, INC. IS STRICTLY LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report AS IS. Any analyses, estimates, ratings,
environmental risk levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to provide, nor should they be interpreted as providing any facts
regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase I Environmental Site Assessment performed by an environmental professional can provide
information regarding the environmental risk for any property. Additionally, the information provided in this Report is not to be construed as legal advice.

Sanborn® Map Report

Copyright 2007 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole or in part, of any report or map of Environmental Data Resources,
Inc., or its affiliates, is prohibited without prior written permission.  EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its
affiliates. All other trademarks used herein are the property of their respective owners.

Ship To: Kathryn McCarthy

Landau Associates, Inc.

130 Second Avenue South

Edmonds, WA 98020

Order Date: 1/11/2007 Completion Date: 1/15/2007

Inquiry #: 1834245.3s

P.O. #: 1014001.010

Site Name: Qwest Field North Lot

Address: S King St / Occidental Ave S

City/State: Seattle, WA 98104

Cross Streets:

Customer Project: Qwest Field Nor

1018313BRU 425-778-0907

1888 - 1 Map
1893 - 2 Maps
1904 - 3 Maps
1916 - 4 Maps
1950 - 4 Maps
1969 - 4 Maps

Based on client-supplied information, fire insurance maps for the following years were identified

Total Maps: 18

Landau Associates, Inc.  (the client) is permitted to make up to THREE photocopies of this Sanborn Map transmittal and each fire insurance map accompanying this report solely for the
limited use of its customer. No one other than the client is authorized to make copies. Upon request made directly to an EDR Account Executive, the client may be permitted to make a limited
number of additional photocopies. This permission is conditioned upon compliance by the client, its customer and their agents with EDR's copyright policy; a copy of which is available upon
request.



USER'S GUIDE

This User's Guide provides guidelines for accessing Sanborn Map® images and for transferring them to your Word Processor.

Reading Sanborn Maps
• Sanborn Maps document historical property use by displaying property information through words, abbreviations, and map

symbols.  The Sanborn Map Key provides information to help interpret the symbols and abbreviations used on Sanborn Maps.
The Key is available from EDR's Web Site at: http://www.edrnet.com/reports/samples/key.pdf

Organization of Electronic Sanborn Image File

• Sanborn Map Report, listing years of coverage
• User's Guide
• Oldest Sanborn Map Image
• Most recent Sanborn Map Image

Navigating the Electronic Sanborn Image File
1.    Open file on screen.
2.    Identify TP (Target Property) on the most recent map.
3.    Find TP on older printed images.
4.    Using Acrobat® Reader®, zoom to 250% in order to view more
clearly.  (200-250% is the approximate equivalent scale of
hardcopy Sanborn Maps.)
      A. On the menu bar, click "View" and then "Zoom to..."
      B. Or, use the magnifying tool and drag a box around the TP

Printing a Sanborn Map From the Electonic File
• EDR recommends printing images at 300 dpi (300 dpi prints faster than 600 dpi)
• To print only the TP area, cut and paste from Acrobat to your word processor application.

Acrobat Versions 6 and 7
1.	Go to the menu bar
2.	Click the "Select Tool"
3.	Draw a box around the area selected
4.	"Right click" on your mouse
5.	Select "Copy Image to Clipboard"
6.	Go to Word Processor such as Microsoft Word, paste and print.

Acrobat Version 5
1.	Go to the menu bar
2.	Click the "Graphics Select Tool"
3.	Draw a box around the area selected
4.	Go to "Menu"
5.	Highlight "Edit"
6.	Highlight "Copy"
7.	Go to Word Processor such as Microsoft Word, paste and print.

Important Information about Email Delivery of Electronic Sanborn Map Images
• Images are grouped intro one file, up to 2MB.
• In cases where in excess of 6-7 map years are available, the file size typically exceeds 2MB.  In these cases,

you will receive multiple files, labeled as "1 of 3", "2 of 3", etc. including all available map years.
• Due to file size limitations, certain ISPs, including AOL, may occasionally delay or decline to deliver files.  Please

contact your ISP to identify their specific file size limitations.
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Well-graded gravel; gravel/sand mixture(s); little or no fines
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Peat; humus; swamp soil with high organic content

SILT AND CLAY

(Liquid limit less than 50)

Rock (See Rock Classification)

DB

RK

SILT AND CLAY

(Liquid limit greater than 50)

HIGHLY ORGANIC SOIL

GRAPHIC
SYMBOL

SAND WITH FINES

Construction debris, garbage

3.25-inch O.D., 2.42-inch I.D. Split Spoon
2.00-inch O.D., 1.50-inch I.D. Split Spoon
Shelby Tube
Grab Sample
Single-Tube Core Barrel
Double-Tube Core Barrel
2.50-inch O.D., 2.00-inch I.D. WSDOT
3.00-inch O.D., 2.375-inch I.D. Mod. California
Other - See text if applicable
300-lb Hammer, 30-inch Drop
140-lb Hammer, 30-inch Drop
Pushed
Vibrocore (Rotosonic/Geoprobe)
Other - See text if applicable

(More than 50% of
coarse fraction retained

on No. 4 sieve)
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SAND AND
SANDY SOIL

(More than 50% of
coarse fraction passed
through No. 4 sieve)

(Little or no fines)

GRAVEL WITH FINES
(Appreciable amount of

fines)

GRAVEL AND
GRAVELLY SOIL

CL

(Appreciable amount of
fines)

Primary Constituent:
Secondary Constituents:

Additional Constituents:
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Figure
Soil Classification System and Key

50% - "GRAVEL," "SAND," "SILT," "CLAY," etc.
50% - "very gravelly," "very sandy," "very silty," etc.
30% - "gravelly," "sandy," "silty," etc.
15% - "with gravel," "with sand," "with silt," etc.
5% - "with trace gravel," "with trace sand," "with trace silt," etc., or not noted.

4.  Soil density or consistency descriptions are based on judgement using a combination of sampler penetration blow counts, drilling or excavating
conditions, field tests, and laboratory tests, as appropriate.

Wood, lumber, wood chips

Notes:

Poorly graded sand; gravelly sand; little or no fines

> 
_ 
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_ 
_ 

> 30% and <
> 15% and <
>   5% and <

<

WD

LETTER
SYMBOL TYPICAL DESCRIPTIONSOTHER MATERIALS

DEBRIS

WOOD

ROCK

PAVEMENT

1.  USCS letter symbols correspond to symbols used by the Unified Soil Classification System and ASTM classification methods. Dual letter symbols
(e.g., SP-SM for sand or gravel) indicate soil with an estimated 5-15% fines. Multiple letter symbols (e.g., ML/CL) indicate borderline or multiple soil
classifications.

2.  Soil descriptions are based on the general approach presented in the Standard Practice for Description and Identification of Soils (Visual-Manual
Procedure), outlined in ASTM D 2488. Where laboratory index testing has been conducted, soil classifications are based on the Standard Test
Method for Classification of Soils for Engineering Purposes, as outlined in ASTM D 2487.

3.  Soil description terminology is based on visual estimates (in the absence of laboratory test data) of the percentages of each soil type and is defined
as follows:

Inorganic silt and very fine sand; rock flour; silty or clayey fine
sand or clayey silt with slight plasticity

CLEAN GRAVEL

Code

Groundwater

PP = 1.0
TV = 0.5

PID = 100
W = 10
D = 120

-200 = 60
GS
AL
GT
CA

Pocket Penetrometer, tsf
Torvane, tsf
Photoionization Detector VOC screening, ppm
Moisture Content, %
Dry Density, pcf
Material smaller than No. 200 sieve, %
Grain Size - See separate figure for data
Atterberg Limits - See separate figure for data
Other Geotechnical Testing
Chemical Analysis

MAJOR
DIVISIONS

Organic clay of medium to high plasticity; organic silt

Inorganic clay of high plasticity; fat clay

Inorganic silt; micaceous or diatomaceous fine sand

Code

Inorganic clay of low to medium plasticity; gravelly clay; sandy
clay; silty clay; lean clay

Description

Clayey sand; sand/clay mixture(s)

Silty sand; sand/silt mixture(s)

Silty gravel; gravel/sand/silt mixture(s)
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(Little or no fines) SP
SM

Soil Classification System

Field and Lab Test Data

Organic silt; organic, silty clay of low plasticity

Approximate water level at time other than ATD

Well-graded sand; gravelly sand; little or no fines

Poorly graded gravel; gravel/sand mixture(s); little or no fines

GW
GP
GM

Portion of Sample Retained
for Archive or Analysis

Description

Drilling and Sampling Key

GRAPHIC
SYMBOL

SAMPLER TYPE

a
b
c
d
e
f
g
h
i
1
2
3
4
5

ML

Approximate water level at time of drilling (ATD)

USCS
LETTER

SYMBOL(1)

Asphalt concrete pavement or Portland cement pavement

TYPICAL
DESCRIPTIONS (2)(3)

SAMPLE NUMBER & INTERVAL

Sample Identification Number

Recovery Depth Interval

Sample Depth Interval

GC
SW

Clayey gravel; gravel/sand/clay mixture(s)
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Boring Completed 02/27/08
Total Depth of Boring = 16.0 ft.

Gray, clayey, fine sandy, SILT with trace
gravel and organics (stiff, wet) (FILL)

Asphalt

ATD

Dark gray, very sandy, SILT (soft, moist)
(FILL)

Log of Boring B-01

Gray, very silty, fine to medium SAND
(medium dense, moist) (FILL)

Gray, fine to coarse SAND with trace silt
(medium dense, wet) (FILL)
Collected soil sample B-1-9-9.5 from 9 to
9.5 ft BGS
Collected groundwater sample B-1-GW
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Gray, fine to coarse SAND with trace
gravel (medium dense, damp) (FILL)
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Drilled By:

Mottled brown, tan, gray, and black, silty,
fine to medium SAND with gravel (medium
dense, damp) (FILL)

Direct Push

Gray, silty, sandy, GRAVEL (dense, wet)
(FILL)

ESN Drilling

C-2North Lot Development
Seattle, Washington
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Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Creosote type material encountered from
18 to 21 ft BGS
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57.5
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Boring Completed 02/27/08
Total Depth of Boring = 21.0 ft.

ATD

Log of Boring B-02

Tan to light brown, silty, very gravelly, fine
to coarse SAND (medium dense, damp)
(FILL)
Mottled black and gray, fine to coarse
sandy, angular fine GRAVEL with
substantial red brick, yellow brick
fragments, and shell fragments (medium
dense, damp to wet) (slight hydrocarbon
odor) (FILL)

Collected soil sample 'B-2-9-9.5' from 9.0
to 9.5 ft BGS
Collected groundwater sample 'B-2-GW'

Black, angular fine GRAVEL with silt and
sand (medium dense to very dense, wet)
(Strong petroleum odor and high sheen)
(FILL)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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0

0
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0

Asphalt

ATD

Gray, sandy, SILT with gravel (stiff to very
stiff, damp) (no odor) (FILL)

Log of Boring B-03

Collected soil sample 'B-3-7.5-8.5' from
7.5 to 8.5 ft BGS
Collected groundwater sample 'B-3-GW'
Gray, clayey SILT with fine sand (soft, wet)
(no odor) (FILL)

Brown, WOOD DEBRIS with silty fine sand
(dense to very dense, wet) (possible tree
stump or large log) (no odor) (FILL)

Boring Completed 02/27/08
Total Depth of Boring = 20.0 ft.
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Black, sandy, fine GRAVEL with abundant
red and yellow brick fragments (dense, wet
to moist) (no odor) (FILL)
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(medium dense, damp) (no odor) (FILL)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Boring Completed 02/27/08
Total Depth of Boring = 24.0 ft.

GM

Asphalt
Brown to tan, gravelly, silty, fine to medium
SAND (medium dense, damp) (no odor)
(FILL)

ATD
Collected soil sample 'B-4-6-7' from 6 to 7
ft BGS

Log of Boring B-04
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SM

Dark gray, SILT (stiff, wet) (moderate
organic-like odor, no sheen)
(MARINE DEPOSIT??)
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with abundant wood debris (medium
dense, moist to wet) (no odor) (FILL)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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0

Gray, silty, fine SAND (loose to dense,
wet) (no odor) (FILL)

Boring Completed 02/27/08
Total Depth of Boring = 20.0 ft.

ATD

Brown and black, silty, gravelly, fine to
medium SAND (loose, damp) (no odor)
(FILL)

Log of Boring B-05

Gray-black, silty, fine SAND to a fine sandy
SILT with wood debris (medium dense to
dense/stiff to very stiff, moist to wet) (no
odor) (FILL)

Collected soil sample 'B-5-10-11' from 10
to 11 ft BGS

Brown to dark brown, WOOD DEBRIS
(possible tree stump) with fine sand
(dense, wet) (no odor) (FILL)
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Gray, medium to coarse SAND with silt
(loose to medium dense, damp) (no odor)
(FILL)
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Asphalt

Ground Elevation (ft):

Light brown to dark brown, WOOD
DEBRIS (possible tree stump) with fine
sand (dense, wet) (no odor) (FILL)
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Seattle, Washington
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Boring Completed 02/27/08
Total Depth of Boring = 16.0 ft.

Asphalt
Brown to dark brown, silty, fine to medium
SAND with gravel (medium dense, damp)
(no odor) (FILL)

ATD

Gray, silty, sandy,  fine to coarse GRAVEL
with wood debris (medium dense, moist to
wet) (no odor) (FILL)

Log of Boring B-06

Gray, silty, fine SAND with wood debris
(medium dense to dense, wet) (no odor)
(FILL)
Mottled brown, tan, and black, silty, fine to
medium SAND with wood debris and other
degraded organic materials (no odor)
(FILL)

Gray, fine to coarse SAND with silt (dense,
wet) (no odor) (FILL)

e3

e3

e3

e3

AC
SM
SP/
SM

GM

SM

SM

SW-
SM

Collected soil sample 'B-6-6-6.5' from 6 to
6.5 ft BGS
Collected groundwater sample 'B-6-GW'
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Gray to tan to light gray, fine to medium
SAND with silt (medium dense, damp to
moist) (no odor) (FILL)
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C-7

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Boring Completed 02/27/08
Total Depth of Boring = 20.0 ft.

Asphalt
Gray, silty, fine SAND with gravel and
wood debris (medium dense, damp) (no
odor) (FILL)

ATD
Collected soil sample 'B-7-6-7' from 6 to 7
ft BGS
Collected groundwater sample 'B-7-GW'

Log of Boring B-07

Dark gray, SILT (stiff, wet) (moderate
organic-like odor) (MARINE DEPOSIT??)

e3

e3

e3

e3

Gray, very silty, sandy, fine GRAVEL
(medium dense, wet) (no odor) (FILL)
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(medium dense, damp to wet) (no odor)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Boring Completed 02/28/08
Total Depth of Boring = 13.5 ft.

Asphalt
Greenish-gray, silty, very sandy, fine to
coarse GRAVEL (medium dense to dense,
damp) (no odor) (FILL)

Black, green, gray, and red, very silty,
gravelly, fine to medium SAND with
angular gravel, red brick fragments,and
WOOD DEBRIS (medium dense, moist to
wet) (no odor) (FILL)

ATD

Gray, fine to medium SAND (medium
dense, wet) (no odor) (FILL)

Log of Boring B-08

Brown, WOOD DEBRIS with silty sand
(dense to very dense, wet) (no odor) (FILL)

Refusal encountered at 13.5 ft BGS

e3
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AC
GM
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SP

SM

WD

Gray, silty, fine SAND with gravel and roots
(medium dense, wet) (no odor) (FILL)

Drilled By:

Collected soil sample 'B-8-5-6' from 5 to 6
ft BGS
Collected groundwater sample 'B-8-GW'
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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North Lot Development
Seattle, Washington

SOIL PROFILE
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Greenish-gray, sandy, fine to coarse
GRAVEL with silt (loose to dense, wet) (no
odor) (FILL)

0
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0

0

Boring Completed 02/28/08
Total Depth of Boring = 24.0 ft.

Greenish-gray, fine to medium SAND with
gravel and silt (medium dense, damp to
wet) (no odor) (FILL)

Asphalt

Log of Boring B-09

ATD
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SM

WD

GP-
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GP
AC

Collected soil sample 'B-9-5.5-6.5' from
5.5 to 6.5 ft BGS
Collected groundwater sample 'B-9-GW'
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Drilled By:

Ground Elevation (ft):

Direct Push

Brown, sandy, fine to coarse GRAVEL
(medium dense to dense, damp) (no odor)
(FILL)

ESN Drilling

C-10North Lot Development
Seattle, Washington
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Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Gray, fine gravel with sand (wet) (FILL)

Dark gray, SILT (stiff, wet) (moderate
organic-like/septic odor, no sheen)
(MARINE DEPOSIT??)
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Mottled black, gray, and green, very silty,
gravelly, fine to coarse SAND with
fragments of yellow bricks (loose to
medium dense, wet) (FILL)
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WOOD DEBRIS with sand and gravel
(dense, wet) (no odor) (FILL)



Collected soil sample 'B-10-7-8' from 7 to
8 ft BGS
Collected groundwater sample 'B-10-GW'

Boring Completed 02/28/08
Total Depth of Boring = 12.0 ft.

Asphalt
Brown to tan, silty, sandy, GRAVEL
(medium dense, damp) (no odor) (FILL)
Mottled black, green, and gray, gravelly,
very silty, SAND (medium dense, damp)
(no odor) (FILL)

red brick fragments at 6 ft BGS

0

ATD

Log of Boring B-10

becomes a greenish-gray, silty, fine to
medium SAND with trace gravel below 3 ft
BGS

e3

e3

AC
GM

SM
0

e3

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Boring Completed 02/28/08
Total Depth of Boring = 7.0 ft.

Asphalt
Mottled gray, black, and tan, sandy, silty,
fine GRAVEL with yellow brick fragments
and wood debris (medium dense, moist to
wet) (no odor) (FILL)

Collected soil sample 'B-11-6-6.5' from 6
to 6.5 ft BGS
Collected groundwater sample 'B-11-GW'

ATD

Log of Boring B-11

Encountered WOOD DEBRIS and refusal
at 7 ft BGS

AC

e3

e3

GM

WD

0

0

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Asphalt

11.2

0

Boring Completed 02/28/08
Total Depth of Boring = 12.0 ft.

Brown, gravelly, silty, SAND (medium
dense, damp) (FILL)
Black, silty, SAND with brick fragments
(medium dense, damp) (FILL)
Gray, sandy, SILT (medium stiff, moist)
(FILL)
Gray to black, fine to medium SAND with
silt (medium dense, damp) (slight
hydrocarbon odor, no sheen) (FILL)

ATD

Moderate hydrocarbon odor from 6 to 10 ft
BGS
Collected soil sample 'B-12-6-7' from 6 to
7 ft BGS
Collected groundwater sample 'B-12-GW'

Log of Boring B-12

e3
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0

AC
GM/
SM

SM
ML
SP

SM
Gray, silty, fine SAND with moderate septic
odor and wood chips (no sheen) (FILL)
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becomes a mottled black, gray, red, and
orange, gravelly, medium to coarse SAND
with silt and brick fragments below 6 ft
BGS
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Boring Completed 02/28/08
Total Depth of Boring = 8.0 ft.

Asphalt
Brown, gravelly, silty, fine to coarse SAND
(medium dense, damp) (no odor) (FILL)
Black, brown, green, and gray, silty, fine to
medium SAND with gravel and chunks of
coal and wood (loose to medium dense,
moist)(no odor, no sheen) (FILL)

ATD

Log of Boring B-13

Collected soil sample 'B-13-5-5.75' from 5
to 5.75 ft BGS

AC

e3

e3

GM/
SM

SM
0

0

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Gray, fine to medium SAND with fine,
angular gravel (medium dense, moist) (no
odor) (FILL)

Boring Completed 02/28/08
Total Depth of Boring = 7.0 ft.

Brown, sandy, fine GRAVEL (loose to
medium dense, damp to moist) (no odor)
(FILL)

0

Gray, black, and red, sandy, fine GRAVEL
with silt, red brick fragments, and abundant
wood debris (medium dense, moist)(no
odor, no sheen) (FILL)
Collected soil sample 'B-14-5-6.33' from 5
to 6.33 ft BGS
Collected groundwater sample 'B-14-GW'
Black WOOD DEBRIS in a silty sand
matrix  (no odor) (FILL)
Gray-black-red, sandy GRAVEL with silt,
red brick fragments, and abundant wood
debris  (no odor) (FILL)

ATD

Log of Boring B-14
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Gray, black, and red, sandy, GRAVEL with
silt, red brick fragments, and abundant
wood debris (no odor) (FILL)

Boring Completed 02/28/08
Total Depth of Boring = 8.0 ft.

Asphalt

Gray, fine to medium SAND with angular
gravel (medium dense, damp) (no odor)
(FILL)

0
Collected soil sample 'B-15-5-6.33' from 5
to 6.33 ft BGS
Fine to medium sand with metal fragments
and shavings (loose to medium dense,
moist)(no odor) (FILL)

ATD

Log of Boring B-15

Brown, sandy, fine GRAVEL (no odor)
(FILL)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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6.2

0.7

0

Boring Completed 02/29/08
Total Depth of Boring = 16.0 ft.

Asphalt
Brown, silty, fine to medium SAND with
gravel (loose, damp) (no odor) (FILL)
becomes a green/gray, very silty, fine to
medium SAND from 1.0 to 1.5 ft BGS
Greenish gray to brown, gravelly, fine to
medium SAND with silt (loose, damp to
moist) (FILL)

Hydrocarbon odor and sheen present from
5 to 6.5 ft BGS
Collected soil sample 'B-16-5-6' from 5 to
6 ft BGS

ATD

Log of Boring B-16
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Gray, silty, fine to medium SAND with
wood debris (medium dense, wet) (no
odor, no sheen) (FILL)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Grayish black, silty, gravelly, fine to coarse
SAND with wood debris (loose to medium
dense, moist) (FILL)

104

88.8

Boring Completed 02/29/08
Total Depth of Boring = 16.0 ft.

Asphalt

Dark gray, fine to coarse SAND with
gravel, silt, crushed coal, wood debris, and
white powder (medium dense, moist)
(FILL)
Slight hydrocarbon odor present from 5 to
7.5 ft BGS
Collected soil sample 'B-17-7-8' from 7 to
8 ft BGS
Moderate hydrocarbon odor and sheen
present from 7.5 to 11 ft BGS
Gray, silty, fine to medium SAND (medium
dense, wet) (FILL)

ATD

No odor present below 13 ft BGS

Log of Boring B-17
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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36.4

99.8

88.1

15.2

Boring Completed 02/29/08
Total Depth of Boring = 16.0 ft.

Asphalt
Brown, sandy, silty, fine GRAVEL (medium
dense, damp)  (slight hydrocarbon odor, no
sheen) (FILL)
Gray-black SAND with angular gravel and
wood debris  (moderate hydrocarbon odor,
low sheen) (FILL)

ATD

Gray-green, fine to medium SAND with
gravel (loose to medium dense, damp)
(moderate hydrocarbon odor, low sheen)
(FILL)

Log of Boring B-18

Collected soil sample 'B-18-7-8' from 7 to
8 ft BGS
Collected groundwater sample 'B-18-GW'
Gray, silty, fine to medium SAND (loose to
medium dense, wet)(slight hydrocarbon
odor, no sheen) (FILL)
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SM

becomes a black-gray, fine to coarse
SAND with crushed rock, silt, wood debris
and white powder from 6.5 to 8.5 ft BGS

Drilled By:

Crushed concrete (moderate hydrocarbon
odor, no sheen) (FILL)

G
ra

ph
ic

 S
ym

bo
l

ESN Drilling
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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4.4

5.1

0

0

Boring Completed 02/29/08
Total Depth of Boring = 16.0 ft.

Asphalt
Gray-black-brown, silty, sandy, fine
GRAVEL with brick fragments (loose,
damp) (no odor, no sheen) (FILL)
Black, silty, fine to medium SAND with
substantial coal fragments (loose, damp to
moist) (no odor, no sheen) (FILL)

ATD

Black-gray, fine to coarse SAND with
angular gravel, silt, wood debris and white
powder (medium dense, moist to wet) (no
odor, no sheen) (FILL)

Log of Boring B-19

Gray, silty, fine to medium SAND (medium
dense, wet) (no odor, no sheen) (FILL)
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e3

Collected soil sample 'B-19-6-6.75' from 6
to 6.75 ft BGS
Collected groundwater sample 'B-19-GW'
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Light brown, fine to medium SAND with
gravel (loose to medium dense, damp to
moist) (no odor, no sheen) (FILL)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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SOIL PROFILE
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63.7

31

Boring Completed 02/29/08
Total Depth of Boring = 11.8 ft.

Asphalt
Brown, silty SAND (loose, damp) (FILL)
Gray-black-brown, silty, sandy fine
GRAVEL with brick fragments (loose,
damp) (FILL)

Black, silty, fine to medium SAND with
substantial coal fragments (loose, moist)
(FILL)
Collected soil sample B-20-6.5-8 from 6.5
to 8 ft BGS

ATD

Wood (possible tree branch or trunk) (no
odor) (very dense, refusal) (FILL)

Log of Boring B-20
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Black-gray, fine to coarse SAND with
angular gravel, silt, wood debris, and white
powder (medium dense, moist) (FILL)

ESN Drilling
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Collected soil sample 'B-21-20-23' from 20
to 23 ft BGS

Boring Completed 02/29/08
Total Depth of Boring = 24.0 ft.

Asphalt

SOIL NOT SAMPLED FROM BOTTOM
OF ASPHALT TO 16 FT BGS

Collected soil sample 'B-21-19-20' from 19
to 20 ft BGS

Gray, SILT (stiff, moist) (moderate
organic-like odor, no sheen) (MARINE
DEPOSIT??)

ATD

Log of Boring B-21

Black, angular fine GRAVEL with silt and
sand (medium dense to very dense, wet)
(Strong petroleum odor, staining and
sheen from 19 to 20 ft bgs.  Creosote type
material encountered from 20 to 23 ft
BGS) (FILL)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

C-22
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Asphalt

SOIL NOT SAMPLED FROM BOTTOM
OF ASPHALT TO 20 FT BGS

Black, sandy, angular fine GRAVEL
(medium dense to dense, wet)
(Strong petroleum odor, staining, and
sheen from 20 to 22 ft BGS.  Creosote type
material encountered in gravel from 22 to
22.5 ft BGS) (FILL)
Gray SILT (stiff, moist) (moderate
organic-like odor, no sheen) (MARINE
DEPOSIT??)

ATD

Log of Boring B-22
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Boring Completed 02/29/08
Total Depth of Boring = 24.0 ft.
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SAMPLE DATA

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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B-22

Drilling Method:

Ground Elevation (ft):



2/12 sand pack

2-inch diameter,
Schedule 40, PVC well
casing

Bentonite chips

Concrete

Flush-mounted
monument with locking
cap

North Lot Development
Seattle, Washington
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SAMPLE DATA

Direct Push & Hollow Stem Auger
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2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
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Figure
Log of Monitoring Well B-23 (MW-8) C-24

Monitoring Well Detail

Notes:
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Drilling Method:

Drilled By:
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ot

GROUNDWATER

Ground Elevation (ft):

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Direct Push by ESN Drilling; Hollow Stem Auger by Cascade Drilling Inc.

Collected soil sample 'B23-4.6-6.7' from
4.6 to 6.7 ft BGS

Threaded end cap

Dark black, silty, fine to medium SAND
with wood debris (medium dense,
moist)(strong creosote type odor with
moderate sheen) (FILL)

Collected soil sample 'B23-5.0' at 5.0 ft
BGS

Gray, fine to medium SAND with gravel
and silt (medium dense, moist)(slight
petroleum odor, no sheen) (FILL)

WOOD DEBRIS (FILL)

Gray, fine to medium SAND with gravel
and silt (medium dense, moist)(slight
petroleum odor, no sheen) (FILL)

Black, silty, fine to medium SAND with
gravel (medium dense, moist)(no odor, no
sheen) (FILL)

Boring Completed 10/08/08
Total Depth of Boring = 21.0 ft.

Light brown, fine to medium SAND with
gravel and silt (medium dense, moist)(no
odor, no sheen) (FILL)

Asphalt debris (FILL)

Light brown, gravelly, fine to medium
SAND with silt (medium dense, moist)(no
odor, no sheen)(FILL)

Monitoring Well Completed 11/13/08
Total Depth of Monitoring Well = 15.0 ft.

ASPHALT
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WOOD DEBRIS (FILL)

Gray, fine to medium SAND with gravel
and silt (medium dense, moist)(no odor,
no sheen) (FILL)

Black with white speckles, fine to medium
SAND with wood debris (medium dense,
wet)(no odor, no sheen) (FILL)
Brown, fine to medium SAND with silt
(loose, wet)(no odor, no sheen) (FILL)
WOOD DEBRIS (FILL)
Brown, fine to medium SAND with silt and
wood debris (very loose, wet)(slight
creosote type odor, slight sheen) (FILL)
Collected soil sample 'B23-16-20' from 16
to 20 ft BGS



72

106

Black with white speckles, fine to medium
SAND with gravel and silt (medium dense,
moist to wet)(strong petroleum odor, no
sheen) (FILL)

0.0

WOOD DEBRIS (FILL)

Collected soil sample 'B24-2.2-3.0' from
2.2 to 3.0 ft BGS

Becomes black with white speckles and
contains gravel from 2.2 to 3 ft BGS

becomes a dark brown, gravelly, fine to
medium SAND with silt from 1.8 to 2.2 ft
BGS

Light brown, fine to medium SAND with
gravel and trace silt (medium dense,
moist)(no odor, no sheen) (FILL)

Log of Boring B-24

Boring Completed 10/07/08
Total Depth of Boring = 22.0 ft.
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Drilling Method:

B-24

ESN Drilling
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Ground Elevation (ft):

Direct Push
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Collected soil sample 'B24-7.5' at 7.5 ft
BGS

13 (MSL)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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C-25

GROUNDWATER
S

am
pl

e 
N

um
be

r
&

 In
te

rv
al

D
ep

th
 (f

t)

SOIL PROFILE

Notes:
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ot

WOOD DEBRIS (FILL)

Brown, silty, fine to medium SAND with
trace gravel (loose, wet)(no odor, no
sheen) (FILL)

WOOD DEBRIS (FILL)

Brown, silty, fine to medium SAND with
trace gravel (loose, wet)(no odor, no
sheen) (FILL)

shell fragments from 8.5 to 10 ft
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Petroleum odor decreases below 10 ft
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Collected soil sample 'B24-7.0-8.0' from
7.0 to 8.0 ft BGS
Brown, silty, fine to medium SAND with
trace gravel (loose, wet)(no odor, no
sheen) (FILL)



0.0

4.2

0.0

Boring Completed 10/07/08
Total Depth of Boring = 24.0 ft.

WOOD DEBRIS (FILL)

Light brown, fine to medium SAND with
gravel and silt (medium dense, moist)(no
odor, no sheen)(FILL)

Brown, fine to medium SAND with silt
(loose to medium dense, wet)(no odor, no
sheen) (FILL)

Brown, fine sandy, SILT (medium stiff,
wet)(no odor, no sheen) (FILL)

Log of Boring B-25

WOOD DEBRIS (FILL) ATD

becomes very dark brown at 1.2 ft BGS

ASPHALT

becomes gray at 3.5 ft BGS

e3

e3

e3

ML Black with white speckles, fine to medium
SAND with gravel (medium dense, moist to
wet)(no odor, no sheen) (FILL)
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WD
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Drilling Method:

B-25

ESN Drilling
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Ground Elevation (ft):

Direct Push
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becomes light brown at 5 ft BGS
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C-26North Lot Development
Seattle, Washington
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Figure

SAMPLE DATA

13 (MSL)

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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SOIL PROFILE

Notes:
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Brown, silty, fine to medium SAND (very
loose, wet)(no odor, no sheen) (FILL)

Gray, fine to medium SAND with gravel
(medium dense, moist)(no odor, no sheen)
(FILL)

trace shell fragments 21.5 to 22.0 ft BGS

with wood debris 18 to 22 ft BGS
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becomes brown to gray, fine to medium
SAND with silt (loose, wet)(decreasing
petroleum odor, no sheen) (FILL)

16.4

36.1

106

12.8

68.1

ASPHALT

Collected soil sample 'B26-7.5' at 7.5 ft
BGS

Black, fine to coarse SAND with gravel
(medium dense, moist to wet)(strong
petroleum odor) (FILL)

gravel content decreases below 5.6 ft
BGS, strong petroleum odor and moderate
sheen present

Collected soil sample 'B26-4.0-7.6' from
4.0 to 7.6 ft BGS

Collected soil sample 'B26-3.5' at 3.5 ft
BGS

Boring Completed 10/08/08
Total Depth of Boring = 22.8 ft.

Log of Boring B-26

ATD

SM

Black, silty, fine to medium SAND with
gravel, brick fragments, and wood debris
(medium dense, moist)(moderate
petroleum odor and sheen) (FILL)

e3

e3

e3

WD

SP

SM

GP/
SP

AC

e3

e3

e3

Brown, black, and gray, gravelly, fine to
medium SAND with silt (medium dense,
moist)(slight petroleum odor, slight sheen)
(FILL)
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GROUNDWATERSAMPLE DATA
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Drilling Method:

B-26

SOIL PROFILE

Drilled By:

slight petroleum odor, no sheen

Ground Elevation (ft):

Direct Push
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ESN Drilling

C-27North Lot Development
Seattle, Washington
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Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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becomes gray, silty, fine to medium SAND
with gravel
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Brown and gray, silty, fine to medium
SAND with wood debris and trace shell
fragments (very loose, wet)(no odor, no
sheen) (MARINE DEPOSIT??)

WOOD DEBRIS (FILL)

Collected water sample 'B26-GW'
screened from 16 to 19 ft BGS

Collected soil sample 'B26-16-19' from 16
to 19 ft BGS

Collected soil sample 'B26-17.0' at 17.0 ft
BGS

with brick fragments and gravel from 16 to
19 ft BGS (strong petroleum odor and
sheen)
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Collected soil sample 'B27-16.5-17.5' from
16.5 to 17.5 ft BGS

0.0

23.4

Boring Completed 10/07/08
Total Depth of Boring = 24.0 ft.

Asphalt
Light brown, gravelly, fine to medium
SAND with silt (medium dense, moist)(no
odor, no sheen) (FILL)
Dark brown, silty, fine to medium SAND
with trace gravel and roots (medium
dense, damp)(no odor, no sheen) (FILL)

ATD

becomes gray, fine to medium SAND with
trace silt from 2.6 to 4.5 ft BGS

Log of Boring B-27

Petroleum odor and sheen 8.0 - 8.3 ft BGS
Collected soil sample 'B27-8.0' at 8.0 ft
BGS
Collected soil sample 'B27-8.0-8.3' from
8.0 to 8.3 ft BGS
Brown, silty, fine to medium SAND with
trace wood fragments (loose to medium
dense, wet)(no odor, no sheen) (FILL)
no wood fragments below 11 ft BGS

Black with white speckles, fine to medium
SAND with gravel (medium dense,
wet)(hydrocarbon odor and sheen) (FILL)
Collected soil sample 'B27-17.0' at 17.0 ft
BGS

becomes black with white speckles, fine to
medium SAND with gravel below 7.8 ft
BGS (medium dense, moist)(no odor, no
sheen)
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Drilling Method:

B-27

ESN Drilling
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Notes:

Drilled By:

Light brown, fine to medium SAND with
gravel and trace cobbles (medium dense,
damp to moist)(no odor, no sheen) (FILL)

Direct Push

Collected groundwater sample 'B27-GW'
screened from 15 to 19 ft BGS
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C-28North Lot Development
Seattle, Washington
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

S
am

pl
e 

N
um

be
r

&
 In

te
rv

al

D
ep

th
 (f

t)

SOIL PROFILE
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ot Ground Elevation (ft):

becomes gray, fine to medium SAND with
trace silt

Dark brown, fine to medium SAND with
gravel, wood debris, and trace shell
fragments (medium dense, wet)(no odor,
no sheen) (FILL)

WOOD DEBRIS (FILL)
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Collected soil sample 'B28-4.2-7.0' from
4.2 to 7.0 ft BGS

0.0

101

0

SP

Boring Completed 10/07/08
Total Depth of Boring = 24.0 ft.

SM

Asphalt

ATD

Brown with black staining, fine to medium
SAND with gravel, silt, and tree roots
(medium dense, damp)(no odor, no sheen)
(FILL)

Log of Boring B-28

becomes black with white speckles, fine to
medium SAND with gravel and trace silt
below 4.2 ft BGS
strong petroleum odor and sheen below
4.2 ft BGS
Collected soil sample 'B28-5.0' at 5.0 ft
BGS

e3
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e3

becomes brown, fine to medium SAND
with silt and gravel below 1.5 ft BGS
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Drilling Method:

B-28

Brown, silty, fine to medium SAND (loose,
wet)(no odor, no sheen) (FILL)

SOIL PROFILE
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Drilled By:

Ground Elevation (ft):

Brown, gravelly, fine to medium SAND with
silt (medium dense, damp)(no odor, no
sheen) (FILL)
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ESN Drilling

C-29North Lot Development
Seattle, Washington
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Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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WOOD DEBRIS (FILL)
Brown, silty, fine to medium SAND (loose,
wet)(no odor, no sheen) (FILL)

Gray, fine to medium SAND with silt,
gravel, and trace shell fragments (medium
dense, moist to wet)(no odor, no sheen)
(MARINE DEPOSIT?)

Direct Push
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Monitoring Well Completed 11/11/08
Total Depth of Monitoring Well = 15.0 ft.

Boring Completed 10/08/08
Total Depth of Boring = 16.0 ft.

North Lot Development
Seattle, Washington

0

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)

2/12 sand pack

2-inch diameter,
Schedule 40, PVC well
casing

Bentonite chips

Concrete

Flush-mounted
monument with locking
cap
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e3 0
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e3
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GROUNDWATER

Ground Elevation (ft):

Drilled By:

SOIL PROFILE

B-29 (MW-2)

SAMPLE DATA

Threaded end cap

C-30
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Log of Monitoring Well B-29 (MW-2)

8 in

Monitoring Well Detail

Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Direct Push by ESN Drilling; Hollow Stem Auger by Cascade Drilling Inc.
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ESN Drilling & Cascade Drilling

Drilling Method:

Refusal at multiple locations using direct
push (possible concrete)

During well installation void encountered
with hollow stem auger from 11 to 16 ft
BGS

Gray, SILT with fine sand (medium stiff,
moist to wet)(no odor, no sheen) (FILL)

with gravel and decreasing silt below 6 ft
BGS

becomes light brown, fine to medium
SAND with trace silt at 3.8 ft BGS

becomes a black with white speckles, fine
to medium SAND with gravel at 3 ft BGS

Light brown, fine to medium SAND with
gravel and silt (medium dense, damp)(no
odor, no sheen) (FILL)

Black, fine to coarse SAND with gravel and
wood debris (medium dense, moist)(no
odor, no sheen) (FILL)

Light brown, fine to medium SAND with
gravel and silt (medium dense, damp)(no
odor, no sheen) (FILL)
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Gray, fine sandy, SILT (medium stiff,
wet)(no odor, no sheen) (FILL)

Boring Completed 10/07/08
Total Depth of Boring = 12.0 ft.

ATD

Brown and gray, fine to medium SAND
with gravel and silt (medium dense,
moist)(no odor, no sheen) (FILL)

Log of Boring B-30

Fragmented concrete (FILL)
Collected sample 'B30-0.3-4.0' from 0.3 to
4.0 ft BGS
Dark gray to black, silty, fine to medium
SAND with gravel and brick fragments
(medium dense, moist)(no odor, no sheen)
(FILL)
concrete debris from 2.4 to 2.8 ft BGS
Gray, fine to medium SAND with gravel
(medium dense, moist)(no odor, no sheen)
(FILL)
Thin layer of WOOD DEBRIS

e3

e3

e3

e3

Dark gray to black, silty, fine to medium
SAND with gravel and brick fragments
(medium dense, moist)(no odor, no sheen)
(FILL)
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Asphalt

Direct Push

Brown, silty, fine SAND with gravel (loose
to medium dense, wet)(no odor, no sheen)
(FILL)
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C-31North Lot Development
Seattle, Washington
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Log of Boring B-31a

0

Boring Completed 10/07/08
Total Depth of Boring = 6.0 ft.

ASPHALT
Brown and gray, gravelly, fine to coarse
SAND with silt (medium dense, moist)(no
odor, no sheen) (FILL)

Collected soil sample 'B31-0.3-4.0' from
0.3 to 4.0 ft BGS
with silt and brick fragments
Red brick fragments, concrete debris, brick
joint sand (FILL)

Refusal encountered at 6 ft BGS

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Boring Completed 10/10/08
Total Depth of Boring = 28.0 ft.

Log of Boring B-31b

Asphalt
Brown, gravelly, fine to medium SAND with
silt and brick fragments (medium dense,
moist)(no odor, no sheen) (FILL)

Dark gray, fine to medium SAND with
gravel and silt (loose to medium dense,
moist)(no odor, no sheen) (FILL)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Greenish gray, fine to medium SAND with
silt and gravel (medium dense, moist)(no
odor, no sheen) (FILL)
Dark brown, GRAVEL, with fine to medium
sand (dense, wet)(no odor, slight sheen)
(FILL)

WOOD DEBRIS (sawdust) (FILL)
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Threaded end cap

2/12 sand pack

Bentonite chips
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Flush-mounted
monument with locking
cap

North Lot Development
Seattle, Washington
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B-31c (MW-3)

2-inch diameter,
Schedule 40, PVC well
casing
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(1 of 2)
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Figure
Log of Monitoring Well B-31c (MW-3)

Monitoring Well Detail

Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Direct Push by ESN Drilling; Hollow Stem Auger by Cascade Drilling Inc.
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Boring Completed 11/11/08
Total Depth of Boring = 45.5 ft.

Bentonite chips
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Total Depth of Monitoring Well = 15.0 ft.

Gray, fine to medium SAND with coarse
sand and gravel (dense, moist)

decreasing coarse sand below 32 ft BGS
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Seattle, Washington
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Log of Monitoring Well B-31c (MW-3)
Figure
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Direct Push by ESN Drilling; Hollow Stem Auger by Cascade Drilling Inc.
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0.0

0.0

Boring Completed 10/07/08
Total Depth of Boring = 12.0 ft.

ASPHALT

ATD

Weathered ASPHALT (FILL)

Log of Boring B-32

Collected soil sample 'B32-0.2-2.0' from
0.2 to 2.0 ft BGS
Gray, SILT (medium stiff, moist)(no odor,
no sheen) (FILL)
Light brown, fine to medium SAND with
trace silt (medium dense, moist)(no odor,
no sheen) (FILL)
Gray to brown, SILT with coarse sand and
trace gravel (medium stiff, moist to wet)(no
odor, no sheen) (FILL)
Collected soil sample 'B32-8.0-10.5' from
8.0 to 10.5 ft BGS

WOOD DEBRIS in drilling shoe (FILL)
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Brown and gray, fine to medium SAND
with trace silt (loose, moist)(no odor, no
sheen) (FILL)
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Brown to light brown and gray, gravelly,
fine to medium SAND with silt (medium
dense, moist)(no odor, no sheen) (FILL)

Drilled By:

Ground Elevation (ft):

Direct Push

B-32

North Lot Development
Seattle, Washington
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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0.0

0.0

Boring Completed 10/10/08
Total Depth of Boring = 20.0 ft.

ML

Asphalt
Brown, fine to coarse sandy, GRAVEL with
silt (medium dense, moist)(no odor, no
sheen) (FILL)

ATD
Greenish gray, gravelly, fine to medium
SAND with silt (medium dense, wet)(no
odor, no sheen) (FILL)

Log of Boring B-33

Gray, SILT with wood debris (medium stiff,
wet)(no odor, no sheen) (FILL)
Collected soil sample 'B33-17.5-18.5' from
17.5 to 18.5 ft BGS

e3
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e3

e3

AC
GP
SP

SP/
SM

WD WOOD DEBRIS (FILL)

e3

Drilled By:

Greenish gray, fine to medium SAND with
trace gravel (medium dense, moist)(no
odor, no sheen) (FILL)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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2-inch diameter,
Schedule 40, PVC well
casing

Bentonite chips

Threaded end cap

North Lot Development
Seattle, Washington

13

Concrete

Flush-mounted
monument with locking
cap

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
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Bentonite chips

SAMPLE DATA SOIL PROFILE

B-33b (MW-4)
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Figure
Log of Monitoring Well B-33b (MW-4)

Drilled By:

Monitoring Well Detail

Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Direct Push by ESN Drilling; Hollow Stem Auger by Cascade Drilling Inc.
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ESN Drilling & Cascade Drilling

Drilling Method:

Brown, gravelly, fine to medium SAND with
silt (loose, wet)(FILL)

Asphalt

Ground Elevation (ft):

Brown, silty, GRAVEL with fine to coarse
sand (medium dense, moist)(FILL)

Brown to gray, SILT with fine sand and
wood debris (very soft, wet)(FILL)

Brown to gray, GRAVEL with fine to
medium sand and silt (loose, moist)(FILL)

Direct Push & Hollow Stem Auger
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Bentonite chips

Brown to gray, SILT with fine sand and
wood debris (very soft, wet)(FILL)

Becomes gray, SILT with trace fine sand
and shell fragments (very soft, wet)

Gray, fine to medium SAND with silt
(loose, wet)

Gray, silty, fine to coarse SAND with gravel
(dense, moist)

Blue gray, fine to coarse SAND with silt
and gravel (dense, moist)

1

North Lot Development
Seattle, Washington

b2 0
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Drilled By:

Drilling Method:

ESN Drilling & Cascade Drilling

Ground Elevation (ft):

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Direct Push by ESN Drilling; Hollow Stem Auger by Cascade Drilling Inc.

GROUNDWATER

Monitoring Well Detail

C-37
(2 of 3)

Log of Monitoring Well B-33b (MW-4)
Figure
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Bentonite chips

Boring Completed 11/11/08
Total Depth of Boring = 65.5 ft.

Monitoring Well Completed 11/11/08
Total Depth of Monitoring Well = 15.0 ft.

Blue gray, fine to coarse SAND with silt
and gravel (dense, moist)
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North Lot Development
Seattle, Washington

Blue gray, fine to coarse SAND with trace
silt and gravel (very dense, moist)
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(3 of 3)

Drilled By:

Drilling Method:

ESN Drilling & Cascade Drilling
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Direct Push by ESN Drilling; Hollow Stem Auger by Cascade Drilling Inc.
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Monitoring Well Detail

Log of Monitoring Well B-33b (MW-4)
Figure
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2/12 sand pack outside
of pre-packed well
screen
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SM

2-inch diameter,
Schedule 40, PVC
screen (0.010-inch slot
size, pre-packed well
screen with 20/40
sand)

2-inch diameter,
Schedule 40, PVC well
casing

Bentonite chips

Concrete

Flush-mounted
monument with locking
cap
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Seattle, Washington
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Direct Push by ESN Drilling; Hollow Stem Auger by Cascade Drilling Inc.
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Direct Push & Hollow Stem Auger
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SOIL PROFILE

B-34 (MW-7d)
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Ground Elevation (ft):

GROUNDWATER

Monitoring Well Completed 11/13/08
Total Depth of Monitoring Well = 24.5 ft.

Data below 24 ft BGS was obtained from
co-located boring B-34b

Black with white speckles, fine to medium
SAND with gravel and brick fragments
(loose, wet)(no odor, no sheen) (FILL)

Black, angular GRAVEL with similar
appearance to crushed coal (medium
dense, wet)(no odor, no sheen) (FILL)

Black with white speckles, fine to medium
SAND with gravel and brick fragments
(loose, wet)(no odor, no sheen) (FILL)

Light brown, fine to medium SAND with silt
and trace gravel (loose, wet)(no odor, no
sheen) (FILL)

Black with white speckles, fine to medium
SAND with gravel and brick fragments
(loose, wet)(no odor, no sheen) (FILL)

Light brown, fine to medium SAND with silt
and trace gravel (loose, moist to wet)(no
odor, no sheen) (FILL)

Black with white speckles, fine to medium
SAND with gravel and brick fragments
(loose, moist)(no odor, no sheen) (FILL)

Light brown, fine to medium SAND with
silt, brick fragments, and gravel (loose to
medium dense, moist)(no odor, no sheen)
(FILL)

Log of Monitoring Well B-34 (MW-7d)

Asphalt

Boring Completed 10/09/08
Total Depth of Boring = 26.0 ft.

Light brown, gravelly, fine to medium
SAND with silt (medium dense, moist)(no
odor, no sheen) (FILL)

Figure

Gray, fine sandy, SILT with trace shell
fragments (very soft, wet) (MARINE
DEPOSIT?)
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Gray, silty, fine to medium SAND with
trace shell fragments (soft, wet) (MARINE
DEPOSIT?)



Threaded end cap

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)

2/12 sand pack

2-inch diameter,
Schedule 40, PVC well
casing

Bentonite chips

Concrete

Flush-mounted
monument with locking
cap

North Lot Development
Seattle, Washington

0.0

0.0

0.0

0.0

GM/
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SM

SP

SP/
SM

SP/
SM

AC

e3

e3

e3

e3

e3

e3

SP

Ground Elevation (ft): 8 in

W
at

er
 L

ev
el

S
am

pl
er

 T
yp

e

SAMPLE DATA

Direct Push & Hollow Stem Auger

U
S

C
S

 S
ym

bo
l

S
am

pl
e 

N
um

be
r

&
 In

te
rv

al

D
ep

th
 (f

t)
B-34 (MW-7s)

Notes:

10
14

00
1.

02
  1

0/
2/

09
  \

\E
D

M
D

A
TA

\G
IN

T\
G

IN
T7

\P
R

O
JE

C
TS

\1
01

40
01

.0
20

.G
P

J 
 W

E
LL

 L
O

G

Figure
Log of Monitoring Well B-34 (MW-7s)
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Monitoring Well Detail
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Direct Push by ESN Drilling; Hollow Stem Auger by Cascade Drilling Inc.
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l

ESN Drilling & Cascade Drilling

Drilling Method:

Drilled By:

P
ID

 (p
pm

)

C-39

Boring Completed 10/09/08
Total Depth of Boring = 24.0 ft.

Black with white speckles, fine to medium
SAND with gravel and brick fragments
(loose, wet)(no odor, no sheen) (FILL)

Light brown, gravelly, fine to medium
SAND with silt (medium dense, moist)(no
odor, no sheen) (FILL)

Black with white speckles, fine to medium
SAND with gravel and brick fragments
(loose, wet)(no odor, no sheen) (FILL)

SOIL PROFILE

Light brown, fine to medium SAND with silt
and trace gravel (loose, wet)(no odor, no
sheen) (FILL)

Black with white speckles, fine to medium
SAND with gravel and brick fragments
(loose, wet)(no odor, no sheen) (FILL)

Light brown, fine to medium SAND with silt
and trace gravel (loose, moist to wet)(no
odor, no sheen) (FILL)

Monitoring Well Completed 11/13/08
Total Depth of Monitoring Well = 15.0 ft.

Black with white speckles, fine to medium
SAND with gravel and brick fragments
(loose, moist)(no odor, no sheen) (FILL)

Asphalt

Light brown, fine to medium SAND with
silt, brick fragments, and gravel (loose to
medium dense, moist)(no odor, no sheen)
(FILL)

Black, angular GRAVEL with similar
appearance to crushed coal (medium
dense, wet)(no odor, no sheen) (FILL)
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SM

SP

ML

SM

Asphalt
Brown, fine to medium SAND with trace
silt (loose, moist)(FILL)

Dark brown to black, fine to medium SAND
with silt and gravel (loose, wet)(FILL)

Black with white speckles, fine to coarse
SAND with trace gravel (loose, wet)(FILL)

Gray, fine sandy, SILT with trace shell
fragments (very soft, wet) (MARINE
DEPOSIT?)

ATD

Log of Boring B-34b
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Cascade Drilling Inc.

B-34b

Drilling Method:
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SAMPLE DATA GROUNDWATER
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Notes:

Gray, silty, fine to medium SAND with
trace shell fragments (loose to medium
dense, wet) (MARINE DEPOSIT?)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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North Lot Development
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SOIL PROFILE
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SM

RK
Boring Completed 11/10/08

Total Depth of Boring = 50.1 ft.

Gray, silty, fine to medium SAND with
trace shell fragments (loose to medium
dense, wet) (MARINE DEPOSIT?)

Gray, GRAVEL with sand, silt, and trace
shell fragments (dense, wet)
(GLACIAL/INTERGLACIAL DEPOSIT)

Gray, fine to medium SAND with silt and
gravel (dense, moist)
(GLACIAL/INTERGLACIAL DEPOSIT)

Rock debris in sampler, refusal

Log of Boring B-34b
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Cascade Drilling Inc.

Drilling Method:
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SAMPLE DATA GROUNDWATER
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Ground Elevation (ft):
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B-35

Drilling Method:

P
ID

 (p
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SP

Concrete rubble (FILL)
Black with white speckles, fine to medium
SAND with gravel, and brick fragments
(loose to very loose, moist to wet)(no odor,
no sheen) (FILL)

WOOD DEBRIS (FILL)

Black, angular GRAVEL with silt and wood
debris (loose to medium dense, wet)(slight
creosote type odor and sheen) (FILL)

Thick creosote or bunker type oil present
within gravel unit, sample collection
attempt unsuccessful

Grey, fine sandy, SILT (medium stiff,
moist)(no odor, no sheen) (MARINE
DEPOSIT?)

Brown, gravelly, fine to medium SAND with
silt (medium dense, moist)(no odor, no
sheen) (FILL)

Asphalt
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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North Lot Development
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Boring Completed 10/09/08
Total Depth of Boring = 24.0 ft.
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North Lot Development
Seattle, Washington

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)

2-inch diameter,
Schedule 40, PVC well
casing

Concrete

Flush-mounted
monument with locking
cap

Threaded end cap

e3

e3

e3

e3

2/12 sand pack

e3

ML

SP
SM
AC

Direct Push & Hollow Stem Auger
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GROUNDWATER

Ground Elevation (ft):

P
ID

 (p
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)

Bentonite chips

B-36 (MW-6)

SAMPLE DATA

8 in

Monitoring Well Detail
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C-42

SOIL PROFILE

Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Direct Push by ESN Drilling; Hollow Stem Auger by Cascade Drilling Inc.
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ESN Drilling & Cascade Drilling

Drilling Method:

Drilled By:

Log of Monitoring Well B-36 (MW-6)

heavy sheen and strong creosote type odor
present from 19.5 to 19.7 ft BGS

U
S

C
S

 S
ym

bo
l

Gray, SILT with fine sand and trace shell
fragments (strong sheen and creosote type
odor) (MARINE DEPOSIT?)

very loose below 7 ft

trace metal fragments from 1 to 7 ft BGS

Black with white speckles, fine to medium
SAND with silt and trace gravel (medium
dense, moist)(no odor, no sheen) (FILL)

Light brown, fine to medium SAND with silt
and trace gravel (medium dense,
moist)(no odor, no sheen) (FILL)

Concrete

Monitoring Well Completed 11/13/08
Total Depth of Monitoring Well = 15.0 ft.

Boring Completed 10/09/08
Total Depth of Boring = 20.0 ft.

Collected soil sample 'B36-19.3-20.0' from
19.3 to 20.0 ft BGS
Collected soil sample 'B36-19.8' at 19.8 ft
BGS
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21.2

Boring Completed 10/08/08
Total Depth of Boring = 24.0 ft.

slight creosote odor 20-21 ft BGS, no
visible sheen

ASPHALT
Brown, silty, fine to medium SAND with
gravel (medium dense, moist)(no odor, no
sheen) (FILL)
CONCRETE DEBRIS (FILL)
Light brown, silty, fine to medium SAND
with trace gravel (medium dense,
moist)(no odor, no sheen) (FILL)
CONCRETE DEBRIS (FILL)

ATD

WOOD DEBRIS (FILL)

Log of Boring B-37

Black and gray, angular GRAVEL (medium
dense, wet)(no odor, no sheen) (FILL)

with cobble fragments 16 to 19 ft BGS

AC
SM

AC

SM
AC
SM
WD

SM

GP

Black with white speckles, silty, fine to
medium SAND with gravel (medium
dense, moist to wet)(no odor, no sheen)
(FILL)
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Drilling Method:

B-37

ESN Drilling
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Notes:

Drilled By:

Ground Elevation (ft):

Direct Push
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S
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Black with white speckles, silty, fine to
medium SAND with gravel (medium
dense, moist)(no odor, no sheen) (FILL)

C-43North Lot Development
Seattle, Washington
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Free product visible as coating on
temporary well screen 21 to 24 ft BGS,
sample attempt unsuccessful.
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Threaded end cap

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)

2/12 sand pack

2-inch diameter,
Schedule 40, PVC well
casing

Bentonite chips

Concrete

Flush-mounted
monument with locking
cap

North Lot Development
Seattle, Washington
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Figure
Log of Monitoring Well B-38 (MW-1) C-44

(1 of 2)

Monitoring Well Detail

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Direct Push by ESN Drilling; Hollow Stem Auger by Cascade Drilling Inc.

Ground Elevation (ft):

ESN Drilling & Cascade Drilling

Drilling Method:

Drilled By:

P
ID

 (p
pm

)

S
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er
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yp

e

B
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w
s/
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ot

GROUNDWATER

Direct Push & Hollow Stem Auger

Notes:

Black with white speckles, fine to medium
SAND with gravel, brick fragments and ash
(loose to medium dense, wet)(no odor, no
sheen) (FILL)

Black, tarry, fine to medium SAND with silt
(loose to medium dense, moist)(liquid
creosote type material with creosote type
odor) (FILL)

Gray, SILT with fine to medium sand and
trace shell fragments (medium stiff,
moist)(slight sheen and creosote type

Boring Completed 10/09/08
Total Depth of Boring = 24.0 ft.

collected groundwater sample 'B38-GW'
screened from 19 to 22 ft BGS

collected soil sample 'B38-22.0' at 22.0 ft
BGS

collected soil sample 'B38-21.5-22.4' from
21.5 to 22.4 ft BGS

WOOD DEBRIS (FILL)

Black with white speckles, fine to medium
SAND with gravel, brick fragments and ash
(loose to medium dense, wet)(no odor, no
sheen) (FILL)

Asphalt

WOOD DEBRIS (FILL)

Black with white speckles, fine to medium
SAND with gravel, brick fragments and ash
(loose to medium dense, moist to wet)(no
odor, no sheen) (FILL)

Crushed Granite (FILL)

Brown, gravelly, fine to medium SAND with
silt (medium dense, moist)(no odor, no
sheen) (FILL)
Brown, silty, fine to medium SAND with
gravel and ash (medium dense, moist)(no
odor, no sheen) (FILL)

Monitoring Well Completed 11/14/08
Total Depth of Monitoring Well = 15.0 ft.
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SOIL PROFILE

B-38 (MW-1)

SAMPLE DATA

Direct Push & Hollow Stem Auger

odor) (MARINE DEPOSIT?)

S
am

pl
e 

N
um

be
r

&
 In

te
rv

al

B
lo

w
s/

Fo
ot

W
at

er
 L

ev
el

30

35

40

45

50

55

Collected soil sample 'B38-22.4-23.0' from
22.4 to 23.0 ft BGS
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Direct Push by ESN Drilling; Hollow Stem Auger by Cascade Drilling Inc.10
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Figure
Log of Monitoring Well B-38 (MW-1) C-44

(2 of 2)

Notes:
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Drilling Method:
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North Lot Development
Seattle, Washington

Monitoring Well Detail



Black with white speckles, fine to coarse
SAND (loose, wet)(FILL)

ML

Log of Boring B-38b

Black with white speckles, fine to medium
SAND with silt (loose, moist)(FILL)

AC

Heavy creosote type sheen / free product
visible 20 to 25 ft BGS
Becomes brown from 21 to 25.3 ft BGS

Gray, SILT with shell fragments and trace
fine sand (very soft, wet)(creosote type
material, strong odor)(MARINE
DEPOSIT?)

ATD

Asphalt
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B-38b

Drilling Method:
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SAMPLE DATA GROUNDWATER
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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(1 of 2)

Figure
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Cascade Drilling Inc.
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Ground Elevation (ft):

Drilled By:

10
14

00
1.

02
  1

0/
2/

09
  \

\E
D

M
D

A
TA

\G
IN

T\
G

IN
T7

\P
R

O
JE

C
TS

\1
01

40
01

.0
20

.G
P

J 
 S

O
IL

 B
O

R
IN

G
 L

O
G

B
lo

w
s/

Fo
ot



Gray, SILT with shell fragments and trace
fine sand (very soft, wet)(creosote type
material, strong odor)(MARINE
DEPOSIT?)

Boring Completed 11/10/08
Total Depth of Boring = 46.5 ft.

SM

ML

Collected soil sample 'B38b-31' at 31 ft
BGS

Gray, fine to medium SAND with silt
(dense, moist)(no odor, no sheen)

Gray, fine to medium SAND (dense, moist)
(no odor, no sheen)

Log of Boring B-38b

b2 1
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Drilling Method:

SAMPLE DATA GROUNDWATER
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B-38b

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Drilled By:

Ground Elevation (ft): 13 (MSL)



Boring Completed 10/09/08
Total Depth of Boring = 24.0 ft.

WOOD DEBRIS (FILL)

Brown and gray, fine to medium SAND
with silt and gravel (medium dense,
moist)(no odor, no sheen) (FILL)

Gray, fine sandy, SILT (medium stiff,
moist)(no odor, no sheen) (FILL)

Black, fine to medium SAND with gravel
and silt (medium dense, moist)(no odor,
no sheen) (FILL)

WOOD DEBRIS (FILL)

Log of Boring B-39

ATD

WD

ASPHALT

ML

e3

e3

e3

e3

e3

Brown to gray, fine to medium SAND with
gravel, silt, brick fragments, and wood
debris (medium dense, moist)(no odor, no
sheen) (FILL)

SM
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SP
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SP
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Drilled By:
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B-39

ESN Drilling
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Direct Push
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Black with white speckles, fine to medium
SAND with gravel and brick fragments
(medium dense, moist)(no odor, no sheen)
(FILL)
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C-46North Lot Development
Seattle, Washington
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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SOIL PROFILE
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glass fragment present at 13 ft

slight creosote type odor present at 20 ft
BGS, no sheen visible
Collected soil sample 'B39-21.0-22.3' from
21.0 to 22.3 ft BGS
Gray, SILT with wood debris and shell
fragments (medium stiff, moist)(no odor,
no sheen) (MARINE DEPOSIT??)
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16.1

68.6

WD

ASPHALT
Brown, gravelly, fine to medium SAND with
silt (medium dense to loose, moist)(no
odor, no sheen) (FILL)

Gray, SILT with fine sand (soft, moist)(no
odor, no sheen) (FILL)
Black with white speckles, fine to medium
SAND with gravel, ash, and brick
fragments (loose, moist)(no odor, no
sheen) (FILL)

ATD

Black with white speckles, coarse SAND
with small angular gravel and fine to
medium sand (very loose, wet)(no odor, no
sheen) (FILL)

Log of Boring B-40

collected soil sample 'B40-24.5-26.0' from
24.5 to 26.0 ft BGS
sheen and free product visible
collected soil sample 'B40-25.0' at 25 ft
BGS

e3

e3

e3

e3

SM

e3

SP

AC
SP
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SP

decreasing fine sand below 20 ft BGS
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WOOD DEBRIS with large angular gravel
(FILL)
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ESN Drilling

B-40

Drilling Method:
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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(1 of 2)

Figure
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North Lot Development
Seattle, Washington

Notes:

Drilled By:

Direct Push
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Boring Completed 10/08/08
Total Depth of Boring = 32.0 ft.

Gray, silty, fine to medium SAND with shell
fragments (soft, wet)(strong creosote odor,
no sheen)(MARINE DEPOSIT?)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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North Lot Development
Seattle, Washington C-47

(2 of 2)

B-40

Direct Push

Ground Elevation (ft):

Drilled By:
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ESN Drilling

Log of Boring B-40

Drilling Method:
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Concrete

Slip cap (attached with
screws)

2/12 sand pack outside
of pre-packed screen

2-inch diameter,
Schedule 40, PVC
screen (0.010-inch slot
size, pre-packed well
screen with 20/40
sand)

Bentonite chips

Flush-mounted
monument with locking
cap

North Lot Development
Seattle, Washington

0.0

2-inch diameter,
Schedule 40, PVC well
casing

e3

0.0

0.0

0.0

ML

ML

SW

SP
AC

e3

e3

e3

e3

e3

SM

Ground Elevation (ft): 8 in
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Direct Push & Hollow Stem Auger
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Figure
Log of Monitoring Well B-41 (MW-9d)

GROUNDWATER

Monitoring Well Detail
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Direct Push by ESN Drilling; Hollow Stem Auger by Cascade Drilling Inc.
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ESN Drilling & Cascade Drilling

Drilling Method:

Drilled By:
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ID

 (p
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C-48

collected soil sample 'B41-16.5' at 16.5 ft
BGS

B-41 (MW-9d)

becomes a light brown, SILT with creosote
type odor from 21 to 24 ft BGS

collected soil sample 'B41-20-21' from 20
to 21 ft BGS

collected groundwater sample 'B41-GW'
screened from 16 to 19 ft BGS

Black, silty, fine to medium SAND with
trace gravel (loose to medium dense,
wet)(significant sheen, creosote type odor)
(FILL)

contains silt from 13 to 15 ft BGS

Black with white speckles, fine to coarse
SAND with gravel (loose to very loose,
moist to wet)(no odor, no sheen) (FILL)

Gray with brown mottles, SILT with trace
fine sand (stiff, moist)(no odor, no sheen)
(FILL)

Brown, fine to medium SAND with silt and
gravel (medium dense, moist)(no odor, no
sheen) (FILL)

Asphalt

Monitoring Well Completed 11/14/08
Total Depth of Monitoring Well = 21.0 ft.

Boring Completed 10/09/08
Total Depth of Boring = 24.0 ft.

Black, tarry, SILT with fine to medium
SAND (soft, wet)(liquid creosote type
material) (MARINE DEPOSIT??)
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Concrete

Threaded end cap

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)

2/12 sand pack

Bentonite chips

Flush-mounted
monument with locking
cap

North Lot Development
Seattle, Washington

0.0

2-inch diameter,
Schedule 40, PVC well
casing

e3

e3

0.0

0.0

0.0
SW

SM

ML

SP
AC

e3

e3

e3

e3
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Ground Elevation (ft): 8 in
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Notes:
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Figure
Log of Monitoring Well B-41 (MW-9s)

Monitoring Well Detail

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Direct Push by ESN Drilling; Hollow Stem Auger by Cascade Drilling Inc.
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Drilled By:
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C-49

Black, silty, fine to medium SAND with
trace gravel (loose to medium dense,
wet)(significant sheen, creosote type odor)
(FILL)

100 (MSL)

becomes a light brown, SILT with creosote
type odor from 21 to 24 ft BGS

collected soil sample 'B41-20-21' from 20
to 21 ft BGS

Black, tarry, SILT with fine to medium
SAND (soft, wet)(liquid creosote type
material) (MARINE DEPOSIT??)

collected soil sample 'B41-16.5' at 16.5 ft
BGS

contains silt from 13 to 15 ft BGS

Black with white speckles, fine to coarse
SAND with gravel (loose to very loose,
moist to wet)(no odor, no sheen) (FILL)

Gray with brown mottles, SILT with trace
fine sand (stiff, moist)(no odor, no sheen)
(FILL)

Brown, fine to medium SAND with silt and
gravel (medium dense, moist)(no odor, no
sheen) (FILL)

Asphalt

Monitoring Well Completed 11/14/08
Total Depth of Monitoring Well = 15.0 ft.

Boring Completed 10/09/08
Total Depth of Boring = 24.0 ft.

collected groundwater sample 'B41-GW'
screened from 16 to 19 ft BGS
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0

0

sand content decreases from 10 to 11.5 ft
BGS

0
Gray, fine sandy, SILT (soft, moist)(no
odor, no sheen) (FILL)

Gray, silty, fine to medium SAND (medium
dense, moist)(no odor, no sheen) (FILL)

Gray, fine sandy, SILT (medium stiff,
moist)(no odor, no sheen) (FILL)

Brown, fine to medium SAND with gravel
and silt (medium dense, moist)(no odor,
no sheen) (FILL)

Log of Boring B-42

Boring Completed 10/09/08
Total Depth of Boring = 20.0 ft.
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e3 SM
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Asphalt
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Gray, silty, fine to medium SAND with
trace gravel (medium dense, moist)(no
odor, no sheen) (FILL)
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C-50North Lot Development
Seattle, Washington
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Figure

SAMPLE DATA

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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SOIL PROFILE

Notes:

Gray, SILT with shell fragments (medium
stiff, wet)(no odor, no sheen) (MARINE
DEPOSIT?)

Collected soil sample 'B42-17.5-18.5' from
17.5 to 18.5 ft BGS
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WOOD DEBRIS (sawdust) (FILL)

Black with white speckles, fine to medium
SAND with gravel (loose, wet)(no odor, no
sheen) (FILL)

Gray, silty, fine to medium SAND with
trace gravel (medium dense, moist)(no
odor, no sheen) (FILL)



SP

0.0

0.0

0.0

Light brown, fine sandy SILT (medium stiff,
moist)(no odor, no sheen) (FILL)

SP

Boring Completed 10/09/08
Total Depth of Boring = 28.0 ft.

ATD

Asphalt and asphalt debris with gravel

Log of Boring B-43

Light brown, silty, fine to medium SAND
(medium dense, moist)(no odor, no sheen)
(FILL)

e3

e3

e3

e3

e3

SM

Brown, fine to medium SAND with gravel
and silt (medium dense, moist)(no odor,
no sheen) (FILL)
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Drilling Method:

B-43
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Ground Elevation (ft):
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ESN Drilling

C-51North Lot Development
Seattle, Washington
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Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Black with white speckles, fine to medium
SAND with gravel (loose, wet)(no odor, no
sheen) (FILL)
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Light brown, silty, fine to medium SAND
(medium dense, moist)(no odor, no sheen)
(FILL)

Black with white speckles, fine to medium
SAND with gravel (very loose, wet)(no
odor, no sheen) (FILL)
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Gray, small rounded PEA GRAVEL with
coarse gravel (loose, wet)(no odor, no
sheen) (FILL)



Threaded end cap

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)

2/12 sand pack

2-inch diameter,
Schedule 40, PVC well
casing

Bentonite chips

Concrete

North Lot Development
Seattle, Washington

Flush-mounted
monument with locking
cap
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GROUNDWATER

Ground Elevation (ft):
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Direct Push & Hollow Stem Auger
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Monitoring Well Detail
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C-52

Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Direct Push by ESN Drilling; Hollow Stem Auger by Cascade Drilling Inc.
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ESN Drilling & Cascade Drilling

Drilling Method:

Drilled By:

Log of Monitoring Well B-44 (MW-5)

WOOD DEBRIS (sawdust and wood
chips) (FILL)

Boring Completed 10/10/08
Total Depth of Boring = 24.0 ft.

Gray, SILT with trace shell fragments
(medium stiff, wet)(no odor, no sheen)
(MARINE DEPOSIT?)

WOOD DEBRIS (sawdust and wood
chips) (FILL)

Gray, SILT with fine sand (no odor, no
sheen) (FILL)

B-44 (MW-5)

becomes gray at 2.9 ft

Dark gray with black mottles, silty, fine to
medium SAND with gravel (medium
dense, moist)(no odor, no sheen) (FILL)

Asphalt

Monitoring Well Completed 11/13/08
Total Depth of Monitoring Well = 15.0 ft.

collected soil sample 'B44-21.5-22.5' from
21.5 to 22.5 ft BGS

0

5

10

15

20

25



Asphalt

ML

WD

Brown, gravelly, fine to medium SAND with
silt (loose, moist)(FILL)

becomes gray, fine to medium SAND with
trace silt

becomes brown, gravelly, fine to medium
SAND

WOOD DEBRIS (wood chips)(FILL)

Gray, SILT, with trace fine sand (very soft,
wet)(FILL)

ATD

Gray, SILT with trace fine sand and shell
fragments (very loose, wet)

Log of Boring B-44b

b2
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SP

Collected soil sample 'B44b-25' at 25 ft
BGS

10
14

00
1.

02
  1

0/
2/

09
  \

\E
D

M
D

A
TA

\G
IN

T\
G

IN
T7

\P
R

O
JE

C
TS

\1
01

40
01

.0
20

.G
P

J 
 S

O
IL

 B
O

R
IN

G
 L

O
G

WOOD DEBRIS (wood chips)(FILL)

Cascade Drilling Inc.

B-44b
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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ML

SM

ML Gray, SILT with trace fine sand and shell
fragments (very loose, wet)

Gray, fine SAND with silt and trace shell
fragments (loose, wet)

Contains trace coarse sand

Becomes blue gray in color
Blue gray, SILT (or clay??)(stiff, moist)

Blue gray, silty, fine to medium SAND with
trace coarse sand (medium dense, wet)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

C-53
(2 of 3)

Figure

10
14

00
1.

02
  1

0/
2/

09
  \

\E
D

M
D

A
TA

\G
IN

T\
G

IN
T7

\P
R

O
JE

C
TS

\1
01

40
01

.0
20

.G
P

J 
 S

O
IL

 B
O

R
IN

G
 L

O
G

North Lot Development
Seattle, Washington

D
ep

th
 (f

t)

30

35

40

45

50

55

13 (MSL)
B

lo
w

s/
Fo

ot

W
at

er
 L

ev
el

U
S

C
S

 S
ym

bo
l Hollow-Stem Auger

Ground Elevation (ft):

Drilled By:



SP

SM

SP/
SM

Blue gray, SILT with fine sand and trace
coarse sand (stiff, wet)

Blue gray, silty, fine to medium SAND with
coarse sand and gravel (dense, wet)

Gray, fine to medium SAND with silt (very
dense, moist)

Gray, coarse sand with trace gravel (very
dense, moist)

Log of Boring B-44b

Boring Completed 11/12/08
Total Depth of Boring = 80.5 ft.
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Gray, silty, fine to medium SAND with
trace gravel (very dense, moist)
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10
14

00
1.

02
  1

0/
2/

09
  \

\E
D

M
D

A
TA

\G
IN

T\
G

IN
T7

\P
R

O
JE

C
TS

\1
01

40
01

.0
20

.G
P

J 
 S

O
IL

 B
O

R
IN

G
 L

O
G

G
ra

ph
ic

 S
ym

bo
l

Cascade Drilling Inc.

B-44b

Drilling Method:

P
ID

 (p
pm

)

SAMPLE DATA GROUNDWATER

S
am

pl
er

 T
yp

e

Notes:

Rock debris visible in sampler

D
ep

th
 (f

t)

Hollow-Stem Auger

S
am

pl
e 

N
um

be
r

&
 In

te
rv

al

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Blue gray, silty, GRAVEL with fine to
medium sand and shell fragments (no
odor, no sheen)(dense, moist) (Marine
Sediment?)

0.0

6.2

GM

WD

Asphalt
Dark gray and black to light brown, fine to
medium SAND with gravel, silt, and brick
fragments (medium dense, damp)(no odor,
no sheen)(FILL)

ATD

Gray, silty, fine to medium SAND (loose to
medium dense, wet)(no odor, no sheen)
(FILL)

Log of Boring B-45

collected soil sample 'B45-8.5' at 8.5 ft
BGS
collected soil sample 'B45-8.0-10.0' from
8.0 to 10.0 ft BGS

WOOD DEBRIS (FILL)

Boring Completed 10/10/08
Total Depth of Boring = 24.0 ft.
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C-54

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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e3

e3

0.0

Boring Completed 10/10/08
Total Depth of Boring = 24.0 ft.

Gray, fine to medium SAND with silt
(loose, wet)(no odor, no sheen) (FILL)

e3

e3

Gray, fine to medium SAND with gravel
and trace silt (loose to medium dense,
moist)(no odor, no sheen) (FILL)

Greenish gray, silty, fine to medium SAND
with gravel (medium dense, moist)(no
odor, no sheen) (FILL)

Asphalt

Log of Boring B-46
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becomes black with white speckles, fine to
medium SAND with gravel and brick
fragments (loose, wet)(no odor, no sheen)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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SOIL PROFILE

WOOD DEBRIS (sawdust) (FILL)

Gray, silty, fine to medium SAND with
wood debris (very loose, wet)(no odor, no
sheen) (FILL)

WOOD DEBRIS (sawdust) (FILL)

Gray, silty, fine to medium SAND with
wood debris (very loose, wet)(no odor, no
sheen) (FILL)

Brown and gray, fine to medium SAND
with silt (loose, wet)(no odor, no sheen)
(FILL)

WOOD DEBRIS (FILL)

Black with white speckles, fine to medium
SAND with gravel and wood debris (loose,
wet)(no odor, no sheen) (FILL)
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0.0

0.0

0.0

Gray, fine to medium SAND (very dense,
dry)(no odor, no sheen) (FILL)

Boring Completed 10/10/08
Total Depth of Boring = 24.0 ft.

SM

ATD

Asphalt

Log of Boring B-47

Black with white speckles, fine to medium
SAND with gravel and brick fragments
(medium dense, moist to wet)(no odor, no
sheen) (FILL)

WOOD DEBRIS (FILL)
Gray, SILT with wood debris (medium stiff,
wet)(no odor, no sheen) (FILL)

e3

e3

e3

e3

Light brown, fine to medium SAND with
trace silt (medium dense, moist)(no odor,
no sheen) (FILL)
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Ground Elevation (ft):
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Gray, silty, fine SAND with wood debris
(very loose, wet)(slight creosote type odor
and sheen) (FILL)

C-56North Lot Development
Seattle, Washington
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Figure

GROUNDWATER

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

S
am

pl
e 

N
um

be
r

&
 In

te
rv

al

D
ep

th
 (f

t)

SOIL PROFILE

Black, fine sandy, SILT (soft, wet)(slight
creosote type odor and sheen)
Collected soil sample 'B47-21.5-21.9' from
21.5 to 21.9 ft BGS
becomes gray, SILT with trace fine sand
and shell fragments (soft, wet)(no odor, no
sheen)(MARINE DEPOSIT?)
collected soil sample 'B47-21.8' at 21.8 ft
BGS
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Black, with white, fine to medium SAND,
with silt (medium dense, damp) (no odor,
no sheen) (fill)

Asphalt

Becomes brown, decrease gravel content

Gray, sandy, SILT (stiff, damp) (no odor,
no sheen) (fill)
Brown, WOOD DEBRIS with silt (medium
dense, damp) (no odor, no sheen) (fill)
Black, fine to medium SAND with white
powder (medium dense, damp) (no odor,
no sheen) (fill)
Refusal due to wood debris

Log of Boring B-50

Gray, fine to medium SAND with silt and
gravel (medium dense, damp) (no odor, no
sheen) (fill)

SM

e3

e3

AC
GP/
GM

Boring Completed 07/28/09
Total Depth of Boring = 5.0 ft.

WD

1.7

ML

S
am

pl
e 

N
um

be
r

&
 In

te
rv

al

G
ra

ph
ic

 S
ym

bo
l

Cascade Drilling Inc.

B-50

Drilling Method:

P
ID

 (p
pm

)

SAMPLE DATA GROUNDWATER

S
am

pl
er

 T
yp

e

Notes:

SOIL PROFILE

Drilled By:

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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S-1

2.1

219

1.6

.3

.2

Boring Completed 07/28/09
Total Depth of Boring = 25.0 ft.

Brown, WOOD DEBRIS with silt (medium
dense, damp) (no odor, no sheen) (fill)

Black, with white, fine to medium SAND
with trace silt (medium dense, damp) (no
odor, no sheen) (fill)

Greenish-gray, fine to medium SAND with
silt (medium dense, damp) (mild
petroleum odor, no sheen) (fill)

Becomes black

Brown, fine to medium SAND with silt and
gravel (medium dense, damp) (no odor, no
sheen) (fill)

Log of Boring B-50A

ATD

AsphaltAC
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WD

Gray, fine to medium SAND with silt
(medium dense) (no odor, no sheen) (fill)
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Brown, sandy SILT with trace gravel, and
shell fragments (soft, wet) (no odor, no
sheen) (fill)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Brown, WOOD DEBRIS with silt (loose,
wet) (no odor, no sheen) (fill)
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Greenish-gray, fine to medium SAND with
silt and trace gravel (dense, damp) (no
odor, no sheen) (fill)



S-1

S-2

36

14.9

2

Boring Completed 07/28/09
Total Depth of Boring = 20.0 ft.

Crushed concrete

ATD

Asphalt

Log of Boring B-51

Becomes brown, and decrease silt content
Crushed concrete
Black, fine to medium SAND with silt and
gravel (medium dense, damp) (slight
petroleum-like odor, no sheen) (fill)
Crushed concrete
Black, fine to medium SAND with silt and
gravel (medium dense, damp)
(petroleum-like odor, no sheen) (fill)
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Gray, fine to medium SAND with silt and
gravel (medium dense, damp) (no odor, no
sheen) (fill)
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Ground Elevation (ft):

Brown, sandy, SILT with wood debris
(medium dense, wet) (no odor, no sheen)
(fill)
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C-59North Lot Development
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Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Black, fine to medium SAND with silt
(medium dense, moist) (petroleum-like
odor, no sheen) (fill)

S-1

S-2

0
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0

0

Boring Completed 07/28/09
Total Depth of Boring = 25.0 ft.

ATD
Greenish gray, silty, fine to medium SAND
(medium dense, damp) (no odor, no
sheen) (fill)

Becomes brown
Brick fragments at 5 ft.

Black, fine to medium SAND with gravel
and silt (medium dense, damp) (no odor,
no sheen) (fill)

Becomes brown, decrease gravel content

Asphalt

Log of Boring B-52
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AC
Light brown, fine to medium SAND with silt
and gravel (medium dense, damp) (no
odor, no sheen) (fill)
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GeoprobeTM

Gray, silty, fine to medium SAND (medium
dense, wet) (no odor, no sheen) (fill)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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with gravel (medium dense, moist) (no
odor, no sheen) (native)
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Dark gray, fine to coarse SAND with white
shell fragments (medium dense, wet) (no
odor, no sheen) (native)



1.7

0

0
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Boring Completed 07/28/09
Total Depth of Boring = 21.0 ft.

S-1

Asphalt
Gray, fine to medium SAND with silt and
gravel (medium dense, damp) (no odor, no
sheen) (fill)

ATD

Brown, WOOD DEBRIS with silt (medium
dense, damp) (no odor, no sheen) (fill)

Log of Boring B-53

Gray, silty, fine to medium SAND with shell
fragments (medium dense, moist to wet)
(no odor, no sheen) (fill)

Increase coarse sand and shell fragments

Refusal due to rock
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Gray, SILT (stiff, moist) (no odor, no
sheen) (fill)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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S-2

3.3

3.9

8.4

23.4

4.1

Boring Completed 07/28/09
Total Depth of Boring = 25.0 ft.

Brown, silty, SAND (loose, wet) (no odor,
no sheen) (fill)

Asphalt

ATD

Black, fine to medium SAND with gravel,
silt, and brick fragments (medium dense,
damp) (no odor, no sheen) (fill)

Log of Boring B-54

Brick debris at 5 ft.

Crushed rock at 7 ft.
Brown, SILT (stiff, moist to wet) (no odor,
no sheen) (fill)

Increase sand content at 11 ft.

Wood debris at 15 ft.

e3

e3
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SP/
SM
SP/
SM

ML

SM

SP/
SM

Petroleum staining at 4 ft.
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t) Ground Elevation (ft):

Wood debris at 23 ft.

Drilled By:

Brown, fine to medium SAND with silt and
gravel (medium dense, damp) (no odor, no
sheen) (fill)
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SOIL PROFILE

C-62

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Greenish-gray, fine to medium SAND with
silt and trace gravel (dense, damp) (no
odor, no sheen) (fill)



Concrete slab

Boring Completed 08/06/09
Total Depth of Boring = 14.0 ft.

Granite cobbles

Brown, silty, fine to coarse SAND (medium
dense, damp) (no odor, no sheen) (fill)

Becomes black

Wood debris at 8 ft.

Gray, silty, fine to medium SAND (medium
dense, moist to wet) (no odor, no sheen)
(fill)

Refusal due to log

Log of Boring B-55
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Black, multicolored, fine to coarse SAND
with silt and gravel (loose, wet) (no odor,
no sheen) (fill)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Gray, silty, fine to medium SAND (medium
dense, wet) (no odor, no sheen) (fill)

Boring Completed 08/06/09
Total Depth of Boring = 15.0 ft.

0

Brown, fine to medium SAND with silt and
gravel (loose, damp) (no odor, no sheen)
(fill)

0

Increase silt with depth

ATD

Log of Boring B-56

Concrete

d3

c4

0

CON
C

SP/
SM

SM

S-1

c4

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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S-1

S-2

S-3

94.7

27.8

132

1.0

Gray, SILT (stiff, wet) (no odor, no sheen)
(native)

Boring Completed 07/27/09
Total Depth of Boring = 25.0 ft.

ATD

Log of Boring B-57

Black, silty, fine to medium SAND
(medium dense, damp) (no odor, no
sheen) (fill)
Wood layer at 1 ft., 0.25 ft. thick

Greenish-gray, fine to medium SAND with
silt and trace gravel (medium dense,
damp) (no odor, no sheen) (fill)

Increase gravel content and petroleum-like
odor

Brown, WOOD DEBRIS with silt (medium
dense, wet) (petroleum-like odor, no
sheen) (fill)

e3
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WD

ML

Asphalt

e3
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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S-2

3.6

9.0

63

85.3

Boring Completed 07/27/09
Total Depth of Boring = 19.0 ft.

Asphalt

ATD

Black to gray, fine to medium SAND with
silt and gravel (medium dense, damp) (no
odor, no sheen) (fill)

Log of Boring B-58

WOOD DEBRIS with silt (medium dense,
damp to moist) (no odor, no sheen) (fill)

Refusal due to wood

e3

e3

S-1

Gray, sandy, SILT (stiff, moist to wet) (no
odor, no sheen) (fill)
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Brown, silty, fine to medium GRAVEL with
sand (medium dense, damp) (no odor, no
sheen) (fill)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Black, fine to medium SAND with gravel
(medium dense, damp) (no odor, no
sheen) (fill)

Boring Completed 07/27/09
Total Depth of Boring = 10.0 ft.

Asphalt

Dark gray, sandy, SILT (dense, damp) (no
odor, no sheen) (fill)

0

Dark gray, fine to medium GRAVEL
(medium dense, damp) (no odor, no
sheen) (fill)
White, silty, fine to medium SAND with
trace gravel (medium dense, damp) (no
odor, no sheen)  (fill)
Crushed concrete

Refusal due to wood

Log of Boring B-59

Brown, sandy, fine to medium GRAVEL
(medium dense, damp) (no odor, no
sheen) (fill)
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B-59
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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S-1

S-2

0

0

0

Boring Completed 07/27/09
Total Depth of Boring = 24.0 ft.

Asphalt
Greenish-gray, silty, fine SAND with gravel
(no odor, no sheen) (medium dense,
damp) (fill)

Becomes dense

ATD

Brown, WOOD DEBRIS with silt and sand
(medium dense, damp) (no odor, no
sheen) (fill)

Log of Boring B-60
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Refusal due to wood
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B-60

Greenish-gray, sandy, SILT (stiff, wet) (no
odor, no sheen) (fill)
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SAMPLE DATA GROUNDWATER
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Notes:

SOIL PROFILE
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Cascade Drilling Inc.

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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WOOD DEBRIS with silt (medium dense,
damp) (no odor, no sheen) (fill)

Boring Completed 07/27/09
Total Depth of Boring = 25.0 ft.

ATD

0

0

Brown, sandy, fine to medium GRAVEL
(medium dense, damp) (no odor, no
sheen) (fill)

Log of Boring B-61

Black multicolored, fine to coarse SAND
with gravel and silt (medium dense, damp)
(no odor, no sheen) (fill)
Black, sandy, fine to medium GRAVEL
(medium dense, damp) (no odor, no
sheen) (fill)
Gray, SILT (medium dense, damp) (no
odor, no sheen) (fill)

Gray, white, brown, and red, fine to
medium GRAVEL with sand and silt
(medium dense, very wet) (no odor, no
sheen) (fill)
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WD

Black, fine to medium SAND with silt
(medium dense, damp) (no odor, no
sheen) (fill)
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C-69North Lot Development
Seattle, Washington
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SAMPLE DATA

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Gray, SILT with shell fragments (medium
dense, damp) (no odor, no sheen) (native)



S-1
0

0

0

0.5

Boring Completed 07/28/09
Total Depth of Boring = 25.0 ft.

Asphalt
Brown, fine to medium SAND with gravel
(medium dense, damp) (no odor, no
sheen) (fill)

Brown, silty, fine to medium SAND
(medium dense, damp) (no odor, no
sheen) (fill)

ATD
Brown, silty, fine SAND (medium dense,
wet) (no odor, no sheen) (fill)

Log of Boring B-62

Gray, SILT (stiff, moist) (no odor, no
sheen) (native)

e3

AC
SP

SM

SP
SM

ML Layer of wood debris with shell fragments
at 20 ft., 0.25 ft. thick

Drilled By:

Black, fine to coarse SAND with gravel,
white powder, and coal fragments
(medium dense, damp) (petroleum-like
odor, no sheen) (fill)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Increase sand, decrease silt and gravel

Asphalt
Dark gray, fine to medium SAND with
gravel and trace silt (medium dense,
damp) (no odor, no sheen) (fill)
Brick layer at 1.5 ft., 0.25 ft. thick

Brick debris

Gray, SILT (stiff, moist to wet) (no odor, no
sheen) (fill)
Refusal due to wood

ATD

Log of Boring B-63

Gray, fine to medium SAND with trace silt
and gravel (medium dense) (no odor, no
sheen) (fill)

ML

e3

Boring Completed 07/28/09
Total Depth of Boring = 9.0 ft.
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0 AC

Cascade Drilling Inc.
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Brick debris at 3 ft.

Asphalt
Gray, fine to coarse GRAVEL (medium
dense, damp) (no odor, no sheen) (fill)
Black, organic-rich, WOOD DEBRIS with
silt (medium dense, damp) (no odor, no
sheen) (fill)
Brick

Gray, fine to coarse SAND with silt and
trace gravel (medium dense, moist to wet)
(no odor, no sheen) (fill)

Refusal

ATD

Log of Boring B-63A

Gray, fine to coarse SAND with gravel and
trace silt (medium dense, damp) (no odor,
no sheen) (fill)

SP

AC

WD

Boring Completed 07/28/09
Total Depth of Boring = 10.0 ft.
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B-63A
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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0

.1

0

0

0

Boring Completed 07/27/09
Total Depth of Boring = 25.0 ft.

Asphalt
Gray, silty, fine SAND (medium dense,
damp) (no odor, no sheen) (fill)

Greenish-gray, fine to medium GRAVEL
with silt and sand (medium dense, damp to
wet) (no odor, no sheen) (fill)

Increased silt
ATD

Brown, SILT (stiff, damp) (no odor, no
sheen) (fill)

Log of Boring B-64

Dark grayish brown, SILT with shell
fragements (stiff, damp) (no odor, no
sheen) (native)

e3

S-1

AC
SM

GP/
GM

ML

ML

Brown, SILT with wood debris (medium
dense, stiff, damp) (fill)
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Sawdust material at 15 ft, 0.5 ft thick
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Boring Completed 07/27/09
Total Depth of Boring = 25.0 ft.

Asphalt
Brown, sandy, fine to medium GRAVEL
(medium dense, damp) (no odor, no
sheen) (fill)
White, silty, fine to coarse GRAVEL
(medium dense, damp) (no odor, no
sheen) (fill)
Black, gravelly, fine to coarse SAND
(medium dense, damp) (no odor, no
sheen) (fill)

ATD
Gray-greenish, sandy, fine to coarse
GRAVEL (medium dense, damp to wet)
(no odor, no sheen) (fill)

Log of Boring B-65
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Gray-greenish, sandy, fine to medium
GRAVEL with silt (medium dense, damp)
(no odor, no sheen) (fill)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Black, fine to medium SAND with silt,
gravel, white powder, coal fragments, and
wood debris (medium dense, moist to wet)
(no odor, no sheen) (fill)

S-1
0

0

0

0

0

ATD

Asphalt

Log of Boring B-66

Gray, SILT (very stiff, damp) (no odor, no
sheen) (fill)
Gray, fine to medium SAND with silt and
trace gravel (medium dense, damp) (no
odor, no sheen) (fill)

WOOD DEBRIS with silt (medium dense,
damp) (no odor, no sheen) (fill)

Boring Completed 07/28/09
Total Depth of Boring = 25.0 ft.

e3

Brown to gray, fine to medium SAND with
silt and gravel (medium dense, damp) (no
odor, no sheen) (fill)
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Ground Elevation (ft):
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Black, SILT (stiff, moist) (no odor, no
sheen)

C-75North Lot Development
Seattle, Washington
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GROUNDWATER

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Black, fine to medium SAND with silt,
gravel, white powder, coal fragments, and
wood debris (medium dense, moist to wet)
(no odor, no sheen) (fill)

Brownish gray, SILT with trace shell
fragments (stiff, moist) (no odor, no sheen)
(native)
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0

0
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0

0

Boring Completed 07/27/09
Total Depth of Boring = 25.0 ft.

Asphalt
Brown, fine to medium SAND with gravel
(medium dense, damp) (no odor, no
sheen) (fill)
Greenish-gray, silty, fine to medium SAND
(medium dense, damp) (no odor, no
sheen) (fill)

ATD

Greenish-gray, fine to coarse SAND with
silt and gravel (medium dense, wet) (no
odor, no sheen) (fill)

Log of Boring B-67

Gray, SILT with trace shell fragments (stiff,
wet) (no odor, no sheen) (native)

Increase sand

e3

S-1

AC
SP
SP/
SM

SP/
SM

WD

ML

Brown, WOOD DEBRIS with sand and
gravel (dense, wet) (no odor, no sheen)
(fill)

Drilled By:

Increase silt and gravel content
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Brown, sandy, fine to medium GRAVEL
(medium dense, damp)(no odor, no sheen)
(fill)

Boring Completed 07/28/09
Total Depth of Boring = 15.0 ft.

8.5

Asphalt1.1

Black, fine to medium SAND with silt and
brick fragments (medium dense, damp)
(no odor, no sheen) (fill)
Gray, fine to medium SAND with trace silt
(medium dense, damp) (no odor, no
sheen) (fill)
Gray, fine SAND with silt (medium dense,
damp) (no odor, no sheen) (fill)

Increase silt content with depth

Fine to medium SAND layer 0.5 ft. thick

ATD

Log of Boring B-68

AC

e3

13.7

GP
SP/
SM
SP
SP/
SM

S-1

S
am

pl
e 

N
um

be
r

&
 In

te
rv

al

Refusal due to wood

B-68
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Monitoring Well Completed 08/03/09
Total Depth of Monitoring Well = 15.4 ft.

Threaded end cap

Boring Completed 08/03/09
Total Depth of Boring = 15.4 ft.

North Lot Development
Seattle, Washington

3.8

2/12 Sand pack

2-inch diameter,
Schedule 40, PVC well
casing

Bentonite chips

Flush-mounted
monument with locking
cap
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2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)

Ground Elevation (ft):

SAMPLE DATA SOIL PROFILE

MW-10

Asphalt

C-78
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Log of Monitoring Well MW-10

Drilled By:

Monitoring Well Detail

Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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wet) (no odor, no sheen) (fill)

Increase shell fragments

Brown, silty, fine to medium SAND
(medium dense, damp) (petroleum odor,
no sheen) (fill)
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Brown, fine to medium SAND with silt and
trace brick fragments (loose, wet) (fill)
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Brown, fine to medium SAND with silt and
gravel (medium dense, damp) (slight
petroleum odor, no sheen) (fill)

Lens of black silt
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S-1

Boring Completed 08/03/09
Total Depth of Boring = 15.4 ft.

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)

Threaded end cap

North Lot Development
Seattle, Washington

2-inch diameter,
Schedule 40, PVC well
casing

0

Bentonite chips

Flush-mounted
monument with locking
cap
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Total Depth of Monitoring Well = 15.4 ft.
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MW-11

SAMPLE DATA

2-inch diameter,
Schedule 20, PVC well
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)

Log of Monitoring Well MW-11

4 in

Monitoring Well Detail

Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Drilling Method:

Wood debris layer at 10 ft., 0.5 ft. thick

Gray, multi-colored, coarse SAND with
gravel, silt, and organic debris (dense, wet)
(no odor, no sheen) (fill)
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Hollow-Stem Auger

Asphalt
Black, fine to medium SAND with gravel,
trace silt, and brick debris (loose, damp) (no
odor, no sheen) (fill)
Decrease gravel content
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Figure
Log of Monitoring Well MW-12

Monitoring Well Detail

Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Ground Elevation (ft):

C-81

Monitoring Well Detail

Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Drilled By:

GROUNDWATER

C-82

Monitoring Well Detail

Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

G
ra

ph
ic

 S
ym

bo
l

Cascade Drilling Inc.

S
am

pl
er

 T
yp

e

0

5

10

15

20

25

30

Hollow-Stem Auger

SAMPLE DATA

Gray, fine to medium SAND with silt and
gravel (medium dense, damp) (fill)
Based on soil cuttings

Dark gray, sandy, SILT with wood debris
(loose, wet) (no odor, no sheen) (fill)

100 (MSL)

D
ep

th
 (f

t)

U
S

C
S

 S
ym

bo
l

S
am

pl
e 

N
um

be
r

&
 In

te
rv

al

W
at

er
 L

ev
el



ML

ML

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)

2/12 Sand pack

Bentonite chips

2-inch diameter,
Schedule 40, PVC well
casing

2/12 Sand pack

Flush-mounted
monument with locking
cap

WD

North Lot Development
Seattle, Washington

0

2

WD

2

4

6

11

0

0

0

0

SM

ML

SM
AC

b1

b1

b1

b1

b1

4 in

10
14

00
1.

04
  1

0/
5/

09
  \

\E
D

M
D

A
TA

\G
IN

T\
G

IN
T7

\P
R

O
JE

C
TS

\1
01

40
01

.0
40

.G
P

J 
 W

E
LL

 L
O

G

Threaded end cap

SOIL PROFILE

MW-15D

Figure

SAMPLE DATA

Hollow-Stem Auger

S
am

pl
e 

N
um

be
r

&
 In

te
rv

al
GROUNDWATER

Drilled By:

Drilling Method:

P
ID

 (p
pm

)

Cascade Drilling Inc.

S
am

pl
er

 T
yp

e

G
ra

ph
ic

 S
ym

bo
l

B
lo

w
s/

Fo
ot

Notes:

D
ep

th
 (f

t)

Monitoring Well Detail

C-83Log of Monitoring Well MW-15D

Ground Elevation (ft):

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Log of Monitoring Well MW-16D C-84
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Figure
Log of Monitoring Well MW-17D
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Pnn Ip H. Duoos GpopHvsIcAL Coxsur,tANt

March 21, 2008

Ms. Kathryn F. Hartley
Landau Associates. Inc.
130 2no Ave. S.
Edmonds. WA 98020

Our Ref. :  816-08

REPORT: Geophysical Investigation
Qwest Field, North Lot Site
Seattle, Washington

Dear Ms. Hartley:

This letter report summarizes the results of the geophysical investigation that I performed during
the period February 28 - March 1. The primary purpose of the investigation was to determine if any
underground storage tanks (USTs) were still present at the site and to provide a general overview of
subsurface conditions with respect to features that may impact the proposed development, such as
areas with buried metal debris or large objects in the fill material associated with the former facilities
at the site. Linear features were also observed in the data and may indicate possible utilities or
foundations, but locating all of the possible pipes and utilities was beyond the purpose of this
investigation.

The northern portion of the North Parking Lot and the Northwest Corner Area were investigated
using electromagnetic (EM-61 High-Resolution Metal Detector) and ground penetrating radar
(GPR) methods. A brief description of the methods is attached.

INTERPRETATION RESULTS

The results of the geophysical interpretation are provided on Figures 1 and 2 (Northwest Corner
Area and North Lot Area, respectively). These figures show the locations of the coordinate
system, visible features at the site such as the curbs, chain link fence, catch basins, etc. along with
the interpretation results of both the EM-61 and GPR data. Please note that the two figures are at
different scales.

Interpretation results of the EM-61 data are shown as anomalous zones indicating buried metal
and l inear trends indicating a metal pipe, foundation with reinforcement or other l inear feature.
The EM-61 anomalous zones are ranked according to the magnitude of the data anomaly (High,
Moderate and Low). These categories typically indicate the amount of buried metal in a zone, but
the depth of burial is also a factor. Smaller amounts of metal at a shallow depth will cause a high
magnitude anomaly, and a large object at depth wil l  cause a low anomaly.

Interpretation of the GPR data indicated possible l inear features (pipes, foundations, etc.), zones
with scattered GPR targets and sloping layers with targets. The GPR linear features include metal
features that were observed in the EM-61 data, as well as possible non-metal features such as
non-metallic pipes or foundations (concrete, wood, brick, clay, etc.). Scattered GPR targets
indicate zones with possible coarser*grained fill material (gravel, cobbles, construction debris) and
may indicate filled-in excavations from the former facilities at the site. The GPR sloping layers with
targets is similar to the scattered targets zones, but a more definite layer indicatlng the boundaries
is observed.

Pnu,rp H. Duoos
pn/ra* (4251 a82-2634

13503 NE 78trr Pr,Acn, Rppnroro, WAsnrlvcroN, 98052
Euen: cBopvc,@Aol.coM



Areas where the GPR zones overlap with the EM-31 anomalous zones indicate areas with metal
debris or other metallic objects. GPR zones with no EM-31 anomalies are probably composed of
non-metal features such as gravel, cobbles, bricks, concrete, etc. Please note that areas outside
of the interpreted EM-61 anomalous zones may also have small amounts of scattered buried
metal.

Northwest Corner Area

The interpretation results for the Northwest Corner are provided on Figure 1 . A EM-61 Low
anomalous zone is observed near 60W, 90N. No signif icant GPR targets are observed in this low
anomalous zone, which may indicate the area has very small pieces of buried metal. Two EM
linear features are observed, and one zone with GPR sloping layers. All of these features are in
the vicinity of the former service station based on the historical map that you provided.

The presence of the reinforced concrete rings around the trees, the large utility covers and other
cuftural features affected the EM-61 data to a large degree. However, this area was investigated
using a closer l ine spacing for both the EM and GPR surveys to help minimize the effects of this
interference on the interpretation. The large EM-61 anomalies are limited to the visible cultural
features, and the detailed GPR data near these features did not indicate any large buried objects
typical of USTs.

Several underground utilities were previously marked at the site by others, and their locations are
shown based on the marks on the pavement. These features were also observed in the GPR
data, but were not plotted in detail.

North Lot Area

The interpretation results for the North Lot area are provided on Figure 2. The coordinates shown
are northings and westings (west = negative number). The small red "x"s are the locations of
every sth EM-61 data point and gives an indication of the fairly detailed coverage at the site.

The large rectangular High Anomaly that is oriented north-south and centered along about Line
450W is of interest. The depths to the buried metal that the EM-61 indicates are up to 13 feet
deep overall. Major individual anomalies within this zone are indicated by a red circle and
approximate depth to the metal feature ranging in depth from 3 to 7 feet deep. No large GPR
targets typical of large USTs were observed in this zone, but targets of moderate size were
observed scattered in the zone. Perhaps this large anomalous zone is a former building
excavation, former rail yard below ground level (to facilitate top loading of the cars), or some other
feature. Perhaps metal debris from the former feature was buried as the excavation was filled in.

Some limited surveying with the EM-61 was performed to the north of the survey area to determine
if this anomalous zone extended into the existing street. The anomaly seems to stop near the
south edge of the sidewalk near the north edge of the concrete slab of the driveway. However, the
presence of the slab and utilities makes interpretation difficult. I did not extend the survey to the
south of the anomalous zone.

The rectangular High Anomaly near 180W, 50N is caused by a shallow (1 foot deep) reinforced
concrete slab. No large features were observed below the slab, although some small targets and
soil layering is observed at depths up to about 4 feet, indicating that the GPR signal had
reasonable penetration through the slab.
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A small GPR target (probably metal) is located near coordinate 295W, 150N and may be a shallow
buried utility cover associated with the linear trends nearby.

The linear feature that runs northwest-southeast in the eastern portion of the site seems to have a
shallow sloping layer associated with it. l t  may indicate a non-metall ic drainage pipe lying in a
former swale, with the swale now filled in.

METHODOLOGY

The detailed EM survey was performed using a Geonics EM-61 High Resolution Metal Detector
with data digitally recorded and downloaded to a laptop computer. EM-61 data were recorded at
approximate 1-foot intervals along survey lines usually spaced 10 feet apart and oriented north-
south in the North Lot. Additional survey lines were run in some areas based on field review of the
data. A S-foot line spacing was used in the North Lot access road as traffic may have prevented
further detailed data acquisition if it was required. Numerous EM-61 lines were also oriented east-
west at 30 to 40 foot spacings to provide additional coverage. In the Northwest Corner, a detailed
S-foot spacing between lines oriented north-south was used for the EM-61 survey due to the
numerous cultural features in this area.

Contour maps of the EM-61 data are provided for both the Northwest Corner and the North Lot on
Figures 3 and 4, respectively. The contour maps show the response over the anomalous zones
as well as to nearby metal objects such as the catch basins and other cultural features.

The EM-61 depth of investigation depends on the size of the target, but a typical S5-gallon drum
can be detected at approximately g feet deep. Rough depth calculations can be made from the
EM data, and in the large high anomalous zone that runs north-south, some estimates of metal at
13 feet deep were made.

GPR data were obtained using a GSSI SIR 3000 Digital Radarwith a 400 MHz antenna. In the
North Lot, GPR data were recorded along lines typically spaced 20 feet apart and oriented north-
south. A 1O-foot spacing was used in many of the areas with EM anomalous zones. A five-foot
line spacing was used in the access road. Numerous GPR lines were also oriented east-west and
spaced 20 to 30 feet apart. Additional detail was obtained over many of the EM anomalous zones.
In the Northwest Corner a detailed GPR survey was performed along lines spaced 5 feet apart in
two directions (north-south and east-west).

Two example GPR profiles are provided on Figure 5. The profiles show distance along the top
and estimated depth along the side The depth is estimated based on the shape and depth of the
GPR signature for the water line in the Northwest Corner of the site. A roundtrip travel time of 6
ns/foot was calculated, and is in the range of typical values observed in the Seattle area.

Maximum depth of investigation of the GPR in the Northwest Corner Area was about 6 to 7 feet
deep. In the North Lot Area, some GPR targets at 8 to 9 feet were observed. Other areas may
have had shallower maximum depths, but large objects about 5 to 6 feet deep or shallower should
have been detected by the GPR below most of the site.

The surveys were referenced to numerous reference baselines that were marked using tape
measures and white spray paint.
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The use of the EM-61 and GpR provided a rapid and non-intrusive means of investigating the area

of interest for possible USTs rnd g"neral soil conditions. No large buried metal objects typical of

large USTs were observed in the data. However, because of the numerous variables involved in

ge6pnysical investigations, there is a possibility that some features may not have been detected.

6nty direct observalions using test pits or other means can ultimately characterize subsurface

conditions.

please contact me if you have any questions or comments regarding this information, or if you

require further assistince. I apprlciated the opportunity to work with you on this project and look

forward to providing you with geophysical services in the future.

Sincerely,

ryrtu
Phi l ip H. Duoos
Geophysical Consultant

*.l..i,uA
. ) , t  / ' r"ll:'," ''.1.'. '
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DESCRIPTION OF METHODS

ELECTROMAGNETICS (EM-61 )

The EM-61 is a high-resolution metal detector that can detect both ferrous and non-ferrous metallic objects. lt is
a rapid, wheel-mounted system requiring one operator, and digitally records data at a high density (usually at 1-
foot intervals or less along a survey line).

The EM-61 utilizes time-domain EM theory, and uses a pulsed primary magnetic field to induce EM currents in
metallic objects below the instrument. The decay of these currents over time is measured by two receiver coils,
and digitally recorded for further processing. The relative response of the anomalies on the two coils can often
be evaluated to provide a depth estimate of the buried metal. The EM-61 can detect a 55 gatlon drums at
depths of over 5 feet, and will also respond to small shallow objects only inches in diameter.

The EM-61 is not affected by changes in subsurface conductivity due to soil and moisture conditions. lt is also
less sensitive than other methods to surface metal such as buildings, fences, and vehicles as it is focused to
detect objects directly below (and above) the receiver coils. However, this also requires that spacing between
survey lines should be small to provide adequate coverage.

GROUND PENETRATING RADAR

Some of the uses of GPR include locating buried tanks and drums, delineating boundaries of landfills and
trenches, and defining voids and geologic stratigraphy. Although other techniques can also provide this
information, GPR is less affected by cultural interferences such as overhead powerlines, buildings, and fences.
GPR can also provide higher resolution of the target in many cases. A variety of antennas can be used
depending on subsurface conditions and the objective of the survey. Resolution of shallow objects requires
higher frequencies, while lower frequencies work better for deeper investigations.

Several factors can affect the effectiveness of the GPR method including reinforced concrete at the surface, the
presence of highly conductive materials (such as clays and water), the size, depth, and physical property of the
target and; in stratigraphic investigations, the conductivity contrast between stratigraphic units. The presence of
numerous buried objects may mask objects and/or stratigraphy below.



EXPLANATION

GEOPHYSICAL RESULTS

QUEST FIELD
NORTH LOT & NORTHWEST CORNER

VISIBLE FEATURES

cB O+ Catch Basin ktH d Manhole

uc tr Utility Cover S I Sign Post

INTERPRETED SUBSURFACE FEATURES

Utility located by others

Linear Trend observed with GPR

= Linear Trend observed with EM-61

EM High Anomalous Zone

EM Moderate Anomalous Zone

EM Low Anomalous Zone

l - q

: : Scattered GPR Targets
-- lrlt

i-- i7 s' i Sloping GPR Layers with Targets
i.- |o Ll
- . ' .

EM linear trends and anomalous zones indicate buried metal. Amount of
buried metal is relative to the rank of the zone (High indicates large amounts
of buried metal), but can also be affected by depth. Scattered GPR targets
indicate small to moderate sized buried objects. Sloping GPR layers typically
include scattered targets to the depth (in brown) noted in the sloping layer
zone. Depths noted on figures are estimated depths

Phifip H. Duoos, Geophysical Consultant March 21,2008
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Seattle, Washington

P. Duoos, March 21, 2008 Figure 1
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Interpretation Results Map

Qwest Field, North Lot
Seattle, Washington

P. Duoos, March 21, 2008 Figure 2
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APPENDIX E

Vapor Intrusion
 



TABLE E-1 
JOHNSON AND ETTINGER MODEL GROUNDWATER INPUT VALUES

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 1 of 1

Groundwater Model Type: Johnson and Ettinger (1991) Model for Subsurface Vapor Intrusion into Buildings: GW-ADV Versions 3.1; 02/04

Calculate Incremental Risks from Actual 

     Groundwater Concentration: Yes Yes Yes

Calculate Risk-Based Groundwater Concentration: Yes Yes Yes

Well ID: MW-2 MW-3 MW-8 a

Description: Far west side Central west portion NW corner

ASSUMPTIONS:

Highest measured benzene concentration in GW: 0.2 U 0.2 U 0.4 µg/L b

Chemical ID: Benzene Benzene Benzene

Average soil/groundwater temperature: 15.9 16.0 16.9 C c

Depth to water below ground surface (BGS): 7.2 5.4 8.4 ft c

Depth below grade to bottom of enclosed space floor: 15 15 15 cm d

Depth below grade to water table: 219 165 256 cm c

Soil stratum A Thickness: 19 165 122 cm e

Soil stratum B Thickness: 200 0 76 cm f

Soil stratum C Thickness: 0 0 58 cm g

Soil stratum A: Sand (S) Loamy Sand (LS) Loamy Sand (LS) --- h

Soil stratum B: Loamy Sand (LS) --- Sandy loam (SL) --- h

Soil stratum C: --- --- Sand (S) --- h

Soil stratum soil vapor permeability (based on stratum A): Model calculated Model calculated Model calculated cm2
i

Enclosed space building parameters/dimensions: Default Default Default --- j

Carcinogen/noncarcinogen parameters: Default Default Default --- j

Indoor air exchange rate: 1.5 1.5 1.5 k

Average vapor flow rate into buildings: Model calculated Model calculated Model calculated L/min l

Reasonable Maximum Exposure Assumptions: Commercial Commercial Commercial m

Atc: 70 70 70 yr n

Atnc: 30 30 30 yr o

ED: 30 30 30 yr p

EF: 250 250 250 days q

IR: 7 7 7 m3/day r

Target Risk: 1.0E-06 1.0E-06 1.0E-06 s

RESULTS:

Benzene Incremental indoor air risk (carcinogen): 1.9E-09 1.3E-09 4.3E-09 unitless t

Benzene target groundwater concentration (carcinogen): 107 150 93 µg/L u

Notes:

U = Analyte not detected at or above the reporting limit.

a   Monitoring well on west side of North Lot Development.

b   Groundwater sampling results from February through November 2008. For groundwater concentrations listed by the laboratory as non-detect (U),

     the benzene value was assumed to be 100% of the laboratory reporting limit. 

c   Based on field notes, field sampling forms, and soil boring logs.

d   JE model default value.

e    Sum of all A layers within the representive boring.

f     Sum of all B layers within representive boring.

g    Sum of all C layers within representive boring.

h     Based on JE Guidance Manual Table 3, and soil boring logs.

i     Soil stratum A used by model to calculate soil vapor permeability.

j     Based on JE guidance for residential buildings or modified for commercial inputs.

k     Based on a study of 38 commercial buildings in the Pacific Northwest in book titled: Sick Building Syndrome: Sources, Health Effects, Mitigation

      (Pollution Technology Review ), Baechler and Hadley 1992, p. 58.

l       Calculated by JE model based on available site-specific inputs.

m    Exposure assumptions based on commercial buiding use on building floor directly above ground level.

n     ATc = Averaging time for carcinogens.

o    ATnc = Averaging time for noncarcinogens.

p     ED = Exposure duration.

q     EF = Exposure frequency.

r     IR = Inhalation rate.

s     Risk = 1.0E-06 for MTCA Method B unrestricted use (including residential and commercial uses).

t     JE model calculated benzene incremental risk from vapor intrusion to indoor air (carcinogen).

u     JE model calculated risk-based groundwater concentration protective of indoor air (carcinogen).

 10/16/09  \\Edmdata\projects\1014\001\040\FileRm\R\Revised_ERD_RI\Appendices\Appendix E\Vapor Intrusion_tbs.xls DRAFT



TABLE E-2 
JOHNSON AND ETTINGER MODEL SOIL INPUT VALUES

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 1 of 1

Soil Model Type:  Johnson and Ettinger (1991) Model for Subsurface Vapor Intrusion into Buildings: SL-ADV Versions 3.1; 02/04

Calculate Incremental Risks from Actual 

     Soil Concentration Borings: Yes Yes

Calculate Risk-Based Soil Concentration: Yes Yes

Boring or Well ID: Average of 11 borings Excludes B-23 and B-26 a

Description: West Side of Center Drive Lane West Side of Center Drive Lane

ASSUMPTIONS:

Highest measured benzene concentration in soil: 28,835 (b1) 1,252 (b2) µg/kg b

Chemical ID: Benzene Benzene

Average soil/groundwater temperature: 16.4 16.4 C c

Depth below grade to bottom of enclosed space floor: 15 15 cm d

Depth to water below ground surface (BGS): 6 6 ft c,e

Depth to water below ground surface (BGS): 183 183 cm c,e

Depth BG to top of contamination: 5 5 ft c,e

Depth BG to top of contamination: 153 153 cm c,e

Depth BG to bottom of contamination: 6.0 6.0 ft c,e

Depth BG to bottom of contamination: 183 183 cm c,e

Soil stratum A Thickness: 46 46 cm f

Soil stratum B Thickness: 107 107 cm g

Soil stratum C Thickness: 0 0 cm h

Soil stratum A: Sandy loam (SL) Sandy loam (SL) --- e,i

Soil stratum B: Loamy Sand (LS) Loamy Sand (LS) --- e,i

Soil stratum C: --- --- --- e,i

Soil stratum soil vapor permeability (based on stratum A): Model calculated Model calculated cm2
j

Enclosed space building parameters/dimensions: Default Default --- k

Carcinogen/noncarcinogen parameters: Default Default --- k

Indoor air exchange rate: 1.5 1.5 1/h l

Average vapor flow rate into buildings: Model calculated Model calculated L/min m

Reasonable Maximum Exposure Assumptions: Commercial Commercial n

Atc: 70 70 yr o

Atnc: 30 30 yr p

ED: 30 30 yr q

EF: 250 250 days r

IR: 7 7 m3/day s

Target Risk: 1.0E-06 1.0E-06 unitless t

RESULTS:

Benzene Incremental indoor air risk (carcinogen): 1.2E-05 5.1E-07 unitless u

Benzene target soil concentration (carcinogen): 2,450 2,450 µg/kg v

Notes:

U = Analyte not detected at or above the reporting limit.

= Indicates an elevated JE model estimated risk or indicates a measured concentration

   above JE model estimated risk-based concentration.

a   Soil samples were collected and analyzed for benzene from February through October 2008 for borings: B-16, -17, -18, -19, -20, -23(MW-8), -24, 26, -27, -28, -45. 

b   Value is the 95% upper confidence limit (UCL mean) on the mean of 11 soil borings on property of concern that were analyzed for benzene.  "b1" refers to the UCL mean based

      on all 11 soil borings that were analyzed for benzene, "b2" refers to the UCL mean in which the borings with the two highest detected benzene concentrations (the 

       northwesternmost part of the property) were excluded from the UCL mean calculation.  The 95% UCL was calculated with ProUCL version 4.00.02 statistical software 

      developed by the Technical Support Center (TSC) of the U.S. Environmental Protection Agency (EPA).

c   Based on field notes, field sampling forms, and soil boring logs.

d   JE model default value.

e    Based on a survey of 26 borings on the west side of the north lot, B-16 was chosen as the boring with most representative soil conditions and was used in the JE model.

f     Sum of all A layers within the representive boring.

g    Sum of all B layers within representive boring.

h    Sum of all C layers within representive boring.

i     Based on JE Guidance Manual Table 3, and soil boring logs.

j     Soil stratum A used by model to calculate soil vapor permeability.

k    Based on JE guidance for residential buildings or modified for commercial inputs.

l     Based on a study of 38 commercial buildings in the Pacific Northwest in book titled: Sick Building Syndrome: Sources, Health Effects, Mitigation

      (Pollution Technology Review ), Baechler and Hadley 1992, p. 58.

m   Calculated by JE model based on available site-specific inputs.

n    Exposure assumptions based on commemrcial buiding use on building floor directly above ground level.

o    ATc = Averaging time for carcinogens.

p    ATnc = Averaging time for noncarcinogens.

q    ED = Exposure duration.

r     EF = Exposure frequency.

s     IR = Inhalation rate.

t     Risk = 1.0E-06 for MTCA Method B unrestricted use (including residential and commercial uses).

u    JE model calculated benzene incremental risk from vapor intrusion to indoor air (carcinogen).

v     JE model calculated risk-based soil concentration protective of indoor air (carcinogen).

 10/16/09  \\Edmdata\projects\1014\001\040\FileRm\R\Revised_ERD_RI\Appendices\Appendix E\Vapor Intrusion_tbs.xls DRAFT



 
 
 
 
 
 
 
 

APPENDIX F

Laboratory Analytical Results
(on CD-ROM)

 















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































J/ F- Ana I yti cal Reso u rces, I n co r po rated

aU 
Analytical Chemists and Consultants

August 31,2009

Tim Syverson
Landau Associates, Inc.
130 Second Ave
Edmonds, WA 98020

RE: Project: Qwest North Lot
ARI Job: PI16 & PI54

Dear Tim:

Please find enclosed a copy of the Chain-of-Custody (COC) record, sample receipt
documentation, and analytical results for the project referenced above. Analytical
Resources, Inc. (ARI) accepted twelve soil samples July 27,2009. The samples were
received with a cooler temperature of 3.8'C. For further details regarding sample receipt,
please refer to the enclosed Cooler Receipt Form.

The samples were analyzed for SVOCs, PAI{s, NWTPH-HCID, NWTPH-Dx, and Total
Metals, as requested. Please note that Dioxin/Furan analyses were subcontracted to SGS
Laboratories in Wilmington, NC.

The SVOC matrix spike percent recovery of Benzo(g,h,i)perylene, and the matrix spike
and matrix spike duplicate percent recoveries of Nitrobenzene, Benzoic Acid,
Hexachlorocyclopentadiene, and 4,6-Dinitro-2-Methylphenol were outside the current ARI
advisory control limits for sample B5S-(1-2). No corrective action is required for matrix
QC.

The SVOC LCS and LCSD percent recoveries of Nitrobenzene were outside the current
ARI control limits high for LCS-072909. All associated samples were undetected for this
compound. No corrective action was required.

Several PAH matrix spike and matrix spike duplicate percent recoveries were outside the
current ARI advisory control limits for sample B58-(15-16). No corrective action is
required for matrix QC.

Several PAH LCS and LCSD percent recoveries for LCS-073009 were outside the current
ARI control limits. The outliers were allowed as marginal exceedances. No corrective
action was required.

The duplicate RPD of lead was outside the control limit for sample Bl57-(l-2). Lead was
flagged with a "x" qualifier on the Form VI. All other quality control parameters for lead
were with conhol limits. No further corrective action was required.

Page 1 
"f -74

4611 South 134th Place, Suite 100 o TukwilaWAg8l68 o 2O6-695-6200.206-695-6201 fax



a>
Jl F- Analyti cal Reso u rces, l n co rpo rated

aU 
Analytical Chemists and Consultants

There were no other analyical complications were noted.

Quality control analysis results are included for your review. An electronic copy of this
report and all associated raw data will be kept on file at ARI. If you have any questions or
require additional information, please contact me at your convenience.

Sincerely,
AN+LYIICAL R€LOURC ES, INC

',1 ,/^''+r/\,// ,Lt/-\ '-,J4/
,/

Kelly Bottem
Client Services Manager
(206) 6es-62r1
kell),b@arilabs.com
www.arilabs_.com

Enclosures

eFile: PI16 andPl54

KB/co

4611 South 134th Place. Suite 100 . Tukwila WA 98168 o 2O6-695-6 .&ffi,-6S5ffiffiffiffi#
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ft F_ Analytical Resources, Incorporated
-ajt Analytical Chemists and Consultants Gooler Receipt Form

ARrclienr: euld rt t' Project

CoCNo(s):-CD
Assigned ARlJob N", T>f [l.n

Delivered by: Fed-Ex UpS Courier 1fi'atbelivered Other

Tracking No:

Temp Gun lD#:

NA

Preliminary Examination Phase:

Were intact, properly signed and dated custody seals attached to the outside of to cooler?

Were custody papers included with the cooler?

Were custody papers properly filled out (ink, signed, etc.) ............

Temperature of Cooler(s) ('C) (recommended 2.0-6.0 "C for chemistry)........ 3-?2
lf cooler temperature is out of compliance fill out form 00070F

(-N9-_/

NO

NO

YESI
Cooler Accepted by: w tt

o.t", ?f?Tl(fJ t^"' ISr.l>
Complete custody forms and aftech all shlpping documents

Log-ln Phase:

Was a temoerature blank included in the cooler?

whatkindofpacking materialwas used?... 6tt'"-D @@c"r """*, @ Foam Block\---l v
Was sufficient ice used (if appropriate)? ................

Were all bottles sealed in individual plastic bags?

Did all boftles arrive in good condition (unbroken)?

Were all bottle labels complete and legible?

Didthenumberofcontainers|istedonCOCmatchwiththenumberofcontainersreceived?

Did all bottle labels and tags agree with custody papers?

Were all bottles used correct for the requested analyses?

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)...

Were all VOC vials free of air bubbles?

Was sufficient amount of sample sent in each bottle? . . . .. . .. .

Paper

NA

YES

Other:_

€
@
v6q
/Ed><'
rYE9>--\(qs
@
YES

YES

@
@
@

AV Date: 1l,g+lo It^3b

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

Samples Logged by:

'* Notity ProJect Manager of dlscrepancles or concerns'*

Pesbur,rules'
;f .J Inr'ri

"rt.l oc6
Small ) "sm'
Peabubbles ) *pb"

Large ) "lg"
Headspace ) *hs"

0016F
3112lOS

Revision 012

FFHe# :###ffiq
Cooler Receipt Form



ORGANICS ANAI,YSIS DATA SHEET

Semivolatiles by SW8270D GC/MS
Page L of 2

Lab Sample ID: PI15A
LIMS TD: 09-I7546
Matrix: Soil
llit- : Pa larqa Arrj- ' t?*--.'*-notrzecl.. ,,;f/
Danarf od . aA / n4 / oq i/./
RePUrusu. wel v=I v2 

,. r'

Date Extracted z 07 /29 / 09
Date Anafyzedt 07/30/ 09 15:55
InstrumenL/Analyst : NT4 / JZ
GPC Cleanup: No

CAS Number Analytse

ANALYTICAL TJIF)
RESOURCES\Z
INCORPORATED

SarnPIe ID: B57 - (L-2)
SA}TPI,E

QC Report No: PI16-Landau Associates, Inc.
Project: QWEST NORTH LOT

L01-4040 .043
Date Sampled: o7 /27 / 09

Date Received: 07 /27 / 09

Sample Amount:
Final Extract Volume:

Dilution Factor:
Percent Molsture:

RI,

,.v2 J sLr

0.5 mL
1.00
22 .02

Resu1t

L]B - 95 -2
Lrr-44-4
95-57 -8
54r-73-r
L06 - 46 -7
100-51-6
95-50-1
95 -48 -7
108-60-1
L06-44-5
52L - 64 -7
57 -72-t
9B-95-3
7B-59-1,
BB-75-5
l-05-61 -9
65-85-0
111-91-1
1-20 - 83 -2
120 -82 -L
9L-20-3
r06-47 -B
87-68-3
59 -50 -7
9r-57 -6
'77 -47 -4
BB- 05 -2
95-95-4
9L-58 -7
88-74-4
.LJI_f-L-5
zu6->o-6
99 -09 -2
83-32-9
51-28-5
roo - 02 -7
L32-64-9
606 -20 -2
rz L- r+'z
84 -65 -2
7 005 -72 -3
86-73-7
100-01-6
534-52-r

Phenol
p.i c- / ) -..h1 nroaj- hrzl ) trf her

\z vrrfv!v

"--hlnrnnlrann]1, 3 -Dichlorobenzene
1, 4 -Dichlorobenzene
Benzyl Al-cohol-
1, 2 -Dichlorobenzene
2 -Methylphenof
2, 2' -Oxybis ( 1 - Chloropropane )

4 -Methylphenol
N-Ni t roso - Di - N- ProPYlamine
Hexachl-oroethane
Nitrobenzene
Isophorone
2 -Nitrophenol
2 , 4 -Dimethylphenol
Benzoic Acid
bis (2 -Chloroethoxy) Methane
2 , 4-Dichlorophenol
1 . 

^ 
4-: ^Ll^r^1-r t z | +- rr r-urrruruDenzene

Naphthalene
4-Chloroaniline
Hexachl-orobuLadiene
L- ,"hl nrn- ? -mal- hrr-l nhannlJ rrre e^rrl rl/rrurJvr

2 -Methylnaphthalene
Hexachlorocyc f oPentadi ene
2, 4, 6-Trichlorophenol
2 ,4 ,5 -Trichlorophenol
2 -Chl-oronaphthalene
2 -Nitroanil-ine
Dimethylphthalate
Ananrnhf hrz'l ana

3 -Nitroani-line
Acenaphthene
2 ,4-DiniLrophenof
4 -Nitrophenof.
Dibenzofuran
2 , 5 -DinitroLofuene
2 , 4 -Dinitrotoluene
D j-ethylphthalate
4 - Chlorophenyl - PhenYl ether
FLuorene
4-Nitroaniline
4, 5 -Dinitro-2 -MethYlPhenol

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U

U
U
U
U
U
U
U
U
U
U
U

U
U
u
U

63
53
63
53
63

320
63
63
53
63

320
63
63
63
63
63

630
63

JZV

53
63

320
53

320
63

320
320
320

53
320

63
63

320
63

530
320

53
320
320

63
63
63

320
530

<63
<63
<53
<63
< 53

< 320
< 53
<53
< 53
< 63

< 320
<63
< 63
< 63
< 53
<53

< 530
<63

< 3ZU
<53

1, 3oo
< 320
<63

< 320
2, 800
< 320
< 320
< 320
<53

< 320
< 63
<63

< 320
<63

< 630
< 320

580
< 5ZV
< 320
<63
<53

150
< 3 ZV

< 630
U
U

FORM I MH=KF4g,g = SFAFEFE:dF%+



ORGANICS ANAI,YSIS DATA SHEET
Semivolatiles by SW8270D GCIMS
Pacle 2 0T z

Lab Sample ID: PI15A
LIMS ID:09-!7546
Matrix: Soil
Date Analyzed': 07 /30/ 09 15:55

CAS Nrrmber Analyte

86-30-6
101-55-3
rr8-74-r
87-86-5
85-01-8
86-74-8
120 -12-7
84-7 4-2
206 -44-0
129-00-0
B5-68-7
9L- 94 -7
56-5s-3
II'7 -8I-7
2L8-Ol-9
rr7 -84-0
205-99 -2
207 -08-9
50-32-8
193-39-5
53-70-3
r> L- z+- z
90-12-0

d5 -Ni-trobenzene
.l 1 4 -n-"Farnhanvls4r y

Cl5 - ynenoJ-
2,4,6 -Tribromophenol

AXsbfiSr!@
INCORPORATED

Sample ID: 857-(L-2)
SAI{PI.E

Report No: Pf16-Landau Assoclates, Inc.
Project: QWEST NORTH LOT

1014040.043

RL Resu1t

QC

N- Ni t rosodiphenylamine
4 - Bromophenyl - phenylether
Hexachforobenzene
Pentachl-orophenol
Phenanthrene
Carbazole
Anthracene
Di -n-Butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3, 3' -Dichforobenzidine
Belrzo (a) anthracene
bis ( 2 -Ethylhexyl ) phthalate
Chrysene
Di-n-OctyI phthalate
Benzo (b) fluoranthene
Benzo (k) fluoranEhene
Benzo (a) pyrene
Indeno (I,2 ,3 -cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i) perylene
1 -Methylnaphthalene

Reported in pg/kg (ppb)

Semivolatile Surrogate RecoverY

340
53
63

320
53
53
53
53
63
53
63

320
63
63
63
63
53
53
53
63
53
63
53

< 340
<53
<53

< 320
1,900

140
130

72
230
300

<63
< 320

260
<63

420
<63

130
130
t20

<53
<63
<53

2 ,900

Y
U
U
U

U
U

U
U
U

52 .82
72 .82
41- .62
71-.52

2 - Fluorobiphenyl 66 . 4e"

d4-1, 2-Dichl-orobenzene 58.42
2-Fluorophenol 40.32
d4-2-Chlorophenol 48.52

FORM I Fegc? :#ffiffi#E



ORGANICS AIVALYSIS DATA SHEET

Semivolatiles by sw8270D GClMs
Pase t of 2

Lab Sampfe TD: PI15D
LIMS ID: 09-.t.7549
Matrix: Soil-
Data Refease Authorized .4
Reported : oB / 04 / og ,.7 t

Date Extracted : 0l /29 / 09
Dare Anaf yzedz o'7 / 30 / 09 2o .76
Instrument/Analyst : N'14 / Jz
GPC Cleanup: No

CAS Nurnber Analyte

ANALYTICALIa
RESOURCES\Z
INCORPORATED

Sample ID: 858- (1-2)
SAMPI,E

.)a pcn^rf I\1-. pT16-Landau ASsociates, InC.
Ye r\el,v!

Project: QWEST NORTH LOT
1014040.043

Dat.e Sampled: O7 / 27 / 09
Date Received: 07/27 /09

Sample Amount': 8.44 g-dry-wt
Final Extract Vo]ume: 0.5 mL

Dil-ution Factor: 1.00
Percent. Moisture : 7.tZ

RL Result

LU6-43-Z

t1,r- 44 - 4
>3-3t-O
54].-73 -L
r05 -46 -'7
100-51-5
95-50-1
95 -48-7
108-60-1
106-44-5
52L- 64-7
6t-/z-r
9B-9s-3
7 I -59-t
8B-7s-5
L05-67 -9
5s-85-0
111- 91- 1
LZU-63-Z
r20 -82 -L
9r-20 -3
i'06-47 -8
87 -68-3
59 -50 -'7
9r-51 -5
77 -47 -4
88-06-2
95-95-4
91-58-7
88-'74-4
131- 11- 3

208 - 95 -8
99-09-2
83-32-9
51-28-5
r00 - 02 -7
r32-64-9
ovo-zu-z
r21-14-2
84-66-2
7 005 -72 -3
86-73-7
100-01-5
534-52-r

Phenof
Bis- (2-Chloroethyl) Ether
a -a}:,1 ^rnnhonn la errf vr vy

1, 3 -Dichforobenzene
1 , 4 -Dichlorobenzene
Benzyl Afcohol
1, 2 -Dichlorobenzene
2 -MeLhylphenol-
2, 2' -Oxybis ( 1 -Chloropropane )

4 -Methylphenol
N-Ni t roso - Di -N - ProPyl amine
Hexachl-oroethane
Nitrobenzene
T ennhnrnna
t-\Ti Irnnhann]
2 , 4 -Dimethylphenol
Benzoic Acid
bis (2 -Chloroethoxy) Methane
2 , 4 -Dichlorophenol
a . A 4-: ^Ll^'^1-r, z, 4- Lr rurrruruuenzene
I\T^nht- h^'l enA
4 - Chloroani l- ine
Hexachl-orobutadiene
4 - Chloro- 3 -methYlPhenol
2 -Methylnaphthalene
Hexachlorocyc lopentadi ene
2 ,4 ,6 -TrichforoPhenol
) L tr, -Tri chl nrnnhenOlrtfvrrfv!vF

2 -Chloronaphthalene
2 -Nitroaniline
Dimethylphthal-ate
Acenaphthylene
3 -Nitroaniline
Acenaphthene
2 , 4-Dinilrophenol-
4 -Nitrophenol
Dibenzofuran
2 , 6 -Dinitrotol-uene
2 ,4-Dinitrotoluene
Diethylphthalate
4 - Chlorophenyl -PhenYlether
Fl-uorene
4 -NiLroanil-ine
4 , 6 -Dini tro - 2 -MethYlPhenol

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

59
59
59
59
59

300
59
59
59
59

300
59
59
59
59
59

590
59

300
59
59

300
59

300
59

300
300
300

59
300

59
59

300
59

590
300

59
300
300

59
59
59

300
590

< 59

< 59
< 59
< 59

< 300
<59
< 59
< 59
< 59

< 300
< 59
< 59
< 59
< 59
< 59

< 590
< 59

< JUU
< 59
< 59

< 300
<59

< 300
< 59

< 300
< JUU
< 300
<59

< 300

< 300
< 59

< 590
< 300
<59

< 300
< 300

<59
< 59

< 300
< 590

FORM I



ORGANICS ANAI.YSIS DATA SHEET

Semivolatiles by sw8270D GclMS
Page 2 of 2

Lab Sample ID: PI16D
LIMS ID: 09-]-7549
Matrix: Soil-
Date Anaf vzed: 0'7 /30/09 20:L6

CAS Number Ana1ytse

ANALYTICA L TI'A
RESOURCES\Z
INCORPORATED

Sample ID: 858- (1-2)
SA}TPI,E

QC Report No: PI15-Landau Associates, Inc.
Project: QWEST NORTH LOT

L0]-4040.043

RL RCSUIT

86-30-6
LU-L-ff-J

rL8 -7 4-r
8'7 -86-5
85-01-8
86-74-8
l an 1a -LZV- LZ- |

84-7 4 -2
206 -44 -O
129-00-0
B5-68-7
9r-94-r
55-s5-3
]-L7 -8L-7
z L6 - V L- >

1_L7 -84-0
zu3->J-z
207 -OB-9
50-32-B
193-39-5
53- /V-5
r>L-z+-z
90-r2-0

N- Ni trosodiphenylamlne
4 - Bromophenyl -PhenYl ether
Hexachl-orobenzene
Pentachlorophenol
Phenanthrene
Carbazole
Anthracene
ni -n -Rrri- rz'l nhf hel.ateuL Lt Dvvl

Fluoranthene
Pyrene
ButylbenzylphthalaLe
3, 3' -Dichl-orobenzidine
Benzo (a) anthracene
bis ( 2 - EthylhexYl ) Phthalate
Chrysene
Di-n-Octy1 phthalate
Benzo (b) ffuoranthene
Benzo (k) ffuoranthene
aanznlr\nrrrana

\q/Ffrv++v

Indeno (1,2 ,3 -cd) PYrene
Di hcnz (a . h ) anfhracene
Benzo (9, h, i) perylene
1 -Methylnaphthalene

Reported in pg/kg (PPb)

Semivolatile Surrogate Recovery

59
59
59

300
59
59
59
59
59
59
59

300
59
59
59
59
59
59
59
59
59
59
59

< 59
< 59
< 59

< 300
120

< 59
< 59
< 59

L10
110

<59
< 300
<59
<59
< 59

< 59
< 59
< 59
< 59
<59
< 59
< 59

U
U
U
U

U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U

d5 -Nitrobenzene
d14 -p-Terphenyl
d5 - Pnenof
2,4,6 -TribromoPhenol

6L .5Z
78.42
50.32
77.92

2 - Fl-uorobiphenyl 59 .22
d4-1- ,2 -Dichl-orobenzene 59 .62
2-Fluorophenol 54.42
d|-2-ChLorophenol 6L.3Z

FORM I



ORGANICS ANALYSIS DATA SHEET

Semivolatiles by SW8270D GCIMS
Page I of 2

Lab Sample ID: PI16F
LIMS ID:09-L'755t
Matrj-x: Soil if
T-\:r- a Pa Ia:qa Arrl- hnri zari: ,tfl
Renort erl . 08 / 04 / 09 / "

DaLe ExLracted:. 07 /29/09
Date Anafyzed. 07/30/09 L5:32
Instrument/AnalYst : NT4 / Jz
GPC Cleanup: No

CAS Numlcer 1 AnalyUe

ANALYTICALI'A
RESOURCES\Z
INCORPORATED

Sample ID: 850- (1-2)
SAIIIPLE

QC Report No: PI16-Landau Associates, Inc.
Project: QWEST NORTH LOT

101-4040.043
Date Sampled: 07/27/09

Date Received: 07 /27/09

Sample Amount: 7.
Fina] Extract Vol-ume: 0.

Dil-ution Fact.or: 1 .

Percent Moisture: 13

94 g-dry-wt
5mL
00
.32

Result

LO8 - 95 -2
rr]--44-4
95-57 -8
54r-'73-1,
LO6 - 45 -1
100-51-6
95-50-1
95-48-7
108-60-1
L06-44-5
6ZL-O+- I

6'7 -72-1,
9B-95-3
78-59-r
88-75-5
r05-67-9
55-85-0
_Lr_L-vJ--l
LZV-65-Z

120-82-r
9L-20 -3
L06-4'1-B
87 -58-3
59 -50 -7
:,r-f / -o
77 -47 -4
88-06-2
95-95-4
91-58-7
88 -7 4-4
IJ-L-J-J--J

208-95-8
99 -09 -2
63-52-Y
5r-28 -5
]-00 - 02 -7
L5Z-O+- >

605 -20 -2
rz !- L+- z
84-56-2
7005-72-3
86-73-7
100-01-6
534-52-r

Phenol-
Bis- (2-Chloroethyl) Ether
2 -Chlorophenol-
l-, 3 -Dichlorobenzene
1, 4 -Dichlorobenzene
Benzyl Al-cohol
l-, 2 -Dichl-orobenzene
? -Ma1- l-rrrl nhcnn l

2, 2 | -oxybis ( 1 -Chloropropane )

4 -Methylphenol-
N-Nitroso -Di -N- Propylamine
Hexachloroethane
Nitrobenzene
Isophorone
2 -Nitrophenol
2 ,4-DimeLhylphenol
Benzoic Acid
bis (2-Chtoroethoxy) Methane
2 ,4-Dichlorophenol
1 

^ 
A n-j. ^L'l ^-^1-!,2, + - 1rl-cnroroDenzene

Naphtshalene
4 -Chl-oroaniline
Hexachl-orobutadiene
4 - Chf oro - 3 -methYIPhenol
2 -Methylnaphthalene
Hexachl-orocyc lopentadi ene
) L A-Tri chl arnnhenOfr!rvrrrv!vt

) a q-Tri chl nrnOhenolat=tJ r!tvfrrv!vi

2 -Chforonaphthalene
2 -Nitroaniline
Dimethylphthal-ate
Acenaphthylene
3 -Nitroaniline
Acenaphthene
2 , 4 -Dinitrophenol
4 -Nitrophenol
Dibenzofuran
2 , 6 -Dinitrotofuene
2 , 4 -Dir,iLrotoluene
DieLhylphthalate
4 - ChlorophenYl - PhenYl ether
Fluorene
4 -Nitroani I ine
4 , 5 -Dinitro - 2 -MethYlPhenol

U
U
U
U
U
U
U
U
U
U

63
63
63
63
53

320
63
63
53
63

320
53
63
53
53
63

530
63

320
63
53

320
63

320
63

5ZV

320
320

53
320

o5
53

5ZU

53
530
5ZV

63
5ZV
320

63
63
53

320
530

<63
<63
<53
<63
<63

< 320
<63
<63
<53
<63

< 320
<63
<53
< 63
<53
<63

< 630

< 320
<53

69
< 320
<63

< 320
<53

< 320
< 320
< 5ZU
<63

< 320
<63

180
< 320
< 63

< 630
< 320
<63

< 320
< 320
< 53
<63
< 53

< 320
< 530

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U

FORM I



ORGANICS ANALYSIS DATA SHEET
Semivolatiles by Sw8270D GCIMS
Page 2 of 2

Lab Samp1e ID: PI15F
LIMS ID: O9-17551
Matrix: Soil
Date Anafyzed. 07/30/09 A5:32

CAS Nrrrnber Analyte

AXS:H:*@
INCORPORATED

Sample ID: 850- (1-2)
SAI{PLE

QC Report No: Pf16-Landau Associates, Inc.
Project: QWEST NORTH LOT

1014040.043

RL Result

B6-30-6
101-55-3
!1,8-74-r
81 -86-5
85 - 0r_- 8
86-14-B
L20-L2-7
84 -'7 4 -2
206 - 44-0
129-00-0
85-68-7
91-94-L
s5-s5-3
1-t7 -8L-'7
218-0L-9
117-84-0
20s-99 -2
207 -08-9
50-32-8
L93-39-5
53-70-3
L9L-24-2
90-72-0

N- Ni t rosodiphenylamlne
4 - Bromophenyl - phenyl ether
Hexachforobenzene
Pentachl-orophenol
Phenanthrene
Carbazofe
Anthracene
Di -n-Butylphthalate
FluoranEhene
Pyrene
Butylbenzylphthalate
3, 3' -Dichforobenzidine
Benzo (a) anthracene
bis ( 2 - Ethylhexyl ) phthalate
Chrysene
Di-n-octy1 phthalate
Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (a) pyrene
Indeno (L, 2, 3 -cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h' i) perylene
1 -Methylnaphthalene

Reported in pg/kg (ppb)

Semivolatile Surrogate Recovery

63
63
O.J

320
53
O.1

53
53
53
63
63

320
63
63
53
63
63
63
53
53
53
53
63

<63
<63
<63

< 320
340

<53
94

<53
1,300
1,500
<63

< 320
720

<63
920

<63
500
840
580
320
L20
320

<63

U
U
U
U

U
U

d5 -Nitrobenzene
rlT 4 -n-Tarnhanrzl
d5 - Phenol
.. A c--r'vixrnmnnh.g11gl
-t=rv t!f!!vLLlvyll

bJ_. 06
8r.22
51 .92
90.72

69 .62
52 .82
5U.l_Z
62.92

2 - Fluorobiphenyl
d4 - 7, 2 -Dichl-orobenzene
, -E''l rrarnnhannl

d4-2-Ch1;rophenol

FORM I g# : ffi#ffiRffi



ORGANICS ANALYSIS DATA SHEET
Semivolatsiles by Sw8270D GCIMS
Page L of 2

Lab Sample fD: Pl76H
LIMS ID: 09-17553
Matrix: Soil-
Defa Ralease Authorized:
Rcnnrf crl . oR / O4 / 09

Date Extracted O7 /29/09
Date Analyzedt o7/30/09 17:10
Instrument/Analyst : NT4 / JZ
GPC Cfeanup: No

CAS Nr:rnber Analyte

ANALYTICALI'A
RESOURCES\Z
INCORPORATED

Samp1e ID: 861- (1-2)
SAMPLE

QC Report No: PI16-Landau Associates, rnc.
Project: QWEST NORTH LOT

r0r4040 .043
Date Sampled: 07/21/09

DaLe Received: 01 /27 /09

Sample Amount: 8.
Finaf Extract Volume: 0.

Dil-uLion Factor: 1.
Percent Moisture: 13

RL

03 g-dry-wt
5mL
00
.02

Result

ru6-va-z
trr-44-4
95-57 -B
54L-73-r
ro6 - 46 -7
.LUU_f-L-O

95-50-1
95-48-7
108-60-1
r06-44-5
521 - 54 -7
57 -72-L
9B-95-3
7B-59-1,
BB-75-5
ro5-67-9
65-85-0
111- 91- 1

L20 - 83 -2
L20-82-r
9l-20 -3
to6 -41 -B
87 -68-3
59 -50 -7
9l-57 -6
77 -47 -4
88-06-2
95-95-4
YL-5|J- t

BB-74-4
aJt-rr-J

208 - 96 -B
99-09-2
83-32-9
s1-28-5
r00 -02-7
732-54-9
.^a 

^A ^ovo-zv-z
r2r - 1,4 -2
84- 56-2
7 005 -12 -3
85-73-7
100-01-6
534 - 52 -r

Phenof
Bis- (2-Chloroethyl) Ether
2 -Chlorophenol-
1, 3 -Dichlorobenzene
1, 4 -Dichlorobenzene
Benzyl Al-cohol
1, 2 -Dichlorobenzene
2 -Methylphenol
2, 2' -Oxybis ( 1 - ChloroproPane )

4 -Methylphenol-
N-Nitroso - Di -N- Propylamine
Hexachl-oroethane
Nitrobenzene
I sophorone
2 -Nitrophenol
2 , 4 -Dimethylphenol
Benzoic Acid
bis (2 -Chloroethoxy) Methane
2 , 4-Dichlorophenol
i a 

^ 
4-4 ^L 

_l 
^v^1^!, z, +- rr r-ulrt-urLjDenzene

Naphthalene
4-Chforoaniline
Hexachl-orobutadiene
4 -Chforo- 3 -methylphenof
2 -Methylnaphthalene
Hexachlorocyc f opentadl ene
2, 4, 6-Trichl-orophenol
2 ,4 ,5 -Trichl-orophenol
2 -Chl-oronaphthalene
2 -Nitroani I ine
Dimethylphthalate
Acenaphthylene
3 -Nitroani I ine
Acenaphthene
2 , 4 -Din:-iurophenol
4 -Nitrophenol
Dibenzofuran
2 , 5 -Dinitrotofuene
2 , 4 -Dinitrotofuene
Diethylphthalate
4 - Chlorophenyl - phenylether
Fl-uorene
4 -Nitroani Iine
4, 6 -Dinitro-2 -MeLhylphenol

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

6Z

52
52
52
oz

310
62
oz
62
oz

3l_0
62
62
62
52
52

ozu
52

310
oz
62

310
62

310
62

310
310
310

52
310

62
52

310
62

620
310

62
310
310

62
oz
oz

310
ozv

<62
<62
<62
<62
<62

< 310
<62
<52
< 62

<62
< 310
<52
<52
<52
<62
<62

< 620
<62

< 310
<62

130
< 310
<52

< 310
410

< 310
< 310
< 310
<62

< 310
<62
<62

< 310
<62

< ozu
< 310

< 62

< 310
< JIU
<62
<62
<62

< 3l_0
< 620

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U

FORM I r 4 "3,4.F



ORGANICS ANAI,YSIS DATA SHEET
Semivolatites by Sw8270D GC/MS
Page 2 of 2

Lab Sample ID: PI15H
LIMS ID: O9-17553
Matrix: Soif
Date Anal-yzedt 07 /30/ 09 17:10

CAS Nurnber Analyte

B5-30-5
101-55-3
LL8-74-r
B7-86-5
85-01-8
85-7 4 -8
L20 -t2-7
84 -7 4-2
206-44-O
L29-00-O
85-58-7
9r-94-r
55-55-3
1-r7 -87-7
218-0L-9
LL7 -84-O
205-99 -2
207 -08-9
50-32-8
193-39-5
53-70-3
LYr-Z+-Z
90-r2-o

N-Ni t rosodiphenyl amine
4 - Bromophenyl -phenylether
Hexachlorobenzene
Penf er-hl ornnhenol
Phenanthrene
Carbazole
Ant.hracene
Di -n-Butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3, 3 ' -Dichlorobenzidine
Benzo (a) anthracene
bis ( 2 -Ethy1hexyl ) phthalate
Chrysene
Di-n-Octy1 phthalate
Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (a) pyrene
Indeno (1,2,3 -cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i) perylene
1 -Methylnaphthalene

Reported in pg/kg (ppb)

Semivolatile Surrogate Recovery

62
62
62

310
52
6Z
62
oz
62
62
oz

3t_0
52
62
62
62
62
62
62
62
oz
52
62

<62
<62
<62

< 310
350

<62
<52
<62

150
150

<62
< 310

98
<62

150
<62

85
75
90

<62
<62
<62

270

U
U
U
U

U
U
U

U
U

U
U
U

d5 -Nitrobenzene
d t 4 -n-'Farnhanrrl
d5 - Phenol
) L a-TrihrnmnnhenOl-t ! rv! vrLLvyrr

5U. U6
UI. b6
55. /6
82.72

2-Fluorobiphenyl 70.82
d4-]- 2 -Dichlorobenzene 58 . 0?
2-Fluorophenol 53.92
d4-2-Chlorophenof 59.52

Arsbfisrb@
INCORPORATED

Sample ID: 861- (1-2)
SAMPLE

na pan-rl- NTo - pT 16 - Irandau As soC iates , InC .Yv r\eyv!

Project: QWEST NORTH LOT
L0r4040.043

RL Result

FORM I



ORGANICS ANALYSIS DATA SHEET
Semivolatiles by sw8270D Gc/NtS
Page L of 2

Lab Sample ID: Pf15I
LIMS ID: 09-17554 !
Matrix: Soil ,./,
Data Release Authorlzed, ,/r'//
Reported : OB / 04 / og /' / v

Date Extracted: O7/29/09
Date Anal-yzed: O'7 / 30 / 09 17 :41
Instrument/Analyst I NTA / JZ
GPC Cleanup: No

CAS Nrrrnber Analyte

f,x3bfi:tb@
INCORPORATED

Sample rD: 855-(L-2)
SAI{PI,E

oc RFnnrt No: PT16-Landau Associates, fnc.Yv lrvyvr

Project: QWEST NORTH LOT
r0L404 0 . 043

Date Sampled: 07/27/09
Date Received: o7/21/09

Sample Amountt 8.67 g-drY-wt
Final Extract Vo]ume: 0.5 mL

Dil-ution FacLor: l-. 00
Percent Moisture: 8.0?

RL Result

ro9 - 95-2
tt1,- 44- 4
95-57-B
541 -7 3 -t
ruo-ao- /

t_00-51-5
95-50-1
95-48-7
108-50-1
r06-44-5
62r-64-1
67 -'72 -1,
98-95-3
7B-59-1
B8-75-5
aul-o / -v
65-85-0
7LL- 97- 7
a20 - 83 -2
r20 -82 -r
9L-20 -3
to5 -47 -B
87-68-3
59-50-7
9r-5'7 -6
77-47-4
t16-UO-Z
95-95-4
97 -58 -7
88-74-4
131- 11- 3
208 - 95 -8
99-09-2
83-32-9
5r-28-5
r00 - 02 -7
r32-64-9
6UO- ZV- Z

L2I-44-2
6+-OO-Z
7 005-72 -3
86-73 -7
100-01-6
534-52-L

Phenof
Bis- (2-Chloroethyl) Ether
, -l-h-l arnnhano l2 vrr+ vr vy

1 ? -ni nh'l nrnl'renzene
1, 4 -Dichlorobenzene
Qan zrr-l A'l nnha lueLL4J

7 ,2-Dichlorobenzene
2 -MethylphenoI
2, 2' -Oxybis ( 1-ChloroproPane)
4 -MethylphenoI
N-Ni troso - Di -N- Propyl amine
Hexachl-oroethane
Nitrobenzene
T ennharnna

'l-trti t-rnnhannla r{rulvyr

2 , 4 -Dimethylphenol
Benzoic Acid
bis (2 -Chloroet.hoxy) Methane
2 , 4 -Dichlorophenol-
r . 

^ 
4-; ^l,' 

_l 
^-^l-L, z, +- rr l-errruroDenzene

IrTrnh1- h:-l ana

4-Chloroaniline
Hexachl-orobutadlene
4 -Chforo- 3 -methylphenol-
2 -Methylnaphthalene
Hexachlorocyc l- opentadl ene
2, 4, 6-Trichl-orophenol
2 ,4 ,5 -Trichlorophenol
2 -Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
3 -Nitroaniline
Ancn:nhl-hanc

nl -i !-^*L^-?Iz, +-DILLL L!V}JrrgrrL

4 -Nitrophenol
Dibenzofuran
2 6-ni n i t- rr:f ol rrene
2 , 4-Din1Lrotoluene
Diethylphthalate
4 - Chlorophenyl -phenylether
Fluorene
4 -Nitroanil-ine
4 , 6 -Dini tro- 2 -Methylphenol

U
U
U
U
U
u
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
u
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

58
58
5B
58
58

290
58
58
58
58

290
5B
58
5B
58
58

580
58

290
58
58

290
58

290
5B

290
290
290

58
290

58
5B

290
58

580
290

58
290
290

58
58
58

290
s80

<58
<58
<58
< 58
<58

< 290
<58
<58
<58
<58

< 290
<58
<58
<58
<58
< 58

< 580
<58

< 290
<58
< 58

< 290
<58

< 290
<58

< 290
< 290
< z>v
<58

< zvv
<58
< 58

< 290
<58

< 580
< 290
<58

< 290
< 290
< 58
<58
<58

< 290
< 580

FORM I g 4 &a#



ORGANICS ANAI,YSIS DATA SHEET

Semivolatiles by SW8270D GCIMS
Pac{e 2 0T z

T,ab Sample ID: PI15I
LIMS ID: 09-L7554
Matrix: Soif
Date Analyzed. o7 / 30 / 09 ]-'7 ':47

CAS Nurnber Analyte

ANALYTICAL IflF)
RESOURCES\Z
INCORPORATED

Sample ID: 855- (L-2)
SA}TPI,E

QC Report No: PI16-Landau Associates, Inc.
Project: QWEST NORTH LOT

1-0]-4040.043

RL Result

B6-30-6
101-55-3
LL8-74-1
B7-85-5
85-01-8
85-74-8
]-20 -72 -7
84-7 4 -2
206-44-O
129-00-0
B5-68-7
9r-94-r
56-55-3
LL7 -84-7
2rB - 0L- 9

LL7 -84-O
zu5-YY-Z
207 -OB-9
50 -32 -8
193-39-5
53-70-3
rY L- Z+- Z

90-I2-0

N- Ni trosodiphenYlamine
4 - Bromophenyl -phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Carbazol-e
Anthracene
Di -n-Butylphthalate
Fl-uoranthene
Pyrene
Butylbenzylphthalate
3 . 3' -Dichforobenzidine
Benzo (a) anthracene
bis ( 2 -ELhylhexYl ) Phthalate
Chrysene
Di-n-Octy1 phthalate
Benzo (b) ffuoranthene
Benzo (k) fluoranthene
Benzo (a) pyrene
Indeno (L,2 ,3 -cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i) perylene
1 -Methylnaphthalene

Reported in pg/kg (PPb)

Semivolatile Surrogate RecoverY

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

2-FluorobiphenYl 70 -OZ
d4-I ,2 -Dichl-orobenzene 68 . 0?
2 -Fluoropheno1 5I .92
d4-2-Chlorophenol 56.92

58
58
58

290
58
58
58
5B
5B
58
5B

290
58
58
58
58
5B
5B
5B
5B
58
58
58

< 58
< 58
< 58

< 290
< 58
< 58
< 58
<58
<58
<58
<58

< 290
< 58
< 58
< 58
< 58
< 58
< 58
< 58
<58
<58
<58
< 58

d5 -Nitrobenzene
d14 -p-Terphenyl
d5 - Pnenot
2 ,4,5 -TribromoPhenol

54 .82
8r.22
63.22
90.72

FORM I ffiH *# ; #ffiffii-*4



ORGANICS ANALYSIS DATA SHEET
Semivolatiles by Sw8270D GCIMS
Page I of 2

Lab Sample ID: PI16,J
LIMS ID: O9-a7555
MaLrix: Soil- ,(,2
Data Release Autho rized.,r,y')
Reported | 0B / 04/ 09 ' '

Date Extracted : 07 / 29 / 09
Date Anafyzed: 07/30/09 1-8:24
Instrument/Analyst : NT4 / JZ
GPC Cfeanup: No

CAS Number Analyte

ANALYTICAL IJFA
RESOURCES \Z
INCORPORATED

Sample ID: 867-(L'2)
SAI{PI,E

oc Pannrf No: pT15-Landau Associates, fnc.
xv rleyv!

Project: QWEST NORTH LOT
1-01-4040.043

Date Sampled: o7/27/09
Date Received: 07/27 /09

Sample Amount: 8.35 g-drY-wt
Final Extract Vofume: 0.5 mL

Dil-ut.ion Factor: 1.00
Percent Moisture z ]-3.37

RL Result

LU6->3-Z

1LL-44-4
95-5'7 -B
547-73 -r
auo-to- /

100-51-5
95-50-1
95-48-7
108-60-1
L06-44-5
62r- 64-1
6'7 -72-1,
98-95-3
7 I -59-r
B8-75-5
r05-61 -9
65-85-0
111- 91- 1
L20 - 83 -2
1-20 - 82 -r
9L-20-3
L05-47 -B
87-68-3
59 -50 -7
9L-57 -6
77 -47 -4
BB-05-2
95-95-4
9L-58 -7
88-7 4-4
131-11-3
zud-v6-6
99-09-2
83-32-9
51--28 - 5
!00 - 02 -7
I32-54-9
6VO-ZV-Z
rzL-r+-z
84-66-2
'7 005 -'72 -3
85-73-7
100-01-6

Phenof
Bis- (2-Chloroet.hyl) Ether
2 -Chlorophenol-
1, 3 -Dichlorobenzene
1 , 4 -Dichlorobenzene
Benzyl Alcohol
1, 2 -Dichlorobenzene
2 -Methylphenol
2, 2 | -oxybis ( 1 -Chloropropane )

4 -MethylphenoI
N-Nitroso - Di -N- ProPYlamine
Hexachl-oroethane
Nitrobenzene
Isophorone
2 -Nitrophenol

-r -^!L-,r *.^ro]_z , +- DllllcLrry f Prrsl-
Benzoic Acid
bis (2 -Chloroethoxy) Methane
2 , 4-Dichlorophenol
1 . A 4-: ^L 

_l 
^'^1-I, z, +- rr r-clr-LuruDenzene

Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4 - Chf oro - 3 -methylPhenol-
2 -Methylnaphuhalene
Hexachl-orocyc lopentadi ene
) L A-Tri ch] nrnnhenolr!rvrffvrvt

2 , 4 ,5-TrichloroPhenol
2 -Chforonaphthalene
2 -Nitroaniline
DimeLhylphthafate
Acenaphthylene
3 -Nitroaniline
Acenaphthene
2 , 4 -Dinitrophenol
4 -Nitrophenol
Dibenzofuran
2 , 6 -Dinitrotofuene
2 , 4 -DiniLrotol-uene
Diethylphthalate
4 - Chlorophenyl - PhenYlether
Fl-uorene
4 -Nitroaniline
4, 6 -Dinitro-2 -MethYlPhenol

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

50
60
60
50
50

300
OU

OU

60
60

300
50
60
50
OU

50
500

60
300

OU

50
300

50
300

50
300
300
300

60
300

50
bU

300
OU

500
300

60
300
300

OU

bU
50

300
600

<60
<50
<50
< 60
< 60

< 300
< 60
<50
<60
<50

< 300
< 60
< 60
< 60
< 60
<60

< 500
< 50

< 300
< 50

7L
< 300
< 60

< JUU
83

< 300
< 300
< 300
< 60

< 300
< 60
< 50

< 300
< 50

< 600
< 300
< 50

< 300
< 300
< 60
< 60
<60

< 300
< 500

FORM I !:- "H. iE- #



ORGANICS ANAI,YSIS DATA SHEET

Semivolatsiles by Sw8270D GC/MS
Page 2 of 2

Lab Sample TD: PI16.l
LIMS ID: 09-17555
Matrix: Soil-
Date Analyzed: o7/30/09 ]-8:.24

CAS Nurnber Analyte

B6-30-5
101-55-3
r78-74-r
87 -85-5
85-01-8
66- t1-6

L20 -12-7
84 -'t 4 -2
206 -44-0
129-00-0
85-68-7
9L- 94 -1,
s6-55-3
rL | -dL- t

218-01-9
11-7-84-O
205-99 -2
207 -08-9
50-32-8
193-39-5
53-70-3
L9L-24-2
90-12-0

d5 -Nitrobenzene
A1l -^-'Favnlranrzluf= y
d5 - Phenol-
2,4,6 -TribromoPhenol

Ais5ff8rb@
INCORPORATED

Sample ID: 867-(L-2)
SAIITPLE

Report No: PI16-Landau Associates, Inc.
Project: QWEST NORTH LOT

\014040.043

RL Result

QC

N-Ni t rosodiphenylamine
4 - Bromophenyl - phenyl ether
Hexachl-orobenzene
Pentachl-orophenol
Phenanthrene
Carbazol-e
Anthracene
Di -n-Butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3, 3' -Dichlorobenzidine
Benzo (a) anthracene
bis ( 2 -Ethylhexyl ) phthalate
Chrysene
Di-n-octy] phthalate
Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (a) pyrene
Indeno (L, 2, 3 -cd) pyrene
niL^-- /^ L\ ^-ts1^-DrDerrz ( a, n/ d.r.Lrrracene
Benzo (9, h, i) perylene
1 -Methylnaphthalene

Reported in pg/kg (ppb)

Semivolatile Surrogate Recovery

50
50
60

300
50
bU
60
bU
60
50
60

300
50
OU

50
OU

50
50
50
50
60
50
50

< 50
< 60
< 50

< 300
100

< 50
< 50
< 60

250
310

< 50
< 300

180
< bu

190
< bu

l.40
180
220

54
< 50

62
< 50

U
U
U
U

U
U
U

U
U

62 .82
88.02
61- .62
99 .2%

2-Fluorobiphenyl 72.42
d4-1- ,2 -Dichforobenzene 64 . oZ
2-Fluorophenof 55.32
d4-2-Chlorophenol 54.52

FORM I FEg# riE?mW*,G



ORGANICS ANALYSIS DATA SHEET
Semivolatites by SW8270D GCIMS
Page t of 2

Lab Sample ID: PI16K
LIMS ID: 09-17556
Matrix: Soil
Data Rel-ease Authorized:
Rennrfed: OB/O4/09

Date Extractedz 07 /29/09
Date Analyzedz 07/30/09 79?02
Tnstrument/Analyst : NT4 / JZ
GPC Cfeanup: No

CAS Nurnber Analyte

Aisb#8ri@
INCORPORATED

Samp1e ID: 859- (1-2)
SAII{PLE

QC Report No: PI15-Landau Associates, Inc.
Project: QWEST NORTH LOT

t_014040.043
Date Sampled: 07/27/09

Date Received: 07 /27/09

Sample Amount: 7.
Finaf Extract Volume: 0.

Dilution Factor: 1.
Percent Moisture: 15

RI,

O 1 a-Avtr-vr|'er :, s!1,

5mL
00
.92

Result

ro9 - 95 -2
r]-L- 44 - 4
9s-57 -8
54L-7 3 -!
r05 -46 -l
100-51-6
95-50-1
95-48-7
108-60-1
1,06-44-5
621,- 64 -7
67 -72-7
98-95-3
7B-59-1
BB-75-5
L05-57 -9
65-85-0
111-91-1
r20-83-2
r20 - 82 -A
91-20-3
LO6-47 -B
87 -68-3
59-50-7
9L-57 -6
7'7 -4'7 -4
88-06-2
95-95-4
9t- 58 -7
88-74-4
131-11-3
208-96 -B
99-09-2
83-32-9
51--28-5
1,OO - 02 -7
L32-64-9
605 -20 -2
L27--L4-2
84- 66 -2
7 005-72 -3
86-73-7
100-01-5
534-52-r

Phenof
Bis- (2-Chloroethyl) Ether
) -rh1 nrnnhannl
1, 3 -Dichlorobenzene
1, 4 -Dichlorobenzene
Benzyl Al-cohol
1, 2 -Dichlorobenzene
2 -Methyfphenol
2, 2 | -Oxybis ( 1 - Chloropropane )

4 -Methylphenol-
N-Nitroso-Di -N- Propylamine
Hexachl-oroethane
Nitrobenzene
Isophorone
t -\Ti t- rnnhennl

2 , + -timlthylphenol
Benzoic Acid
bis (2 -Chf oroet.hoxy) Methane
2 , 4-Dichlorophenol
L, 2, 4- Trichl-orobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4 -Chloro- 3 -methylphenof
2 -Methylnaphthalene
Hexachl-orocyc l-opentadi ene
2 ,4 ,6 -Trichl-orophenol
2 ,4 ,5 -Trichl-orophenol
2 -Chloronaphthalene
2 -Nitroaniline
Dlmethylphthal-ate
Acenaphthylene
3 -Nitroaniline
Acenaphthene
^ , n: *j t-^-L^-^?lz ta-DLlLL L!UPlfgfrL

4 -Nitrophenol
Dibenzofuran
2 , 5 -Dinitrotofuene
2 , 4-DiniLrotofuene
Diethylphthal-ate
4 - Chlorophenyl -phenyl ether
Fluorene
4 -Nitroani I ine
a A-T:,; ni 1- ro-?-Mat- hrrlnhcnn'l

U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U

U
U

o4
o4
o4
o+
o+

5ZU
o+
o4
o+
o4

320
64
64
64
64
64

640
64

320
54
64

320
64

320
64

320
320
JZU

64
320

54
ot

320
64

640
320

o+
320
320

64
64
64

320
640

<54
<64
<54
<64
<64

< 320
<64
<64
<64
<64

< 320
<64
<64
<64
<64
<64

< 540
<64

< 320
<64

270
< 320
<64

< 320
<64

< 3ZV

< 320
< 320
<54

< 320
<64
<64

< 3ZV
100

< 640
< 320
<64

< 320
< 320
<54
<64

70
< 320
< 640

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

FORM I PH,*# :ffim#a.T



ORGANICS ANALYSIS DATA SHEET
Semivolatiles by sw8270D Gc/Yls
Page 2 of 2

Lab Sample ID: PI16K
LIMS ID: 09-1-7556
Matrix: Soil
Date Anafyzed? o1/30/09 L9:.02

CAS Nurnber Ana)-yte

ANALYTICAL IA
RESOURCES,\trt
INCORPORATEE

Sample ID: B59-(L-2)
SA}TPI,E

nc Ren.)rf No: PT16-Landau Associates, Inc.
Project: QWEST NORTH LOT

1014040.043

RL Resu1t

6()-JU-O

,LU-L_]f-J

L78 -7 4 -7
87-86-5
85-01-8
86-74-B
L20 - 12 -7
84-74-2
206-44-0
r29-OO-0
85 - 68-7
9L-94-r
s5-55-3
1-t7 -81,-7
2L8-Oa-9
tt1 -84-O
205 - 99 -2
207 -08-9
50-32-B
193-39-s

1-9r-24 -2
90-L2-O

N-Ni t rosodiphenylamine
4 - Bromophenyl - phenyl ether
Hexachl-orobenzene
Pentachl-orophenol
Phenanthrene
Carbazol-e
Anthracene
T-l i -n -Rrrj- rzl nhtha l.ateut tL Dsvf

Fluoranthene
Pyrene
Butylbenzylphthalate
3, 3 ' -Dichforobenzidine
Berrzo (a) anthracene
bis ( 2 -Ethylhexyl ) phthalate
Chrysene
Di-n-Octy1 phLhalaLe
Benzo (b) fluoranthene
Benzo (k) f l-uoranthene
Dan r  i/ r \ nrzrana

Indeno (L,2,3 -cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i) perylene
1 -Methylnaphthalene

Reported in yg/kg (ppb)

Semivolatile Surrogaue Recovery

64
64
64

320
64
64
64
64
54
64
64

320
54
oa
64
ot
ot
oa
64
64
64
64
64

<54
<54
<64

< 320
L70

<64
<64
<64

67
<64
<64

< 320
<54
<64
<54
<64
<54
<64
<64
<64
<64
<54

97

U
u
U
U

U
U
U

U
U
U
U
U
U

U
U
U
U
U
U
U

d5 -Nitrobenzene
d14 -p-Terphenyl
d5 - Phenof
2 ,4 ,6 -Tribromophenol

68.0?
83 .52
65 .62
95.52

72 .02
70.42
64.52
69.92

2 -Fluorobiphenyl
d4 - L, 2 -Dichl-orobenzene
2 -Fluorophenol-
d4-2-Chlorophenof

FORM I 5#$-*:*



ORGANICS ANALYSIS
Semivolatsiles by
Page L of 2

Lab Sample ID: PI
LIMS ID:09-l-'7557
Matrix: Soil- ?T
n:l- ^ 

pa I ar qc Arri- ' '''/'{ I*-- ,^*-nor]-zeclt.y'/t/
Rennrf erl - OR / 04 / 09

Date Extracted : O7 /29 / 09
Date Anafyzedt 01/30/09 19:39
Instrument/Analyst ? NT4 / JZ
GPC Cleanup: No

CAS Number Analyte

ANALYTTCAL lfJF)
RESOURCES \7
INCORPORATED

Sampte ID: B54-(L-2)
SAII{PLE

QC Report No: PI15-Landau Associates, Inc.
Project: QWEST NORTH LOT

1014040.043
Date Sampled: 07/27/09

Date Received: 07 /27 /09

Sample Amount: 8.
Final- Extract Volume: 0.

Difution Factor: 1.
Percent Moisture: 25

DATA SHEET
sw8270D GCIMS

16L

RI,

45 g-dry-wt
5mL
00
- 52o

Result

1,08 - 95 -2
rrr-44-4
95-57 -8
541,-73-7
a06 - 46 -7
100-51-5
95-50-1
95-48-7
108-60-1
L06-44-5
621,- 64 -7
6'7 -72-r
9B-9s-3
'/ I -59 -r
BB-7s-5
r05-67 -9
65-85-0
_Lr_L-vt_-J_
rzv-6J-z
120-82-t
91--20-3
ro5-47 -8
87 -58-3
59-50-7
9L-5'7 -6
77 -47 -4

95-95-4
91-58-7
88-74-4
IJI--II--J

zu6- >o- 6

99-09-2
83-32-9
5r-28-5
r00 - Q2 -1
r32-64-9
606 -20 -2
r2r-t4-2
84 -56 -2
7 005 -72 -3
86-73-7
100-01-6
534-52-A

Phenof
eis- (2-Chforoethyl) Ether
2 -Chlorophenol
1, 3 -Dichlorobenzene
1,4 -Dichlorobenzene
Benzyl Afcohof
1, 2 -Dichlorobenzene
2 -Methylphenol-
2, 2' -Oxybis ( 1 -Chloropropane)
4 -Methylphenol
N-Ni troso -Di -N- Propylamine
Hexachl-oroethane
Nitrobenzene
T annhnrnnc
, - IrT i l- rnnh an a'l

2 , 4 -Dimethylphenol
Benzoic Acid
bis (2-Chloroethoxy) Methane
2 , 4-Dichlorophenol
1 . 

^ 
fr-] ^1^'l ^-^LI I Z | +- rr -LUrrJ-OrUrJenzene

\Trnhl- ha lana

4 - Chl oroani l- ine
Hexachl-orobutadiene
4 -Chforo- 3 -methylphenol-
2 -Methylnaphthalene
Hexachl-orocyc f opentadi ene
2 ,4 ,6 -Trichlorophenol
2 ,4 ,5 -Trichl-orophenol
2 -Chforonaphthalene
2 -Nitroanil-ine
Dimethylphthalate
Acenaphthylene
3 -Nitroanil-ine
Acenaphthene
2 ,4-DirriLrophenol
4 -Nitrophenol
Di-benzof uran
2 , 6 -DiniLroLol-uene
2..4-Di ni trotoluene
Diethylphthal-ate
4 - Chlorophenyl -phenyl ether
Fl-uorene
4 -Nitroanifine
4 , 6 - Dinitro - 2 -Methylphenol

59
59
59
59
59

300
59
59
59
59

300
59
59
59
59
59

590
59

300
59
59

300
59

300
59

300
300
300

59
300

59
59

300
59

590
300

59
300
300

59
59
59

300
590

<59U
<59U
<59U

<59U
< 300 u
<59U
<59U
<59U
<59U

< 300 u
<59U
<59U
<59U
<59U

<590U
<59U

< 300 u
<59U
<59U

< 300 u
<59U

< 300 u
<59U

< 300 u
< 300 u
< 300 u

< 300 u
<59U
<59U

< 300 u

<590U
< 300 u
<59u

< 300 u
< 300 u
<59U
<59U
<59u

< 300 u
<590U

FORM I A-#E-- ' .J F&F .5= 6-#



ORGANICS ANAI,YSIS DATA SHEET

Semivolatiles by Sw8270D GClt'tS
Paqe 2 0r z

Lab Sample ID: PI16L
LIMS ID: O9-1"7557
Matrix: Soil-
Date Analyzed: o7/30/ 09 19:39

CAS Number Analyte

ANALYflcAL(A
RESOURCES\Z
INCORPORATED

Sample ID: 864-(L-2)
SAMPI,E

QC Report No: Pf15-Landau Associates, Inc.
Project: QWEST NORTH LOT

10L4040.043

RL Result

85-30-6
101-55-3
7LB-74-r
87 -85-5
B5-01-8
85 -7 4-B
LZU - rZ- /

84-74 -2
206-44-0
129-00-0
85-68-7
9L- 94 -L
56-s5-3
l-r7 -Br-7
2L8-07-9
L]-7 -84-0
205 - 99 -2
207 -08-9
50-32-B
193-39-5
53-70-3
r>r-z+-z
90-12-o

N - Ni trosodiphenylamine
4 - Bromophenyl - phenyl ether
Hexachlorobenzene
Pentachl-orophenol
Phenanthrene
Carbazol-e
Anthracene
Di -n-But.ylphthalate
FfuoranLhene
Pyrene
Butylbenzylphthalate
3, 3' -Dichl-orobenzidine
Benzo (a) anthracene
bis (2 -Ethylhexyl ) phthalate
Chrysene
Di-n-Octy1 phLhalate
Benzo (b) fluoranthene
Benzo (k) f l-uoranthene
Panz^/a\nrzranc

\s/FJrv..v

Tndanni/T 
" 

?-nd)--, pyrene
Dibenz (a, h) anLhracene
Benzo (9, h, i) perylene
1 -Methylnaphthalene

Reported in pg/kg (ppb)

Semivolatile Surrogate RecoverY

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

2-Fluorobiphenyl 69.52
d4-L,2 -Dichlorobenzene 6'7 .22
2 -Fluorophenol- 6L .3Z
d4-2-Chlorophenol 67.22

59
59
59

300
59
59
59
59
59
59
59

300
59
59
59
59
59
59
59
59
59
59
59

< 59
< 59
< 59

< 300
< 59
< 59
< 59
< 59
<59
< 59
< 59

< 300
< 59
< 59
< 59
< 59
< 59
< 59
< 59
<59
< 59
< 59
< 59

d5 -Nitrobenzene
A1 /, -^ -'larnh anrrl
Ct5 - Pnenol
2,4,6 -Tribromophenol

65.22
80.0u
6r.96
90 .92

FORM I Fgee; ; ##ffiffi#



Alstfi8rr@
INCORPOBATED

SW827O SEMIVOLATILES

Matrix: Soil

SOIL/SEDIMENT SURROGATE RECOVERY SI'MMARY

QC Report. No: PI15-Landau Associates, Inc.
Project: QWEST NORTH LOT

10]-404 0 . 043

Client ID NBZ FBP TPH DCB PHL 2FP TBP 2CP TOT OUT

857 - (r-2)
MB-072909
LCS - 072909
LCSD- 072909
85B- (1-2)
BsB- (1-2) MS

B5B- (1-2) MSD
l1 -\IJOU- \f_2,/

llbr- lL-Zl
865- (a-2
867 - (L-2
Hhg- I | - /

864- (r-2)

d5 -Nitrobenzene
! - E'l rrnvnl.ri nhonrr'l
dT 4 -n-Tarnhanrzl
d4 - 1, 2 -Dichl-orobenzene
d5 - Phenol
, -Er'l rrnranhann l

2,4,6 -Tribromophenol
d4-2-Chforophenol-

62 .8e" 66 .42
70.02 73.52
76.02 80.4?
'74.4eo 78.42
5t .6e" 69 .22
72.0r. 78.82
71,.22 80.0?
61, .52 59 .62
58.8? 70.82
64.82 70.02
62.82 72.42
58.0? 72.02
55.22 69.62

72.82 58.42
92 .42 13 .22
97.22 17 .62
86 .42 '75 .22
78 .4e" 59 .62
87 .22 68.8?
BB.4e" 70.02
BL -22 62.82
BL.5z 58.0?
81,.22 58.0?
BB.0? 64.02
83.5? 10.42
80.0? 67 .22

LCSIMB LIMITS
(45-1-02)
(s1-10s)
(s5-124)
(48-104)
(44 - 110 )

(38-tL2)
(54-12O)
(50-103)

4!.52 40 .32 7L.5z
57 .22 55.92 1002
75.82 76.3e" 100%
74.72 '76.32 95.02
60.32 54.42 77 .92
72 .52 7l .5e. 94 . 4e"

73.62 69.12 98.1t
6r .9% 58 . 1? 90 .7e.
55.72 53.9? 82.7e"
63.22 6r.92 90.72
6t.62 55.3? 99.22
65.52 64.52 95.5%
61, .92 6L .3z 90 . 9z

QC I,IMITS
(32-706)
(39-107)
(31-130)
(38-102)
(27 -1,1"2)
(22-rO8)
(31- 131)
(36-104)

48.sz 0

70.r2 0

8L.6z 0

79.22 0

5r.32 0

75.52 0

75.52 0

62 -92 0

s9.52 0

66.92 0

64.52 0

69.92 0

57 .22 0

(NBZ)

(TPH)
(DCB)
( PHL)
(2FP)
(TBP)
(2CP)

Prep Method: SW3545
Log Number Range: 09-L7545 to 09-1755'7

FORM-rr SW8270 FFH R# :###EA



ORGANICS ANALYSIS DATA SHEET
Semivolatiles by sw8270D GclMS
Paqe L of 2

Lab Sample ID: PI16D
LIMS ID: 09-I'7549
Matrix: soil-
Data Rel-ease Authorized:
Rennrferl: 08/04/09

Date Extracted MS/MSDz O7/29/09

Date Anal-yzed MS 07/30/09 2Q:53
MSD: 07/30/09 2I:30

Instrument,/Analyst MS : NT4 / Jz
MSD: NTA/JZ

GPC Cfeanup: NO

Analyte SampIe MS

ANALYTICALa
RESOURCES\Z
INCORPORATED

Sample ID: 858- (1-2)
MS/MSD

oc Ren.)rt No: PT16-Landau Associates, Inc.
Proier-f . OWEST NORTH LOT

1014040.043
Date Samp]ed: 07 / 27 / 09

Date Received : O'7 / 27 / 09

Sample Amount MS:
MSD:

Final Extract Vo]ume MS:
MSD:

Dil-ution FacLor MS:
MSD:

Percent Moisture:

Spike MS

Added-MS Recovery MSD

8 .47 g-dry-wt
B .49 g-dry-wt
0.5 mL
0.5 mL
1.00
1.00
7.t z

Spike MSD

Added-MSD Recovery RPD

Phenol
Bis- (2-Chloroethyl) ether
2 - Chlorophenol
1 ? -ni nhl orotrenzene
I , 4 -Dichlorobenzene
Danzrrl A l nnlrnl

1 2 -ni chl orokrenzene
? -Mal-hrzl nhanol
- 

L Lv vLtI

2, 2' -oxybis ( 1-Chloropropane<
4 -Merhvl nhenol
N -Nitroso - Di -N- Propylamine
Hexachl oroe t hane
Nitrobenzene
T sonhorone
? -NTi I ronhenol
2 , 4 -Dimethylphenol
Benzoic Acid
bls (2-Chloroethoxy) Methane<
) L-r:r; nhl nrnnhanol
1 2 4-Tr; chlorohenzene
Naphthalene <

4-Chloroaniline
Hexachl- orobut adiene
4 -Chloro- 3 -methyl-phenol-
2 -MeLhylnaphthal ene
Hexachlorocyc f opentadi ene
2, 4, 6 -TrrchloroPhenol
2, 4, 5 -TrrchloroPhenol
2 -Chloronaphthalene
2 -Nitroanifine
Dimethylphthalate
Acenaphthylene
3 -Nitroaniline
Acen:nhthene
2 , 4 -DtniLrophenol-
a-Tvi IronhFnol

Dibenzofuran
, a-ninifrnl-alrrcna

2,4-DrniLrotoluene
ni Ft-h\/l nhfhal afe!teerrl +yrrerrl44qee

4 -Chlorophenyl -phenylether <

Fluorene
4 -Nitroanifine
4, 6 -Dinitro- 2 -MethylPhenol
N -Nitrosodiphenylamine

59.2
59.2
59.2
59.2
59.2

< 296
59 -2
59.2
59 -2
59 .2

< 296

cq ?

59 .2
59.2
59 -2

< 592

< zv6
59 -2
59.2

< 296
aJ . z

< 296
59.2

< 296
< 296
< zY6

)a . z
< 296

59.2
59.2

< 296
59.2

< 592
< z>o
59.2

< 296
< zY6

59.2

tro t

< 296
< 592

104 0

901
104 0

963
972

L990
959

:J"O20

853
2060

975
9 01-

1530
1010

955
]-020

< 590
977

1090
103 0

1050
3 150
l_060
1"r40
1110
541

1050
115 0
1090
110 0
l- 110
t_150
37 90
113 0

608
1-240
1l-3 0
'J"L20

l-200
II2O
114 0

1"220
1"250

< 590
111- 0

1480
1480
1480
1480
1480
2950
I480
1480
'J.480

2950
1480
1480
1480
1480
1480
1480
4430
1480
1480
t-480
1480
3540
L480
1480
1480
4430
1480
1480
1480
1480
1480
1480
3780
1480
4430
1480
1480
1480
1480
1480
1480
1480
1480
4430
1480

10.32
60 .92
10.32
tr'5. -LZ
65.72
67.52
64 .82
68 .92
57.62
69.82
65 .92
60 .92

103?
68.22
64 .52
68 .92

NA
65.O2
73 .62
69 .62
10 .92
89.0?
1'J. - 62
11 . 0"6

15 .02
72.22
'70.92
77 .72
'73 .62
74.3"6
'75.O2
'77 .'72

100u
76.42
L3.'72
83.8?
76.42
75 .72
81.1?
75.72
77.02
82 .42
84.52
NA

75.0?

1070
889

1070
958
913

2030
979

1050
865

2080
975
863

l-570
t_030

944
1070

991
114 0
1050
1080
3290
l_070
1L7 0
1l-50

355
t_t-50
L230
114 0
114 0
aaou
118 0

4040
1200

615
1330
118 0

118 0
rzov
118 0
L200
127 0
1330

< 589
116 0

1-47 0
L47 0

]-47 0
]-47 0
1-47 0
2940
r47 0

l-47 0

I47 0
2940
]-4'7 0
147 0
L47 0
147 0
I47 0

147 0

4420
L41 0

L41 0
I47 0

I47 0

3530
L41 0

747 0

74'7 o
4420
],47 0
I47 0

1-47 0
I47 0

L47 0

).4'7 0
311 0
r47 0

4420
1,47 0
L47 0

I47 0

I47 0

L47 0

L41 0

r4'70
747 0

4420
L47 0

U

12.82 2.82
60.52 1.3e
72.8e" 2.82
65 .2e" 0 .5u
66.22 0.12
59.02 2.Oz
65 .62 2 .rZ
'7L.4z 2.92
58.8? t.4z
70.72 1.0?
65.32 0.0?
58 .7e" 4 .32
10'72 2 .6z

70.re" 2.0%
66.92 3.0?
'72.8% 4.82
NA NA

67 .42 r.4z
77 .62 4 .52
1r .42 1, .9%
13.52 2.82
93.22 4.32
72.82 O.9z
79.6"6 2.52
78.22 3.5?

8 .0? 4]-.52
78.22 9.L2
83 .72 6.12
77 .62 4.52
77 .62 3.62
78.92 4.42
80.34 2.62
r01z 6.42

81.6? 6.02
]-3.92 1.1?
90.5? 7 -OZ
80.3? 4.32
80.3U s .22
85 .12 4 .92
80.3? 5.22
8l-.6? 5.rz
86.42 4.02
90.52 6.22
NA NA

78.92 4.42
UU

FORM III
pE e# : ffiffi#ffiffi



Aisbfisrb@
INCORPORATED

Sample ID: 858- (1-2)
MS/MSD

oc Renort No: PI15-Landau Associates, Inc.
Project: QWEST NORTH LOT

1-01-4040 .043

ORGANICS A.IVAI,YSIS DATA SHEET

Semivolatiles by Sw8270D GCIMS
Paqe 2 of 2

Lab Sample ID: PI15D
LIMS ID:09-I'7549
Matrix: Soil
Date Analyzed MS 01/30/09 20:53

MSD: 07/30/09 21:30

Analyte SampIe
Spike MS

Added-MS Recovery
Spike MSD

MSD Added-MSD RecoverY RPDMS

4-Bromophenyl-phenylether < 59.2
Hexachlorobenzene < 59.2
Pentachlorophenol < 296
Phenanthrene I24
carbazole < 59 -2
Anthracene < 59 -2
Di-n-Butylphthalate < 59.2
Ffuoranthene 110
D\/rFne 111
eucylbenzylphthalate < 59.2
3,31-Dichforobenzidine < 296
Benzo (a) anthracene < 59.2
bis (2-Ethylhexyl)phthalate < 59.2
Chrysene < 59.2
Di-n-Octyl phthalate < 59.2
Benzo (b) ffuoranthene < 59.2
Benzo (k) ffuoranthene < 59.2
PAnznl:lnrrrenc < 59.2
rndeno (t-,) , z-cd) pyrene < 59 .2
Dibenz (a, h) anthracene < 59.2

\Yrrrr4lYv!J4!

1-Methvlnaphthafene < 59.2

t-100
LI2O

963
L290
]-200
].740
1070
1320
1260
1070
L960
L270
118 0

L250
1_l-l-0
1370
1480
-J.250

534
552
515

115 0

115 0
117 0
1030
1410
1-27 0

12TO
115 0
1-460
L3'7 0
113 0
3220
r280
l-2L0
]-320
l_150
L640
I41 0
l-320

639
657
532

119 0

14'7 0

t47 0

147 0

1,47 0

I47 0

747 0

74'7 0
747 0

I47 0

L47 0

3770
1-4'7 0
'J.47 0

r47 0
L47 0

747 0
'J.47 0

1-4't O

'J.41 0

1-41 0
L41 0

r4't 0

1480 74.32
1480 75.72
1480 65.L2
1480 t8.82
1480 81.1?
1480 11.02
1480 12.32
1480 81.8?
1-480 77 .62
1480 12.32
3780 5a.92
1480 81.8?
1480 79.12
1480 84.52
1480 75.O2
1480 92.62
1480 1002
1480 84.52
1480 42.82
1480 44.r2
1480 34.82
1480 77 .72

18.22 4.42
'79.62 4.42
70.a2 6.72
87 .52 8.92
86.42 5.72
82 .32 6 .02
78 .2e. 7 .22
9r.8e. 10.1?
8s.52 8.42
76.9+ 5.52
85.42 48.62
87 .Lz 5.62
82.32 2.52
89.8? s.4z
18 .22 3 .5%
rr2z 77.92
1004 0.72

89.8? 5.42
43.52 0.8%
44 .72 0 .8%
36.22 3.22
81.0? 3.42

Resufts reported in Pg/kg
RPD cafculated using sample concentrations per SW846

NA-No recovery due to high concentration of analyte
cal-culated negaLive recovery'

original sample and/orl-n

FORM III

F3g Rffi : ffiffi#ffir+



ORGANICS ANAI.YSIS DATA SHEET
Semivolatiles by SW8270D GCIMS
Paqe r ol 2

Lab Sample ID: PI16D
LIMS ID: 09-77549
Matrix: Soil ,/7
Data Ref ease Authorized': ,4t/
Rennrf ed . Og / 04 / 09 /'

Date Extracted | 07 / 29 / 09
Tt^f ^ ahrltrzod - O'7 /2, n /Oq ?n . q?

1 -es.

fnstrument/Analyst : NT4 / JZ
GPC Cleanup: No

CAS Number Analyte

n/a Dah^r+. \T^.ve ]\eyv!
Drniccl-.

AXs8fi:*@
INCORPORATED

Sample ID: 858- (1-2)
MATRIX SPIKE

PI15-Landau Associates, Inc.
QWEST NORTH LOT
L014040.043

Date Sampled: o7 /27 / 09
Date Received: o7 /27 / 09

Sample Amount: 8.
Finaf Extract Vo]ume: O .

Dil-ution Factor: 1.
Percent Moisture: 7.

RL

47 g-dry-wt
5mL
00
r>"

Result

ru6-Y5-Z
Lrr-44-4
95-57 -B
54r-7 3 -1,
r06 -46 -7
100-51-6
95-50-1
95 -48 -7
108-50-1
r06 -44-5
621- 54-7
57 -72-L
9B-95-3
7B-59-r
8B-75-5
105-67-9
65-85-0
111- 91- 1
120 - 83 -2
rzv-oz- L

9t-20 -3
1,06-47 -B
87 -68-3
59-50-7
9]--57 -6
77 -41-4
88-06-2
95-95-4
9r-58-7
88-74-4
131- 11- 3

208 -95 -B
99-09-2
83-32-9
51-28-5
1-00-02-1
15z-o+->
ovo- zu- z
127-t4-2
84-56-2
'7 005 -72 -3
85 -73 -'7
100-01-6
534 -52 -r

Phenol
Bis- (2-Chloroethyl) Ether
2 -Chlorophenol
1 ? -n'i chl nrol-renzene
1 , 4 -Dichlorobenzene
Benzyl Alcohol-
1, 2 -Dichlorobenzene
9 -Mat-hrz'l nhann l

2, 2' -Oxybis ( 1 -Chl-oroproPane )
/ nr^LL--f -^L^..^l1-tvrELtry rPrrerrvf

N-Ni troso -Di -N- Propylamine
Hexachl-oroethane
NiLrobenzene
T cnnhnrnno
o -lrli rrnnhann l

2 , 4 -DimeLhylphenol
Benzoic Acid
bis (2-Chloroethoxy) Methane
2 , 4-Dichlorophenol
I a I r-] ^l-''l ^-^1-.L , z , 4 - r r .r- urrJ- ()r (JDenz ene
lrTanh I h: I an a

4-Chloroanifine
Hexachlorobutadiene
4 - ChIoro- 3 -meLhylphenol-
2 -Methylnaphthalene
Hexachlorocyc f opentadiene
2 ,4 ,6 -Trichlorophenol
2, 4, 5-Trichl-orophenol
2 -Chloronaphthalene
2 -Nitroanil-ine
Dimethylphthalate
Acenaphthyl-ene
3 -Ni troani I ine
accnanhl-hcnc

2 , 4 -Dinitrophenol
4 -Nitrophenol
Dibenzofuran
? A-ni ni t- ra1- nl rrqng
2 , 4 -DinrLroto1uene
Diethylphthal-ate
4 - Chlorophenyl -phenylether
Fluorene
4 -Nitroaniline
4 , 5 - Dinitro- 2 -Methylphenol

59
59
59
59
59

300
59
59
59
59

300
59
59
59
59
59

590
59

300
59
59

300
59

300
59

300
300
300

59
300

59
59

300
59

590
300

59
300
300

59
59
59

300
590

FORM I e+&.1#



ORGANICS ANALYSIS DATA SHEET
Semivol-atiles by SW8270D GI/MS
IJacIe 2 0T z

Lab Sample fD: PT76D
LIMS rD:09-L7549
Matrix: Soil
Date Anal-lzed: 07 /30 / 09 20:53

CAS Nurnber Analyte

AXsbfi8rb@
INCORPORATED

Sample ID: 858- (1-2)
MATRIX SPIKE

Report No: PI15-Landau Associates, fnc.
Project: QWEST NORTH LOT

1014040.043

Rt Resu1t

QC

85-30-5
_LU.l_-5)-5

1a8-74-7
87-86-5
85-01-B
86-74-8
. -n a a -LZV'LZ- t

84-74-2
206-44-O
129-00-0
85-68-7
9r-94-r
55-55-3
1L7 -81,-'7
21-8-0r-9
1-1-7 -84-O
zu5->>-z
207-08-9
50-32-B
193 -39-5
53- /V-3
LY L- Z+- Z

90-12-O

N -Ni t rosodiphenylamine
4 - Bromophenyl - Phenyl ether
Hexachforobenzene
Pentachlorophenol
Phenanthrene
Carbazol-e
Anthracene
n i -n -trrr1- \zl nhf ha l-atepL tL use/

Fluoranthene
Pyrene
Butylbenzylphthalate
3, 3 ' -Dichl-orobenzidine
Benzo (a) anthracene
bis ( 2 - Ethylhexyl ) phthalate
Chrysene
Di-n-Octyl phthalate
Benzo (b) fluoranthene
Benzo (k) fluoranthene
P6hzA/:)nrrrane

\s/ Ff +v-rv

Indeno (I,2,3 -cd) pyrene
fti krenz (a . h ) anf.hracene
Benzo (9, h, i) Perylene
1 -Methylnaphthalene

Reported in pg/kg (ppb)

Semivolatile Surrogate Recovery

59
59
59

300
59
59
59
59
59
59
59

300
59
59
59
59
59
59
59
59
59
59
59

ds -Nitrobenzene
d14 -p-Terphenyl
d5 -Phenof
2,4,6 -Tribromophenol

72 .02
87.22
72.52
94 .42

2-Fluorobiphenyl 78. B?;

d4-L,2 -Dichl-orobenzene 68 . 8?
2 -Fluorophenol- 7l-.52
d4-2-Chlorophenol 75.52

FORM I



ORGANICS ANAI,YSIS DATA SHEET
Semivolatiles by Sw8270D GCIMS
Pacre t oT z

Lab Sample ID: PI16D
LIMS ID:09-l-7549
Matrix: Soil 4
Data Refease Authorized'rp
Reported : 08 / 04/ 09

Date Ext.racted : 0'7 / 29 / 09
Date Ana]yzedl. 07 /30/09 2L230
Instrument/Analyst : NT4 / JZ
GPC Cfeanup: No

CAS Nurnber Analyte

DaLe Sampled: 07/27/09
Date Received: 07 / 27 / 09

Sample Amount: 8

Finaf Extract Volume: 0

Dilution Factor: 1

Percent Moisture: 7

RI,

Ad D annrf lr1a .

Dr^r aal- .

Sample ID: 858- (1-2)
MATRIX SPIKE

PI16 -Landau Associates,
QWEST NORTH LOT
1014040.043

fixsbffier@
INGORPORATED

DUPLICATE

Inc.

.49 g-dry-wt

.5 mL

.00

.1-Z

Result

LU6->J-Z
111 AA Arfr-1=-=

95-57 -B
54].-7 3 -r
ruo-10- /

_LUU-f,r-O
95-50-1
95-48-7
1_08-60-1
106-44-5
62L- 64-7
57 -72-r
98-95-3
7B-59-r
BB-75-5
ro5-57 -9
65-85-0
LIL->L-T
rzu-65-z
LZU-62-!

9r-20 -3
r06-47 -B
87-68-3
59-50-7
> I- a t - o

17 -47 -4
88-O6-2
95-95-4
9r-58 -7
88-'74-4
131-11-3
208 - 96 -B
99-09-2
83-32-9
51-28-5
a00 -02-1
L5Z-O+-J

605 -20 -2
L2L-74-2
6+-OO- Z
'7005-72-3
85 -73 -'7
100-01-5
35+- 32- L

PhenoI
Pi c- /)-ah1 nrnol- hrz'l ) Elf har

\z vrrfvlv / lerfvr

2 -Chlorophenol-
1 ? -n i ch I nrnl'ren zene
1, 4 -Dichlorobenzene
Ran zrz l A-l cahnl

1, 2 -Dichl-orobenzene
2 -Methylphenol
2, 2' -Oxybis ( 1 - Chloropropane)
4 -Methylphenof
N-Ni troso-Di -N- Propylamine
Hexachl-oroethane
Nitrobenzene
T cnnhnrnne
1 - tr1 i t- rnnh on n]4 !rr ervyrrvrrv+

2 , 4 -Dimethylphenol
Benzoic Acid
bis (2 -Chl-oroethoxy) Methane
2 , 4-Dichlorophenof
1 . A 4-: ^1, 

-l^'^l^I I Z, +- rr J-Urrrur(J!enzene
lrTrnl.rf l.r:I ana

4-Chforoaniline
Hexachl-orobutadiene
4 -Chforo- 3 -methylphenol-
2 -Methylnaphthalene
Hexachl- orocyc l- open t adi ene
2 ,4 ,6 -Trichlorophenol
2 ,4 ,5 -Trichl-orophenol
2 -ChloronaphLhalene
2 -Nitroaniline
Dimethylphthalate
Acenaphthylene
3 -Nitroanil-ine
Acenaphthene
2 , 4 -Dinitrophenol
4 -Nitrophenol
Dibenzofuran
2 , 5 -Dinitrotol-uene
2 , 4 -Dinitrotoluene
Diethylphthalate
4 - Chlorophenyl - phenylether
Fl-uorene
4 -Nitroanif ine
4 , 6 -Dinitro- 2 -Methylphenol

59
59
59
59
59

290
59
59
59
59

290
59
59
59
59
59

590
59

290
59
59

290
59

290
59

290
290
290

59
290

59
59

290
59

590
290

59
290
290

59
59
59

290
590

FORM I s"-F6.6tue66,,H . ##trtu.lk



ORGANICS ANAI,YSIS DATA SHEET
Semivolatiles by SW8270D GCIMS
Page 2 of 2

Lab Sampfe ID: PI15D
LIMS IDz 09-L7549
Matrix: Soil-
Date Anal-yzedt 0l /30/ 09 21:30

CAS Nurnber Analyte

86-30-6
_LU_L-55-5

LaB -7 4 -a
B7-86-5
85-01-8
86-74-8
720 -72 -7
84-14-2
206-44-O
L29-00-O
B5-68-7
9r- 94 -1,
56-55-3
tL1 -81-7
2L8-Or-9
LI'7 -84-0
205 - 99 -2
207 -08-9
50-32-B
193-39-5
53-70-3
rJ r- z+- z
90-a2-0

d5-Nitrobenzer:e
rl-1 4 -n-Tornhanrrl
d5 - Phenol
2,4,5 -Tribromophenol

N-Ni trosodiphenyl amine
4 - Bromophenyl -phenyl ether
Hexachl-orobenzene
Pentachlorophenol
Phenanthrene
Carbazole
Anthracene
Di -n -Rrr.|- vl nhf hal.ate
Ffuoranthene
Pyrene
ButylbenzylphthalaLe
3, 3' -Dich]orobenzidine
Benzo (a) anthracene
bi s ( 2 - Ethylhexyl ) phthalate
Chrysene
Di-n-Octy1 phthalate
Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (a) pyrene
rndeno (L,2,3 -cd) pyrene
Dibenz (a, h) anthracene
RanT^/o h i)narvlene\:Jrrrr!t}.'vLJ

1 -Methylnaphthalene

Reported in pg/kg (ppb)

Sernivolatsile Surrogate Recovery

f)1- Pannrl_ NTo.
Yv .!vrv5

Drniacl-.

Sampte ID: 858- (1-2)
MATRIX SPIKE

PI15 -Landau Associates,
QWEST NORTH LOT
101_4040.043

RL Resul-t

Alsbfisrb@
INCORPORATED

DUPI,ICATE

Inc.

59
59
59

290
59
59
59
59
59
59
59

290
59
59
59
59
59
59
59
59
59
59
59

'tL.2z
88 .42
/ 3 .6>0

94.L6

2-Ffuorobiphenyl 80.0?
d4-7,2-Dichlorobenzene 70.0?
2-Fluorophenol- 59.I2
d4-2-Chlorophenol- 75.52

FORM I FH aiF} : #ffiffiF==



ORGANICS ANALYSIS DATA SHEET
Semivolatites by Sw8270D GCIMS
rdqE ! aL z

Lab Sample ID: LCS-072909
LIMS ID: 09-L7549
Matrix: Soil
Data Refease Authorized:
Renorfed: OA/O4/09

Date Extracted LCS/LCSDt o7/29/09

Date Ana]yzed LCS : O7 / 30 / 09 L4 | 4a
LCSD: o7/30/09 15:18

Instrument,/Analyst LCS : NT4/JZ
LCSD: NT4/Jz

GPC Cleanup: NO

Analyte LCS

ANALYTTCAL(JFA
RESOURCES\Z
INCORPORATED

Sample ID: LCS-072909
LCS/LCSD

na pan^rt I{-. pT16-Landau Associates, Inc.vv rrel,v!

Project: QWEST NORTH LOT
101_4040.043

Date Sampled : o7 / 2"7 / 09
Date Received: O7 /27 / 09

Sample Amount LCS:
I,CSD:

Fina] ExtracL Vo]ume LCS:
LCSD:

Dilution Factor LCS:
LCSD:

Percent Moisture: NA

Spike LCS
Added-LCS RecoverY LCSD

7.50 g
7.50 g
0.5 mL
0.5 mL
1.00
1.00

Spike LCSD
Added-LCSD Recovery RPD

Phenof
Bis- (2-Chloroethyl) Ether
l - nh l nrnnhann l
- err+v!vyrrvrrv4
1 ?-nichlornlrenzene
1 , 4 -Dichlorobenzene
a6n z1l1 A l nnhn l

1 2 -D i chl ornkren zene
! -Maf hrr'l nhannl
2, 2' -oxybl_s ( 1 -Chf oropropane)
/ nr^FL,,l^L^-^lr -r'rculry rPrlsllu!

N-Nit roso - Di -N- Propyf amine
Hexach I oroe thane
Nitrobenzene
T c nnh nrnn a
,-lrTi trnnhannl

^ 
, hl*^rL--i*L^-^l

z , + - !f lrrc Llry rPllsrtvl

Benzoic Acid
bis (2 -Chforoethoxy) Methane
2 ,4-Dichlorophenol
1 2 4-'lri chlorobenzene
NTrnl-rf l-r: l ora

4-Chloroaniline
Hexachl- orobutadi ene
4 -Chl or.)- ? -mefhwl Dhenol
2 -Methylnaphthalene
Hexachl orocyc I opent adi ene
2 4 .6 -Tri chl oronhenol-
2, 4, 5 -Tr ichlorophenol
, -r-h l nronenLrthel ene
2 -NiLroaniline
ni mathrr'l nhf h:l :t- a
Aran^nhl-h\/l ara

3 -NiLroaniline
A-an^nhj.hana

1-260
1090
L21 0

118 0

118 0
241-O
119 0

T2IO
1"020
2390
AIbU
L1't 0

1810
1-220
118 0

119 0

3920
777 0

L27 0

r230
12\0
37 40
IZ5U
1-280
L250
2380
1300
]JJU
]-250
L260
L320
1310
4400
7290

t67 0

167 0

167 0

161 0

L67 0

3330

167 0

L61 0

3330
-J.67 

0
IO / U

167 0

L67 0

L67 0

L67 0

5000
L67 0
167 0

L6'7 0
L6'7 0
4000

167 0

l-67 0

5000
1-67 0
L6'7 0
16'7 0
1-51 0
L6'7 0
L61 0

421 0
167 0

75.42
65 .32
'76.O2
70.12
7O.7"6
12 .42
1L .32
72.52
6r.72
'71,.82
69 .5"6
10 .az

1082
'73.L2
70.72
71,.32
'7 8 .42
70.12
16.02
73.72
72.52
93.s2
74.92
76.62
74.92
47 .62
77.82
/9 -6z.

'7 4 .92
'75 .42
79.02
78.42

103?
71 .22

rzov
11 10
LZ6V
118 0

119 0

2430
L200
121-O
104 0

241-0
L1-7 0
l_170
183 0

7240
r21-0
L200
3950
1t-80
L290
L240
I220
37'7 0
'J.260

1"290
tzov
23r0
1310
1340
L27 0
7240
131_ 0

131_ 0

4360
13 00

1-67 0
167 0

1-67 0
16'7 0
l-67 0

3330
767 0

167 0

167 0

3330
r6'7 0
1-67 0
L61 0

L67 0
'J.61 0

L67 0

5000
L67 0
16"7 0

l-67 0

4000
Ie' /U
16'7 0
'J.6'7 0

5000
ao / u

ro / v
1_67 0

167 0

767 0
ro / u

427 0
r57 0

15 .42
66.52
'7 6 .62
70.12
7r.32
'73 .0Z
7r .92
72.52
62 .32
72 .42
70.a2
'70.1"2

1r_0?r
74.32
72.5"6
7r .92
79.22
'7 0 .72
77.22
'74.32
13 .rz
94.22
75.42
77 .22
75.42
45.22
78.42
80 .22
76.02
74.32
'78 .42
18 .42

1,O22
'77.82

0.0?
1.8?
0.8?
0.0?
0.8?
0.8?
0.8?
0.0?
1, .92
0.8?
0.9?
0.0?
1, .1,2
a .62
2.sz
0.8?
l-.0?
o.92
r .62
0.8?
0.8?
0.8E
0.8?
0.82
0.8u
3.0?
0.8?
o .72
L-62
r .62
0.8?
0.0?
0 .92
0.8?

FORM III
. FEF-{FS g-_34-



Alsbfi:*@
INCORPORATED

Sample ID: LCSD-072909
LCSlLCSD

QC ReporL No: PI15-Landau AssociaLes, Inc.
Project: QWEST NORTH LOT

]-0l-4040.043

ORGANICS ANALYSIS DATA SHEET
Semivolatiles by sw8270D GclMs
Paqe 2 0T z

Lab Sample fD: LCS-072909
LIMS fD: 09-I7549
Matrix: Soil-

-1---^J r^S.u4LE AIfOfyZeU !u

LCSD:

Analyte

01/30/09 1-4
n1 /2.a /nq 1q

LCS

:47
:18

Spike
Added-LCS

Spike
LCSD Added-LCSD

I,CSD
Recovery RPD

LCS
Recovery

, 4-l');ni|ronhenol 3110
4-Ni fronhenol 1650
Dibenzofuran 1280
? 6-ninit-r^t-^lrrFne 1340
2 4-ninifroto'l rene 1430
ni al- hrr'l nhrha l ate 1330
a-Ch l nrnnhonrrl -nhcnrt1 alhar 112O
= vlrrv! vPrlslrJ t yrrullJ

Fluorene 1360
4-Nitroaniline 1430
4 6-ni nitra-) -Mef hrrlnhcnn] ?nnnv ! rrvs-r/

N-Nitrosodiphenylamine 1-280
4-Bromophenyl-phenylether I270
Hexachlorobenzene 7320
Pentachl nronhenol I270
Phenanthrene 1320
Carbazol-e 1310
Anthracene 1300

_LLL^r -!e 1340uf -tr-EuLy rpllLrldf aL
Fluoranthene L430
Pyrene 1330
Butyl-benzylphthalate 1-290
? ? ' -ni chl orohenzi dine 3950
Benzo (a) anthracene 1380
bis (2-ELhylhexyl)phthalate 1180
Chrysene 1380
^j - ^-L--1 -LrL^11te l_190uf-Ir-vuLyI PrrLrralo
Benzo (b) fluoranthene L490
Benzo (k) f luoranthene 'J"42O

Benzo(a)nwrene 1380
Indeno (L,2,3 -cd) pyrene 1130
nihenzl: h):nfhraeene 1110
RFnzn (o h i ) nervl ene 993\Jtrrr4lrv!i4!

1-Methylnaphthal-ene I29o

5000
1-6'7 0
LO / V

1-67 0
167 0

161 0

L6'7 0
L67 0

5000
L67 0
'J.6'7 0
'J.6'7 0
f b / u

L67 0

167 0

L6'7 0
167 0

IO / U

1-6'7 0
'J.6'7 0

421 0

161 0

L57 0
]-67 0
1-67 0
L61 0

L57 0

L61 0
tb / u
ab / u
1-67 0
167 0

62.22
99.42
t6.62
80 .22
8s.6%
79.62
79.02
8L .4Z
85 .62
60.o2
/6.66
76.02
79.02
76.02
'79.02
82 .62
'77.82
80 .22
85.6?
19 .62
77 .22
92 .52
82 .52
10 .'72
82 .62
1a.32
89.22
85.02
82 .62
6't .72
66.52
59.52
'77 .2"6

315 0
1,640
12AO
1350
L420
1330
1330
L37 0
]-430
3t_10
l-260
]-240
L290
t27 0
L320
l-34 0
l-290
]-320
L420
t-300
]-250
3900
1360
L200
1360
1t_90
1480
r_3 90
1360
116 0
1t_3 0
103 0
1310

5000
'J.57 0

L67 0

l-61 0

167 0

167 0

167 0

767 0
1,6'7 0
5000
]-67 0
167 0
I57 0

L57 0
l-67 0

l-61 0

167 0
L67 0
'J.61 0

16'7 0
1-67 0
427 0
ro / u

L57 0
167 0

L67 0
L61 0

1-5'7 0

L6'7 0
L67 0

!67 0
t6'7 0

]-67 0

63.0e
98 .22
76.62
80.8?'
85.0?
19.62
19.62
82 .02
85.6?
62.22
75 .42
14.32
77 .22
76.02
79.02
80 .22
'7'7 .22
19.O2
85.0?
11.82
75.42
9L.3Z
8r .42
7r .92
8t .42
tL.32
88.6?
83.22
8L .42
69.52
6'7.72
6r- lz
78.42

1.3?
r.22
0.04
0.72
0 .12
0.0?
0.8?
o .72
0.02
3 .62
r .52
2 .42
2.32
O .0"6
0.0?
2 .92
0.8?
t_.5?
0.72
2.32
2 .42
1.3?'
l- - 52
1,.12
1, .52
0.0?
0 .72
2.LZ
_L .56
2 .62
1.8?
3.72
t_.5?

Semivolatile Surrogate Recovery

d5 -Nitrobenzene
2 - Fluorobiphenyl
d14 -p-Terphenyl
d4 - I, 2 - Dichlorobenzene
d5 - Phenol
2-Fluorophenof
2 ,4 ,6 -Tribromophenol
d4 -2 -Chlorophenol-

Results reported in pg/kg
RPD calculated using sample concentrations per SW845.

LES LCSD
76.02 74.42
80.4% 78.42
9t .2e" 86 .42
7"7 .62 75 .22
76.82 74.72
'/6.32 76.32
100? 96.02

81.5? 79.22

FORM III
FE *,#



ORGANICS ANAI,YSIS DATA SHEET
Semivolatites by Sw8270D GCIMS
rdqe L vL z

Lab Sample ID: MB-072909
LIMS ID: 09-1,7549
Matrix: Soil- ^zu
n^ ts - n^r ^- ^^ ^,,tsh ari zad . %'UdLd KCf CdDE AULIIUL LLuv. lnu
Reported z 0B/04/09 "'

Date Extracted : O7 / 29 / 09
Date Anal-yzedt o7 / 30 / 09 L4 :04
InstrumenL/Analyst z NT4 / JZ
GPC Cl-eanup: No

CAS Nurnber AnalYte

ANALYTTCALIAF)
RESOURCES\Z
INCORPORATED

Sample ID: MB-072909
METHOD BI,AI{K

Af- Pannrt- JrTn. prl_5-Landau ASSOCiateS, InC.
Ye r\v},v!

Project: QWEST NORTH LOT
l.044040.043

nAt. F Samn'l ed. NAvuev esrrrY+vs.

Date Received: NA

Sample Amount: 7.50 g-dry-wt
Final Extract Vo]ume: 0.5 mL

Dilution Factor: 1.00
Percent Moisture: NA

RL Result

108-95-2
L1,t- 44 - 4
95-57-B
54I-7 3 - L
-LUb-+O- /
tuu-f,f-o
95-50-1
95-48-7
108-50-1
ro5-44-5
621"- 64 -7
67 -72-L
98-95-3
'7I -59 -7
88-75-5
1,05-57 -9
65-85-0
111-91-1
1,20 - 83 -2
r20-82-r
9t-20 -3
L06-47 -8
87 -68-3
59-50-7
9t-57 -6
77 -47 -4
88-06-2
95-95-4
9t-58-7
88-7 4-4
131-11_-3
208-96-8
99-09-2
83-32-9
51-28-s
r00 - 02 -1
a32-54-9
ouo-zv-z
LZ r- !+- Z

84- 65 -2
7 005-72 -3
86-73 -7
100-01-6
534-52-r

Phenol-
Bis- (2-chloroethyl) Ether
2 - Chlorophenol
l-, 3 -Dichforobenzene
l- , 4 -Dichlorobenzene
Benzyl Alcohol
1, 2 -Dichlorobenzene
2 -Methylphenol
2, 2' -Oxybis ( r - Chloropropane )

4 -Methylphenol-
N-Nitroso - Di -N- Propvf amine
Hexachl-oroethane
Nitrobenzene
I sophorone
2 -Nitrophenol
2 , 4 -Dimethylphenol
Benzoic Acid
bis (2 -Chloroethoxy) Methane
2 ,4-Dichlorophenol
L, 2, 4-Trichlorobenzene
\T=nhf ha I anarrqvf r urrs+ v..v

+ --Chloroaniline
Hexachlorobutadiene
4 - Chloro - 3 -methylphenol-
2 -MeLhylnaphthalene
Hexachl-orocyc lopentadi ene
2, 4, 6-Trichlorophenol
2 ,4 ,5 -Trichlorophenol
2 -Chl-oronaphthalene
2 -Nitroanil-ine
Dimethylphthal-ate
Acenaphthylene
3 -Ni troani I ine
Acenaphthene
2 ,  -DiniLrophenol
4 -Nitrophenol
Dibenzofuran
2 , 6 -DiniLrotol-uene
2 , 4-DiniLrotol-uene
Diethylphthal-ate
4 - Chlorophenyl -phenyl ether
Fl-uorene
4 -Nitroanil ine
4, 6 -Dinitro- 2 -Methylphenol

ol

67
67
67
67

330
ot
61
6'7
57

330
67
57
67
67
ol

670
6'7

330
ol
67

330
ol

330
ot

J5U
330
330

ot
330

67
67

330
67

670
330

67
330
330

67
67
67

330
670

<67
<67
<57
<67
<67

< 330
<67
<67
<67
<67

< 330
<67
<57
<67
<67
<57

< 670
<67

< 330
<67
<67

< 330
<67

< 330
<67

< 330
< 330
< 330
<57

< 330
<67
<67

< 330
<57

< 570
< 330
<67

< 330
< 330
<57
<67
<57

< 330
< 670

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
TT

U
U
U
U
U
U
U
U
U

FORM I # E r; tu tu=tu-Efr dF*E A &W " HgF*4q-FE"p



ORGANICS ANAI,YSIS DATA SHEET
Semivolatsiles by sw8270D GclMs
Paqe z or 2

Lab Samp1e ID: MB-072909
LIMS ID: 09-1'7549
Matrix: soil-
Date Analvzed? o7/30/09 a4:04

CAS Nurnber Analyte

AIsbfi8rr@
INCORPORATED

SamPle ID: MB-072909
METHOD BLANK

oc Ren.)rf No: PT15-Landau Associates, Inc.
xv A\vFv!

Project: QWEST NORTH LOT
1-0L4040 .043

RL Result

B5-30-5
101-55-3
r1-B-'74-t
87 -86-5
85-01-8
86-74-8
L20 -12 -7
84 -'/ 4 -2
205 -44 - 0
L29-00-0
85-58-7
9r-94-r
55-5s-3
1L7 -81-7
2r8-0r-9
1L7 -84-O
205 -99 -2
207 -08-9
50-32-B
193-39-5
s3-70-3
r9r-24-2
90-r2-0

N- Ni trosodiphenylamine
4 - Bromophenyl - phenyl e ther
Hexachforobenzene
Pentachl-orophenol
Phenanthrene
Carbazol-e
Anthracene
Di -n-Butylphthalate
Ffuoranthene
Pyrene
But.ylbenzylphthal ate
3, 3' -Dichlorobenzidine
Benzo (a) anthracene
bis (2 -Ethylhexy1 ) Phthalate
Chrysene
Di-n-Octy1 phthalate
Benzo (b) fluoranthene
Benzo (k) fluoranthene
Pan zn 1a ) nrzranc

rndeno (r-,, ,3- cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i ) perylene
1 -Methylnaphthalene

Reported in pg/kg (ppb)

Semivolatile Surrogate RecoverY

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

2-Fluorobiphenyl 73.52
d4-7-,2 -Dichf orobenzene 73 .22
2-Fluorophenol 65.92
d|-2-ChLorophenol 70.a2

67
67
67

330
57
67
67
67
6'7
o/
61

330
57
57
67
ot
6'7
57
ol
OI

57
67
ot

< 5'7

< ot

< 6/
<67
<67
<67
<67
<67
<57

< 330
<67
< 6'7
<57
<57
<57
<67
<67
<67
< 6'7
< 6'7
<67

d5 -Nitrobenzene
d14 -p-Terphenyl
d5 - Phenof
1 L A-Trihrnmnnh.enO]r ! rv! vLLLvyrr

70.02
92 .42
57 .22

100?

FORM I =-= E +-tuaEf44.t 4 &%?, " HJ€#I#JaJ A



ORGAI{ICS AI{ALYSIS DATA SHEET
PNAs by sIM SW8270D-SIM GCIMS
Page 1 of 1

Lab Sampfe ID: PI15C
LIMS ID: 09-17548
Matrix: Soil- ./?
DaLa Release Authorized: ';/l
Reportedt 08/07/09 ,/

Date Extracted: o7 /30/09
Date Arral-yzed: OB/03/09 15:15
Instrument/Analyst : NTa / YZ
GPC Cleanup: No
Sil-ica Ge1 Cleanup: Yes
Al-umina C]eanup: No

CAS Number Analyte

ANALYTTCAT(hr;t
RESOURCES\Z
INCORPORATED

Sample ID: 857- (15-16)
SA}TPI,E

oc Rcn.)rf N.): pI16-Landau Associates, Inc.Yv rrvFvr

Project: QWEST NORTH LOT
Event: 1014040.043

Date Sampled: o7/27/09
Date Received: 07 /27 /09

Sample Amount: 10.2 g-drY-wL
Fina] Extract Volume: 0.5 mL

Difution Factor: 1. 00
Percent Moisture . 62.32

RL Result

9t-20-3
9l-57 -6
90-12-0
208-95-8
83-32-9
86-73-7
85-01-8
L20-L2-7
206 -44-0
129-00-0
s5-55-3
218-01-9
205-99 -2
207 -08-9
50-32-8
193-39-5
53-70-3
L9L-24-2
L32-64-9

Naphthalene
2 -Methylnaphthalene
1 -Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
FluoranEhene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (a) pyrene
Indeno (L,2,3 -cd) pyrene
Dibenz (a, h) anthracene
Benzo (9,h, i) perylene
Dibenzofuran

Reported in pg/kg (ppb)

SIM Semivolatile Surrogate Recovery

d1 O-2-Methwlnanhl- h:'lane '7R.OZ

d14-Dibenzo(a, h) anthracen 69.3?

100
180
220

L2
L9
48

250
39

L20
130

82
L20

55
73
96
43
29
43
50

4.9
4.9
4.9
4.9
4.9
4.9
4.9
4.9
4.9
4.9
4.9
4.9
4.9
4.9
4.9
4.9
4.9
4.9
4.9

FORM I



ORGATiIICS AI{ALYSIS DATA SHEET
PNAs by SIM Sw8270D-SIM GClMs
Page 1 of 1

Lab Sample ID: PI16E
LIMS ID: 09-l-7550
Matrix: Soil
Data Re]ease Authorlzed:
Reported I 08/07 /09

Date Extracted: 07 /30/09
Date Anal-yzed: OB / 03 / 09 L6 :40
Instrument/Analyst I NT1" / YZ
GPC Cleanup: No
Silica Ge1 CleanuP: Yes
Alumina C]eanup: No

CAS Nurnber Analyte

At'- D annrl- \Ta .
Yv ]\e}/v!

Dr^ia-f.

Event:
Date Sampled:

Date Received:

Samp1e ID: B58- (15-15)
SAITTPLE

Pr.l-6-lJanqau
QWEST NORTH
rot404 0 . 043
07/27/0e
o7/27/09

Aisbff:*@
INCORPORATED

Associates, Inc.
LOT

Sample Amount: 10.6 g-drY-wt
Finaf Extract Volume: 0.5 mL

Dil-ut.ion Factor: 1. O0

Percent Moisture: 39.2t

RL Result

9L-20-3
9L-57 -5
90-L2-O
208-95-8
83 -32 -9
85-73-7
85-01-8
L20-L2-7
206-44-O
129-00-0
55-55-3
2L8-0L-9
205-99 -2
207 -08-9
50-32-8
193-39-5
53-70-3
L9r-24-2
L32-64-9

Naphthalene
2 -Methylnaphthalene
1 -Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (a) pyrene
Indeno (L, 2, 3 - cd) pyrene
Dibenz (a, h) anthracene
Benzo (gl, h, i ) perylene
Dibenzofuran

Reported in pg/kg (ppb)

SIM Semivolatile Surrogate Recovery

dL}-2-Methylnaphthalene 93.72
dl-4 -Dibenzo (a, h) anthracen 97 -34

2LO
150
130
150
140
370

1,800
520

1, 800
1,500

810
800
550
550
810
250
130
2LO
L70

4.7
4.7
4.7
4.7
4.7
4.7
4.7
4.7
4.7
4.7
4.7
4.7
4.7
4.7
4.7
4.7
4.7
4.7
4.7

E
E
E
E
E
E
E
E
E

FORM I E#e E* :WWW"##



fixsbfisib@
INCORPORATEDORGANICS AIVALYSIS DATA SHEET

PNAs by srM SW8270D-SrM GCIMS
Fdue f, ur a

Lab Sample ID: PI15E
LIMS ID:09-17550
Matrix: Soil-
Data Refease Authorized:
Rennrf erl : oR / O'7 / 09vvl v 

' I

Date Extracted z O7/30/A9
Date Analyzed:. 08/07/09 12:58
Instrument/Analyst ? N'I1- / Yz
GPC Cleanup: No
Silica Ge1 Cleanup: Yes
Alumina Cleanup: No

CAS Number AnalYte

Sample ID: 858- (15-16)
DII,UTION

QC Report No: PII-5-Landau
Project: QWEST NORTH

Event: 101-4040.043
Date Samp]ed: 07 / 27 / 09

Date Received, 07/27/Og

Associates, Inc.
LOT

Sample Amount: 10.6 g-drY-wt
Finaf Extract Vofume: 0.5 mL

DiIuLion Factor: 10.0
Percent Moisture:. 39.2%

RL Resu1t

9L-20-3
9L-57 -5
90-L2-0
208-95-8
83-32-9
86-73-7
85-01-8
120-L2-7
206 -44-0
129-00-0
55-55-3
218-01-9
205-99 -2
207 -08-9
50-32-8
193-39-5
53-70-3
L9L-24-2
t32-64-9

Naphthalene
2 -Methylnaphthalene
1 -Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
AnEhracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (a) pyrene
Indeno (L, 2, 3 -cd) pyrene
Dibenz (a, h) anuhracene
Benzo (9, h, i) perylene
Dibenzofuran

Reported in pg/kg (ppb)

SIM Sernivolatile Surrogate Recovery

d10-2-Methylnapht.halene 80.0?
dl-4 -Dibenzo (a, h) anthracen LITZ

2L0
140
110
150
150
350

1,800
s00

2 ,000
1, 500

840
800
510
570
790
400
150
420
180

47
47
47
47
47
47
47
47
47
47
47
47
47
47
47
47
47
47
47

FORM I E -f, g G tb! 54 Er$i E-Jqi - *# F rH+Afu".ffMMLF-



*rs5fi8rr@
INCORPORATEDORGANICS AI{ALYSIS DATA SHEET

PNAs by sIM SW8270D-SIM GClMs
Pacre l- oI r_

T,alr S:mnlc TT): Pf15G
LIMS ID: 09-L7552
Matrix: Soil-
Data Release Aut,horized:
Renorf erl ? On / O7 / 09

Date Ext.racted : O7 / 30 / 09
Date Anal-yzed': oB / 07 / 09 13 :23
Instrument/Analyst : NT! / Yz
GPC Cleanup: No
Sj-1ica Ge1 Cleanup: Yes
Afumina Cleanup: No

CAS Nrrmber Analyte

Sample ID: 850- (15-15)
SAIdPLE

a)r- Ron-rt- NTn . PI15 -LandaUYv ]\eyv!

Project: QWEST NORTH
Event: 1014040.043

Date Sampled: 07/27/09
DaLe Received: 07/27/09

Associates, Inc.
LOT

Sample Amount: 10.4 g-drY-wt
Fina] Ext.ract Vo]ume: 0.5 mL

Dilutlon Factor: 1.00
Percent Moisture: 49.42

RL Result

9L-20-3
9L-57 -6
90-r2-0
208-95-8
83-32-9
86-73-7
85-01-8
L20-L2-7
206-44-O
129-00-0
s5-55-3
218-01-9
205-99 -2
207 -08-9
50-32-8
193-39-5
53-70-3
L9L-24-2
L32-54-9

Naphthalene
2 -Methylnaphthalene
1 -Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (a) pyrene
Indeno (L ,2 ,3 - cd) pyrene
Dibenz (a, h) anthracene
Benzo (9t, h, i) perylene
Dibenzofuran

Reported in pg/kg (ppb)

SIM Semivolatile Surrogate Recovery

dIO-2-Methylnaphthalene 87.72
d14-Dibenzo(a, h) anthracen 105?

28
L2

7.2
37

5.8
19

250
2LO

1,500 E

1,400 E
t,2oo E
t,200 E

800 E

800 E

1,300 E

500 E

320
4L0
8.5

4.8
4.8
4.8
4.8
4.8
4.8
4.8
4.8
4.8
4.8
4.8
4.8
4.8
4.8
4.8
4.8
4.8
4.8
4.8

FORM I



AXs5fi8rr@
INCORPORATEDORGANICS AI{ALYSIS DATA SHEET

PNAs by SIM SW8270D-SIM GCIMS
Page 1 of 1

Lab Sampl-e ID: PI16G
LIMS ID: 09-17552
Matrix: Soil
Data Refease Authorized:
Reported o8/0'7/09

Date Extractedz 07/30/09
Date Analyzedz 08/07/09 14:38
InsLrument/Analyst z NTt /Yz
a:Dr- ala^nrtn. I\T^

Sifica Gel Cleanup: Yes
Afumina Cleanup: No

CAS Nruber Analyte

Sample ID: 850- (15-15)
DILUTION

YI-ZU-3
9r-57 -6
90-L2-0
208 - 96 -8
83-32-9
85 -"7 3 -7
85-01-8
1-20 -L2-7
205 -44-O
129-00-0
55-55-3
218 - 01- 9

205-99 -2
207 -08-9
50-32-8
L93 -39 -5
53-70-3
L9t-24-2
1,32-64-9

I\Trnl-rf hr'l ana

Z -trtethylnapht.halene
1-Methylnapht.halene
Acenaphthylene
Acenaphthene
Fl-uorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (a) pyrene
fndeno (A, 2, 3 -cd) pyrene
Dibenz (a, h) anthracene
Benzo (g,h, i) perylene
Dibenzofuran

nC RFnrrrf Nrr: PI15-Landau
xv r\eFvr

Project: QWEST NORTH
Event : 10l-4 04 0 . 04 3

Date Sampled: 07/27/09
Date Received: o7 /27/09

Sample Amount: 10.4 g-dry-wt
Final Extract Vol-ume: 0.5 mL

Dil-ution Fact.or: 10 . 0
Percent Moisture : 49.42

RL Resu1t

Assoclates, Inc.
LOT

<48U
<48U
<48U
<48U
<48U
<48U

220
L70

1,400
L,400
1,100
1,100

720
720

1,100
360
260
270

<48U

48
48
4B
4B
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48

Reported in pg/kg (ppb)

SIM Semivolatile SurrogaLe Recovery

dl}-2-Methylnaphthalene 73.32
d14-Dibenzo(a, h) anthracen 90 ' 0?

FORM I FH Ess ;ffiffilm=ffi



Als5fiSeb@
INCORPORATED

Matrix: Soil-

SIM SW827O SI'RROGATE RECO\ITRY SI'M}IARY

QC Report No: PI16-Landau Assocj-ates' Inc.
Project: QWEST NORTH LOT

1014040.043

Client fD MNP DBA TOT OUT

B57- (

MB-07
LUD-U
TCSD-

15-16)
3009
73009
073009
1s-1 5 )

1s-1 6 )

1s- 16 )

1s-16)
1s-16)
1s-16)

B58-
858-
858-
IJf,b-
IJOU-
IJOU-

DL
MS
MSD

DT,

LCS/MB rrMrrs

( 3s-100 )
(31 -L20)

U

0
0
0
0
0
0
0
0
0

78.0? 69.32
'7 2 .3% 1L9Z
'7 9 .32 1202
69.32 110%
93.'72 9'7 .3e"
80.0? rr']e"
91.3? L04Z
86.0% 58.3%
81 .72 105%
73.3% 90.0U

QC LIMITS

(34-100)
( 10-117 )

(MNP) : d10-2-Methylnaphthalene
(DBA) : d14-Dibenzo (a, h) anthracene

Prep Method: SW3550B
Log Number Range: 09-1.7548 to 09-17552

Pida I i^r Pt th

FORM-II SIM SW827O

!:F E +F3 g*



fix35fi:*@
INCORPORATEDORGANICS AIVAI,YSIS DATA SHEET

PNAs by Sw8270D-sIM Gc/Ms
Pacre I or l_

Lab Sample fD: PI16E
LIMS ID: O9-17550
Matrix: Soil r7Z
Data Release Authorized': 4
ReporLed I 08/07 /09 n'

Date Extracted MS/MSD: 0'7/30/09

Date AnaLyzed MS 08/A7/09 L3?48
MSD: 08/07/09 :-4:L3

fnstrument/Alrlal-yst MS : NTI/YZ
MSD: NTI/YZ

Analyte Saarple

Samp1e ID: 858- (15-15)
MATRIX SPIKE

nr1 Pah^ri- I\T^.
xv ^\vFvr

Drni enl- .

Event:
Date Sampled:

Date Received:

SampIe

Finaf Extract

Dil-ution

Spike MS

Added-MS Recovery

PI 16 -Landau
QWEST NORTH
1014040.043
o7/27/Oe
o7/27/Oe

Amount MS: 10.5
MSD:10.5

Vol-ume MS: 0.50
MSD: 0.50

Factor MS: l-.00
MSD: l-.00

Assoc j-ates, Inc .

LOT

g-dry-wt
g-dry-wt
ML
ML

Spike MSD

Added-MSD Recovery RPD

ar^*LrL^1^-^l\dPltLlIdrcrrE

2 -Methylnaphthalene
1- -Methylnaphthalene
Acenaphthylene
Anan anhl- lranc

Fluorene
Phenanthrene
Anthracene
Fl-uoranthene
Pyrene
Berrzo (a) anthracene
Chrysene
Benzo (b) fluoranthene
Benzo (k) fluoranthene
Ran?^arln\rrana

\g/ yf +v-rv

rndeno (7, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (g, h, i) perylene
Dibenzofuran

209 320
L49 213
L27 247
a48 298
r-39 309
368 s45 E

1750 E !720 E
519 E 703 E

1840 E 1910 E
l.490 E 1680 E

8t-3 E l-070 E

802 E 1060 E

657 E 596 E

556 E 975 E

807 E l-040 E
258 439
130 306
208 358
1,66 315

D onnrt- arl

r4z

1-42
r42

r42
1-42

r42
LlZ

1-42

1Aa

r42

L42
r42
L42

L42
1,42
742
r4z
L4Z

1-42

L42
1-42
L42
742

78.22
87 .32
84.52

7062
1,202
1,252

NA
130?

NA
NA
NA
NA
NA
NA
NA

1,272
7242
113 ?
105t

310
zoz
237
283
324
549 E

2080 E
942 E

2860 E
zz+v L
t-570 E
1490 E
1200 E
L420 E
1410 E

4L9
275
325
325

7'J,.1,2 3 .22
79.62 4.!Z
77 .52 4.rz
95 .'J-Z 5 .22
r_304 4.12
1272 O .12
NA NA

298+ 29.r2
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA

t13z 4 .72
ro2t 1,O.'tZ

82.42 12.42
1-!22 3.L2

in pg/ks (ppb)

NA-N9 recovery due to high concentration of analyte in original sample,
cal-culated negative recovery, or undetected spike.

RPD cal-culated using sampl-e concentrations per SW845.

FORM III P&.&W



Alstfi:*@
INCORPORATEDORGANIES A.I{ALYSIS DATA SHEET

PNAs by SIM SW8270D-SIM GCIMS
Page 1 of 1

Lab Sample ID: PI16E
LIMS rD: O9-17550
Matrix: Soil-
Data Release Authorizedz
Reportedz 08/07/09

Date Extracted? o7 /30/09
Date Analyzed: 08/07/09 13:48
Instrument/Analyst : NTI /YZ
GPC Cleanup: No
Silica Ge1 CleanuP: Yes
A]umina Cleanup: No

CAS Number Analyte

Sample ID: 858- (15-15)
MATRIX SPIKE

QC Report No: PI16-Landau
Project: QWEST NORTH

Event: l-014040.043
Date Sampled: o7/27/09

Date Received: o7/27 /09

Associates, Inc.
LOT

Sample AmounL: 10.6 g-drY-wt
Final ExLract Vol-ume: 0.5 mL

Dil-ution Factor: 1.00
Percent Moisture : 39.23

RL Resu1t

9t-20 -3
>L-5t-O
90-L2-O
zv6->o-6
d5- 3Z->
85-73-7
u5-uJ_-o
120 -12 -7
206-44-0
129-00-0
56-55-3
z16-uL->
205 -99 -2
zu I -v6- >

3U- 5Z-6
193-39-5

ar>L-za-z
L5Z-O.r->

\Tanl.rt-ha'l ona

2 -Methylnaphthalene
1 -Methylnaphthalene
Acenaphthylene
Aaanrnhfhana

Fl-uorene
Phenant.hrene
AnLhracene
FLuoranthene
Pyrene
Benzo (a) anthracene
f'h rrrcan c

Benzo (b) fluoranthene
Benzo (k) ffuoranthene
Benzo (a) pyrene
Indeno (I, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i) perylene
Dibenzofuran

Reported in pg/kg (ppb)

SIM Semivo1atsile Surrogate Recovery

d1O-2-MethylnaPhthalene 9I-32
d14-Dibenzo (a,h) anthracen tO4Z

4.'7
4.7
4.7

4.7
4.7
4.7
4.7
4.7
4.7
4.7
4.7
4.7
4.7
4.7
4.7
4.7
4.7
4.7

FORM I



ORGANICS ANAI,YSIS DATA SHEET
PNAs by SIM Sw8270D-SIM GClMs
Page 1 of 1

Lab Sample fD: PI16E
LIMS ID:09-17550
Matrix: Soif .J
Data Release Authorized.. ru
Ranorf erl . oR / o7 / 09 'ft/vvl v t I

Date Extractedl. o7 /30/09
Date Anafyzed. 08/ 07 / 09 14 :13
f nstrument/Analyst : NT]- / YZ
GPC Cl-eanup: No
Silica Ge1 Cleanup: Yes
Al-umina Cleanup: No

CAS Number Analytse

Als:il8*@
INCORPORATED

Sample ID: 858- (15-15)
IiTATRIX SPIKE DUPI,ICATE

n1a Pan^rl- I\T^.
Yv r\vYvr

Dr^io.l-.
Event:

Date Sampled:
Date Received:

PI16-Landau
QWEST NORTH
LOL404 0 .043
07/27/Oe
07 /27 / Oe

Associates, Inc.
LOT

Sample Amount: 10.5 g-dry-wt
Finaf Extract Vol-ume: 0.5 mL

Dil-ution Factor: 1.00
Percent Moisture: 39.22

Rt Result

v)_-zu-5
yl_-3 / -o

90-12-o
208 -95-8
83 -32-9
86-73-7
85-01-8
r ^n 1^ tLZV- LZ- I

206-44-0
129-00-0
55-55-3
2t8 - Or- 9
205-99 -2
207 -08-9
50-32-8
r>5-5>-a
53-70-3
L>r-z+-z
L5Z-O+->

IrTr nl-r l- ?r r 'l an c

2 -Methylnaphthalene
1 -Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Drrran a

Benzo (a) anthracene
.-h rrzq en a

Benzo (b) fluoranthene
Benzo (k) f l-uoranthene
Benzo (a) pyrene
lndeno (I,2,3 -cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i) perylene
Dibenzofuran

Reported in pg/kg (ppb)

SIM Semivolatile Surrogaue Recovery

dl}-2-Met.hylnaphthalene 85.0?
d14 -Dibenzo (a, h) ant.hracen 68 . 3?

4.7
4.7
AA

4.'7

A1

4.7
4.7
4.7
4.7
4.'7
4.7
4.7
4.7
4.7
4.7
4 -'7
A1
4.7

FORM I *?*rff 'm*=ffin$ffi4&&W.MW4



ORGANICS AI{AIJYSIS DATA SHEET
PNAs by sw8270D-sIM GclMS
Page 1 of 1

Lab Sample ID: LCS-073009
LTMS ID:09-17550
Matrix: Soil
Data Release Authorized:
Rcnnrf erl I OA / O'7 / 09

Date Extracted': o7 / 3A / 09

Date Analyzed LCS:08/03/09 L5 25
LCSD: 08/03/09 ts:so

Tnstrument/Anal-yst LCS : NTI/YZ
T.-cn. xt.rt /vz.

LrLLI L4

Analyte

Al3bff:el@
INCORPORATED

Sample ID: LCS-073009
LAB COIiIIROL SAIIIPLE

Pf15-Landau Associates, lnc
QWEST NORTH LOT
10a4040.043
NA
NA

QC Report No:
Proj ect :

Event:
r\ri-a Qamn lcd.

Date Received:

Sample

Final- Extract

Dilution

Amount LCS:
LCSD:

vo-Lume !u5:
LCSD:

Factor LCS:
LCSD:

1n n d-Ar\r-r.rf
1fl A a-Arrr-r^rl-

0.50 mL
0.50 mL
1. 00
1.00

LCS
Spike LCS

Added-LcS Recovery
Spike LCSD

LCSD Added-LCSD Recovery RPD

NT:nhf hal cnc

2 -Methylnaphthalene
1 -Methylnaphthalene
Anananhfhrrl ene

Anananhfhcna

Fl-uorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (b) fluoranthene
Benzo (k) fluoranthene
Panznfr\nlrrana\s/ YJ +vrrv

rndeno (r,2,3 -cd) pyrene
Dibenz ( a, h) anthracene
Rcnzn/o h.i)nerwlene\J.+'r4'E'+f-'

Dibenzofuran

r22
118
II7
rzo
L22
1_34

148
151
foo

1_44

l-5 B

r49
1_7 3
161
r52
L62
180
1_44

L2o

Danarf aA

72.OZ 12 -22
'7r.32 9.8?
10 .72 9 .92
80.0? 4.92
7'7 .32 5 .0%
88.0? r.5Z
103? 4.Oz
100? o.7z
1"L3Z 2 .42
100? 4.1,2
108? 2.52
103? 3.3"6
rr2E 2.92
101t 5 .8?

98 .72 2 .72
105? 3.rz
115? 3.42

92 .0e" 4 .32
'18 .72 L.1Z

150
150
150
l_5 0

150
150
t_5 0

150
150
150
t-50
t_50
150
150
150
150
150
1_50

l-50

81.3?
'18.72
78.02
84.02,
81.3?
89.3?
98 .72

101- ?
1113

96 .02
105?

99 .32
1t_5?
L07Z
101?
108?
L20Z

96 .02
80.0?

108
ro7
auo
L20
LL6
L32
1E1

150
!70
150
roz
1-54
]-58
L52
148
1-5'7

1_7 4
r_3 8
atb

1_5 0

r_50
150
150
150
150
l_5 0

t_50
1s0
150
t_5 0

150
1s0
150
150
150
150
150
r-5 0

in pg/kg (ppb)

RPD calcufated using sampfe concentrations per SW845

SIM Semivolatile Surrogate Recovery

LCS LCSD
d10-2-Methylnaphthafene 79.3e" 69.32
d14-Dibenzo(a, h) anthracen l20Z 110%

FORM III -F"- i. 'L riffi WffiffiE"+



ORGAI{ICS ANALYSIS DATA SHEET
PNAs by sIM SW8270D-SIM GClMs
Page 1 of 1

Lab Sample ID: MB-073009
LrMS ID:09-17550
Matrix: Soif
Data Refease Authorized, fr
Reported : 08 / O7 / Og t7

Date Extracted: 07 /30/09
Date Anal-yzed; 08/03/09 L4:59
Instrument/Analyst ? NT1- / Yz
GPC Cleanup: No
Sil-ica Ge1 Cleanup: Yes
Alumina Cleanup: No

CAS Nurnber Analyte

ANALYTTCAT(hr-t
RESOURCES\7
INCORPORATED

Sample ID: MB-073009
METIIOD BLANK

n r- Pan^rl_ I\Tn. pI15 -LandaU ASSOCiateS, InC .Yv r\eyv-

Project: QWEST NORTH LOT
Event: 1014040.043

Date Sampled: NA
DaLe Received: NA

Sample Amount: 10.0 g-drY-wt
Final ExLract Vo]ume: 0.5 mL

Dilution Factor: 1. 00
PercenL Moisture: NA

RL ResuII

91,-20 -3
9L-57 -5
90-1_2-0
zud- 96- 6

83-32-9
86 -73 -7
85-01-8
]-20 - 1-2 -7
206 -44-O
129-00-0
56-55-3
218 - 01- 9
205-99 -2
207 -08-9
50-32-8
r>3-5>-a
53-70-3
!> r- z+- z
132-64-9

rt^*LtsL-l ^*^r\qPrr urr4J srrs
2 -Methylnaphthalene
1 -Methylnaphthalene
AcenaphLhylene
Acenaphthene
Ffuorene
PhenanLhrene
Anthracene
Fl-uoranthene
D\/ran a

Benzo (a) anthracene
1-l-rrrz<ana

Benzo (b) fluoranthene
Benzo (k) f l-uoranthene
Benzo (a) pyrene
Tnrlann 11 ) '2, -or7 ) nrrrena

\Lt?tJ vs/y1 rv+^v

Dibenz {a, h) anthracene
Benzo (9, h, i) perylene
Dibenzofuran

Reported in pg/kg (ppb)

SIM Semivolatile Surrogate Recovery

d10 -2 -Met.hylnaphthalene 72 .32
d14-Dibenzo(a, h) anthracen tt9?

< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 5.0 u

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

qn

FORM I trEE# :4#ffiffia+H



na PFn-rt- I\Tn . pT 15 - LandauYv r\v},v!

Project: QWEST NORTH
1014040.043

Ais:fi8rb@
INCORPORATED

Associates, Inc.
LOT

ORGAIVICS A.I{ALYSTS DATA STIEET
NWTPH-HCID Method by GClFrD
Page 1 of 1

Matrix: Soif

Data Refease Authorized:
Reported | 07 /29/ 09

ARI ID Sample fD
Extraction Analysis

Date Date DL Range Result

MB-072809 Method Blank
09 -a7547

o7/28/oe o7/28/oe 1.0
Diesef
oil
n - tFa rnh an rr'lv t e!yrrer.t +

Gas
DieseI
oil
n-tFarnhanrzlv te!yrrerfj +

< 20 u
<50u
< 100 u
1,042

>20
>50
> 100
98 .62

pr16B Bs7- (10-1s) 07/28/09 07/28/09 1.0
O9-I7547 HC rD: GRO/DRO/MOTOR OIL

Reported in mglkg (ppm)

Gas value based on tota1 peaks in the range from Toluene to C12.
Diese1 vafue based on the total peaks in the range from C12 Lo C24.
Oil- value based on the total- peaks in the range from C24 to C38.

tr E s# ffi#ffi4=



AXsSfiSr!@
INCORPORATED

Matrix: Soif

(O-TER) o-Terphenyl

072809MB
Hh /- | | tr- | 5 |

IICTD SURROGATE RECOVERY ST'MMARY

oc RFn(.)rf No: PI16-Landau Associates, Inc.Yv r\vYvr

Project: QWEST NORTH LOT
1014040.043

Client ID O-TER TOT OUT

I,CSIMB LIMITS

(68 -a22)

Prep Method: SW3550B
Log Number Range: 09-L7547 La

r04z
98 .62 0

QC LIMITS

(s0-r_s0)

09 -]-7 547

FORM-II HCID ffiffiffi e+ aq



Aistff:*@
INCORPORATED

TOTAIJ HCID R.AI{GE HYDROCARBONS-EXTRACTION REPORT

ARI 'Job: PI16
Matrix: Soil Project: QWEST NORTH LOT
Date Received: o7 /27 / 09 101-4040.043

Sample Final Dran

ARI ID C]ient ID Amt Vo] Basis Date

O9-I7547 -O728O9MB MeLhod Bfank 10.0 g 5.00 mL - 07 /28/09
O9-I7547-PI16B Bs7- (l-O-1s) 7.18 g 5.00 mL D 07/28/09

Basis: D=Dry WeighL W=As Received # F € si : ffiffiS'E$_,e+;
trFTn Erv#*=a+i na Dah^'+



firsbfisrb@
INCORPORATEDORGAMCS AI{AIJYSfS DATA SHEET

TOTAIJ DIESEI' NA}IGE IIYDROCARBONS
NWTPHD by GClFfD-Silica and Acid Cleaned QC Report No: Pr54-Landau Associates, Inc.
Page 1 of 1

Matrix: Soil

Data Release Authorized:.
Reporred: 08/0L/09

ARI ID Saru)le ID

\fi>

Project: Qwest North Lot
l_014040.043

Extraction Arralysis EF\r
Date Date DL Range RL Result

MB-072909 Method Blank 07/29/09 07/30/09 l-.00 Diesel 5.0 < 5.0 U
09-1,7829 HC rD: --- FrD4B l-.0 Motor Oil- l-0 < 10 U

o-Terphenyl 85.88

P154A 857- (l-0-l-5) 07 /29/09 07 /30/09 1.00 Diesel L4 100
09-1,7829 HC ID: DRO/MOTOR OIL FID4B 2.0 Motor Oil 27 470

o-Terphenyl 84.08

Reported in mglkg (ppm)

EFV-Effective Final Volume in mL.
Dl-Dilution of extract prior to analysis.
Rl-Reporting 1imit.

Diesel quantitation on total peaks in the range from C12 Eo C24.
Mafnr Ai I -'antitation on totaf peaks in the range from C24 to C38.v+! Ys

HC ID: DRO/RRO indicate results of organics or additional hydrocarbons in
rancres are not identifiable.

FORM I

FH A# ;+**ffiffine&,



fixsbffieb@
INCORPORATED

CI,EA}IED TPHD SURROGATE RECOVERY SI'MMARY

Matrix: Soil QC Report No: Pl54-Landau Associates, Tnc.
Pro-iect: Owest North Lot

l_01_4040.043

Client XD OTER TOT OIXT

MB-072909
LCS-012909
LCSD-072909
Bs7- (r_0-1_s)

8s.8t 0
91.88 0
87.42 0
84.08 0

I,CS/MB IJIMITS QC I'IMITS

(orER) = o-Terphenyl (63-115) (49-1,20)

Prep Method: SW3546
Log Number Range: 09-1.7829 to 09-L7829

Paqe 1 for PI54
FORM-II TPHD

i=+ F "i r+ . =ruR==f,*EE=-H* C S# HFgJry#C* F



ANALYTICAL IARE$ifi;;;w
ORGAI{ICS ANALYSIS DATA SHEET TNCORPORATED
N$flrPHD W GC/FtD-Silica and Acid Cleaned Sample rD: LCS-072909
Page 1 of l- LCS/LCSD

Lab Sample ID: LCS-072909 QC Report No: Pl54-Landau Associates, Inc.
LIMS ID:. 09-L7829 Project: Qwest North Lot
Matrix: Soil- 101-4040 . 043
Data Release Authorized'\ii> Date Sampled: O7/27/Og
Reported . 08 / 01, / 09 Date Received: 07 / 27 / 09

Date Extracted LCS/LCSD: 07/29/09 Sample Amount LCS: 10.0 g
LCSD: l-0.0 g

Date Analyzed LCS:. 07/30/09 L9:47 Final Extract Volume LCS: l-.0 mL
LCSD: 07 /30/ 09 20:00 LCSD: 1.0 mL

Instrument/Analyst LCS: FID/MS Dilution Factor LCS: l-.0
LCSD: FID/MS LCSD: l- . 0

Spike LCS Spike LCSD
Range IJCS Added-LCS Recovery LCSD Addad-LCSD Recovery RPD

Diesel

o-Terphenyl

Results reported in mg/kg
RPD calculaLed using sampfe concentrations per SW846.

L28 150 85.38 124 t_50 82 .72 3 .22

TPHD Surrogate Recovery

LCS LCSD
9l_ . 88 87 .42

FORM III

trHs€s ;;ffi##L&#



fixstfi8ri@
INCORPORATED

TOTAI, DIESEIJ R,AIVGE ITYDROCARBONS-EXXR,ACTION REPORT

ARf Job: PI54
Matrix: Soil Project: Qwest North Lot
Date Received: 07 /27 /09 l-01-4040.043

Client Final Prep
ART ID Client ID Amt VoI Basis Date

09-L7829-072909M81- Method Bl-ank 1-0.0 g 1-.00 mL - 07 /29 / 09
09-L7829-072909LCS1- Lab Control 1-0 . 0 g l- . 00 mL - 07 /29 / 09
09-1,7829-072909LCSD1 Lab Control Dup 10.0 g 1-.00 mL - 07/29/09
09-I7829-PI54A B57-(l-0-15) 7.30 S l-.00 mL D 07/29/09

Basis: D=Dry Weight W=As Received
Diesel Extraction Report

FE *"F5 r ffiffi#'4#



fitsbff:rb@
INCORPORATED

INORGANICS ANAIYSIS DATA
TOTAT METAIS
Page 1 of 1

Lab Sample ID: PT16A
LIMS ID: O9-17546

Sarnple ID : P57 - (L-21
SAI'{PLE

QC Report No: PI16-Landau Assoclates, Inc.
Proj ect: QWEST NORTH LOT

L)I4040.043
Date Sampled: 01 /21 /09

Date Recelved: 01 /2'7 /09

SHEET

Matrix: SolI
Daca Release Authoriz
Reported: 08/01/09

Percent Totaf Solids: ll .8e"

Prep
Meth

Prep
Date

Analysis Analysrs
Method Date CAS Number Analyte RL mg/kg-dry o

3050B
3050B
3050B
30508
3050B
CLP

3050B

6 0108
6 010B
6 010B
60108
60108
141IA
60 10B

6

0.2
0.6
o.2

2

0.03
1

7

0.2
L3.2
75 .5

59
0. 05

74

08/03/09
0B/03/09
08/03/09
08/03/0e
08/03/09
08/03/09
08/03/09

a8/05/09
08/05/09
aB/05/09
0B/05/09
08/05/09
08/06/09
08/05/09

'7 440-38-2
1 440-43-9
7 440-47 -3
7 440-50-8
7 439-92-L
7 439-97 -6
7 440-66-6

Arsenic
Cadmium
Chrorniurn
Copper
Lead
Mercury
ZLnc

Il-An: l rrto rrndof ocf arl :1- ni rzon
R',-Rcn^rf 'nn r 'i nll

RL

FORM-I
F?E:-rygRHF " W#KJffiF%}ffiF



Alstfi8ir@
INCORPORATED

INORGANICS A\IAIYSIS DATA SHEET
TOTAI, METAIS
Page 1 of 1

Lab SampIe ID: PI 1 6D
LIMS ID: O9-I1549
Matrix: Soif
Data Release Authorize
Reported:. 0B/01 /49

Percent Total Sofids:

Sanple ID: B58-(1-2)
SAI'IPLE

QC Report No: PI16-Landau Assocj-ates, Inc.
Proj ect: QWEST NORTH LOT

1014040.043
f):fa Q:mnlod. 01 /21 /09

Date Received: 01 /21 /09

Prep
Meth

Prep
Date

Analysis Analysis
Method Date CAS Number Analyte RL m9lk9-dry

3050B
30508
3050B
3050B
30508
CLP

3050B

aB/03/09
a8/03/09
08/03/09
0B/03/09
a8/03/a9
a8/03/0e
a8/03/09

6 010B
601 0B

60108
6 0108
6 010B
141IA
6 010B

08/05/09
0B/05/09
08/05/09
08/05/09
08/05/09
08/06/09
08/45/09

5

4.2
31.9
26 .9

25
0.59

58

1 440-38-2
'7 440- 43-9
7 440-47 -3
7 440-50-8
7 439-92-t
7 439-97 -5
7 440-66-6

Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Zine

5

0.2
0.5
0.2

2

0 .02
1

IT-An: l rzf o rrndorecror-l :l_ ni rran

R r,-Qpnnrf i ro T, i rit
RL

FORM-I

n'#e4*



INORGANICS ANALYSIS DATA SHEET
TOTA], METAIS
Page 1 of 1

Lab Sample fD: PI16F
LIMS ID: O9-17551
Matrix: Soil
Data Rel-ease Authori z
Reported: 08 /01 /09

Percent Total SoLids:

ANALYTTCALIAFA
RESOURCES' \!rr'f
INCORPORATE;

Sanple ID: 860-(1-2)
SA}4PLE

QC Report No: PI16-Landau Assoclates, fnc.
Proj ect: QWEST NORTH LOT

ral4040.043
Date SampJ-ed: 01 /21 /09

Date Received: 01 /21 /09

Prep
Meth

Prep
Date

Analysis Analysis
Method Date CAS Nunber Anal.yte RL nglkg-dry o

3050B
JU]U11

30508
3050B
JU]UtJ
CLP

3050B

a8/03/49
0e/03/a9
08/03/09
0B/03/09
a8/03/49
08/03/a9
a8/03/a9

6010B
5010B
6010B
6010B
6010B
141IA
6010B

5

0.2
0.5
0.2

2

0 .02
1

7

0.2
28.5
29.8

37
0. 05

56

08/05/09
0B/45/09
0e/a5/09
08/a5/09
08/a5/09
0B/06/09
a8/05/09

7 440-38-2
1 440-43-9
7 440-4'l -3
7 440-50-8
7 439-92-L
'7 439-97 -6
7 440-66-6

Arsenic
Cadmium
Chrorniurn
Copper
Lead
Mercury
Zinc

tl-An:lrzra rrndoi-ocfad af cirrcn

RT,-Reoorr i no T,i nit"- r!-r'_

RL

FORM-I



INORGANICS ANALYSIS DATA SHEET
TOTAI. METATS
Page 1 of 1

Lab Sampl-e ID: PI16H
LIMS ID: O9-17553
Matri-x: Soil
Data Refease Authoriz
Reported: 08/01 /09

Percent Totaf Sofids:

ANALYTICALIa
RESOURCES\Z
INCORPORATED

Sample ID: E}61-(1-2)
SAI"IPLE

QC Report No: P115-Landau Associates, Inc.
Project: QWEST NORTH LOT

1014040.043
Date Sampled: 01 /21 /09

Date Received: 01 /2'7 /09

Prep
Meth

Prep
Date

Analysis Analysis
Method Date CAS Nurnber Analyte RL mg/kg-dry

30508
JU:UtJ
3050B
3050B
3050B
CLP

3050B

08/03/09
a8/03/09
a8/03/09
08/03/09
a8/03/09
08/03/09
08/03/09

6 010B
6 010B
6010B
6 010B
6010B
1 411_A

6 010B

0e/05/0e
0B/05/09
08/05/09
08/05/09
08/0s/09
a8/06/09
a8/05/09

7 440-38-2
1 440- 43-9
7 440-47 -3
7 440-50-8
7 439-92-L
1 439-91 - 6

7 440-65-6

Arsenic
Cadmi-um
Chromium
Copper
Lead
Mornrrrrl

ZLnc

5

0.2
0.5
0.2

2

0 .02
1

6

0.2
10.8
49.t

l7
0 .02

31

Il-An: l rrf c rrndol- oc1_ecl :f ci rrcn
RT,-Ronorf i ro -,i nit

RL

FORM-I



AlsifiSrb@
INCORPORATED

INORGANICS ANAIYSTS DATA SHEET
TOTAT, METAIS
Page 1 of 1

Lab SampIe ID: PI16I
LIMS ID: A9-I1554 /hMatrix: Soi I 4/
Daca Release Authorrzep,: j/
Reported: 0B/a1 /a9 V'/
Percent Total SoIids 9I.3%

Sample ID: E}65-(1-2)
SAT"IPLE

QC Report No: P116-Landau Associates, fnc
Project: QWEST NORTH LOT

1014040.043
Date Sampled: 01 /2'7 /09

Date Received: 0'7 /2'7 /A9

Prep
Meth

Prep
Date

Analysis Analysis
Method Date CAS Number Analyte RL n9lkg-dry a

3050B
3050B
3050B
3050B
30508
CLP

3050B

a8/03/09
a8/03/09
a8/03/09
aB/03/09
0B/03/09
08/03/09
08/03/49

6010B
6010B
6010B
5010B
6010B
141IA
6010B

08/a5/09
08/45/09
08/05/09
08/05/09
08/a5/0e
0B/06/09
a8/05/09

7 440-38-2
7 440-43-9
7 440-47 -3
744 0-50-8
7 439-92-L
7 439-97 -6
7 440-66-6

Arsenic
Carlmiurn
Chromium
Copper
Lead
Mercury
Zinc

5

0.2
0.5
0.2

2

0 .02
1

30
0.4

42.L
64.3
r32

0. 05
104

tl-An: I rzra rrndof acf orl :l- a i rrcn" Y_"*__
RT.-Ren.-f irc 'I iniL

RL

FORM-I

E-'& J* #F H#ffiF€F#&*



fixs:lH:rb@
INCORPORATED

INORGANICS ANAIYSIS DATA SHEET
TOTAI METAIS
Page 1 of 1

Lab Sample ID: PI16J
LTMS ID: O9-17555
Matrix: Soif
Data Release Authorize
Reno-fed:. AR /A1 /a9

Sample ID: 867-(L-21
SAt'4PLE

QC Report No: PI16-Landau Associates, fnc.
Project: QWEST NORTH LOT

1014040.043
Date Sampled: 0l /21 /09

Date Received: 01 /21 /09

Percent TotaI Sofids: 90.5%

Prep Prep Analysis Analysis
Meth Date Method Date CAS Number Analyte RL mglkg-dry a

30508 08/03/09 5010B 08/05/09 7440-38-2 Arsenic
3050B 0B/03/A9 6010B 08/05/09 1440-43-9 Cadmium
3050B 08/A3/09 6010B 08/05/09 744O-47-3 Chromium
3050B 08/A3/A9 6010B 08/05/A9 7440-50-8 Copper
30s0B 0B/A3/09 60108 08/05/A9 7439-92-L Lead
CLP 08 /03 / 09 I 41 LA 08 / 06/ A9 7439-97-6 Mercury
3050B A8/03/09 6010B 0B/A5/09 7440-66-6 Zinc

I1-Ana lrzre rrnde-er:ted af oi ven RL
RL-Reportrnq Lamrt

5

a.2
7

0.2 u
0.5 26.2
0 .2 25.L

2L2
0.02 0.02

r4t

FORM-I
-FE 5"# ; #ffi#m=



Alsbfisr!@
INCORPORATED

INORGANICS AI{AIYSIS DATA SHEET
TOTAI META],S
Page 1 of 1

Lab Samp-Ie ID: PI15K
LIMS ID: O9-17556
Matrix: Soif
Data Release Authoriz
Reported: AB/01 /09

Percent Total Solids:

t.)1- P onari NTn .

Prni ocf .

Sarnple ID : 85 9- ( 1-2 )

SAI{PLE

PI16-Landau Associates, Inc.
QWEST NORTH LOT
1014040.043

Prep
Meth

Prep
Date

Analysis Analysis
Method Date

n-fa a=mnrarr. 
^1 /21 /09rquv vsrrryruv.

Date Received: 01 /21 /09

CAS Nunber Analyte RL mg/kg-dry. Y

3050B
30508
3050B
3050B
3050B
CLP

3050B

08/03/49
08/03/a9
08/03/49
0B/03/09
08/03/09
a8/03/09
08/03/09

6 010B
6010B
60108
6010B
6010B
141IA
6 0108

5

a.2
ntr

0.2
2

0 .42
1

7

0.2
38.5
55. 3

67

o.t2
82

08/05/09
08/05/09
08/05/09
08/05/09
0B/05/09
08/06/09
08/05/09

7 440-38-2
1 4 40- 43-9
7 440-47 -3
7 440-50-8
7 439-92-L
7 439-97 -6
7 440-66-6

Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Zj-nc

Il-An: l r11- a rrndol- onrarl :i ai rzan

p | _PAnArr r n- Lr nIt

RL

FORM-I

tr-g Rffi : ffiffiffiffi#



Alstfi:rb@
INCORPORATED

INORGANICS ANALYSIS DATA SHEET
TOTAL METAI,S
Page 7 of L

Lab Sample ID: PI15L
LIMS ID: O9-I1551 A
Matrix: Soif ,{/^
)ata Ref ease Autho r ize{{ff
Reporced: 08/A1 /09 !/4

/
Percent Tot al Solids : 75.8"a

Ar- P ann r l- JrJa .

PrAi a.f .

Sample ID: 864-(t-21
SAI'4PLE

PI16-Landau Associates, Inc.
QWEST NORTH LOT
1014040.043

Prep
Meth

Prep
Date

Analysis Analysis
Method Date

n3f^ q:mnr a.r. 
^1 /21 /09

Date Received: 01 /21 /09

CAS Nurnber Analyte RL n9lk9-dry

3050B
3050B
3050B
30508
3050B
CLP

3050B

a8/a3/09
08/a3/09
08/03/09
08/03/09
08/03/09
a8/03/09
a8/03/09

6 0108
5 010B
6 0108
60108
6 0108
741IA
6 010B

6

0.2
0.6
0.2

2

0.03
1

8

0.2
18.0
34.9

6

0.06
42

08/05/09
08/05/09
0B/05/09
08/05/09
08/05/09
08/06/09
08/05/09

7 440-38-2
'7 440- 43-9
7 440-47 -3
7 440-50-8
7 439-92-L
7 439-97 -6
7 440-66-6

Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
ZLne

Il-An:l rz*c rrnclef ocf od :t nirze"r Rlv rrrrq r y !v

R I -Qcnn r-' nrT T,i rn i L

FORM-I

FFe*_#BWEFn_ne



ANA.-_.^_. a

"="3liEtiwINCORPOHATED
INORGA}.IICS ANA],YSIS DATA SHEET
TOTAI METAIS SamPle ID: 857-(1-2)
Page 1 of 1 I'{ATRIX SPIKE

Lab Sample fD: PI16A QC Report No: PI16-Landau Associates, Inc.
LIMS ID:. 09-11546 aA Project: QWEST NORTH LOT
Matrix: SoiI 4l 1014040.043
Data Ref ease Authorized:rrff Date Sampled: 0'7 /21 /09
Reported : 08 / o1 / 09 // | Date Received: 01 / 21 / 09

v/
/

}4ATRIX SPIKE QUA].ITY CONTROL REPORT

Analysis
Analyte Method Sample Spike

Spike
Added

I
Recovery a

Arsenic 60108
Cadmium 60108
Chromium 60108

Zinc

6 010B
6 010B

60 10B

1

0.2 u

13 .2
15 .5

59
0.05

14

24r
59.'7
1r .1

135
294

0.38
12a

244
60. 9

60.9
60 .9

244
0 .298

6A .9

95 .92
98 .02
96.r2
91 .12
96 .32

111%

15 .52
Mercury 1 41IA

Reported rn mglkg-dry

N-Control Limit Not Met
lJ-9 Panarrarrr Nlnf Annl i n:trl c S:mnl c Conr-enrraf i on Tnn Hi rrhrr o r\cuvvuL y !\vL nIJlJrruq!rr, uqrrryrv

NA-Noc AppIrcable, Analyre Not Spiked

Per.enf Reco\/er\/ Limits: 15-125%

FORM-V

Fg g# : ffi#ffiffi#



Ais5ff:tb@
INCORPORATED

INORGANICS ANAIYSIS DATA SHEET
TOTAI. METAIS
Page 1 of 1

Lab Sample ID: PI16A
LIMS ID: O9-I1546
Matrix: SoiI . n
Dara Release Autho ri."ffi'tr
Reported OB /Ai /09 (-Y/

t'/

Sample ID: 857-(L-21
DUPLICATE

QC Report No: PI16-Landau Associates, fnc.
Proj ect: QWEST NORTH LOT

1014040.043
Date Sampled: 01 /21 /09

Date Received: 01 /21 /09

}4ATRIX DUPLICATE QUAIITY CONTROL REPORT

Analysis Control
Analyte Method Sample Duplicate RPD Lj-mit a

Arsenic 60108
Cadmium 60108
Chromium 60108

Lead
60108
6 010B

1

0.2 u
t3.2
75.5

59
0. 05

14

Reported in mg,/kg-dry

*-Control Limrt Not Met
L-RPD Invalid, Lrmit : Detectron Limit

7 0.0% +/- 6 L
0.2 U 0.0? +/- A.2 L

12.6 4.12 +/- 202
68.8 9.32 +/- 202

43 31.42 +/- 202 *

0.08 46.22 +/- 0.03 L
61 19.3% +/- 2AZ

Mercury 1 41IA
Ztnc 6 010B

FORM-VI

Fsaffi :##ffiffi*



INORGANICS AI{AIYSIS DATA SHEET
TOTA], METALS
Paqe 1 of 1

Analyte
Analysis
Method

Sanple ID:

QC Report No: PI16-Landau
Project: QWEST NORTH

1014040.043
fl:f e S,amnl ed: NA

Date Recei-ved: NA

BI.ANK SPIKE QUAIITY CONTROL REPORT

firs5HSr!@
INCORPORATED

LAB CONTROL

l^^^^l -r^^ T-^nD-vufqLgD, fltu.

LOT
Lab Samp1e ID: PIl6LCS
LIMS ID:. 09-71549
Matrix: Soil-
Data Release Authorize
Reported:. 0B / 01 / 09

Spike
Found

Spike
Added

E

Recovery a

Arsenic
Cadmium
Chromium

Lead
Marnrrrrr

Zinc

Dannri- ar]

6 010B
6 010B
6 010B
6 0108
6 010B
1 4'/ IA
6 010B

'i n ma /Va-Artt

21r
51.3
52 .8
Ea I

203
0.49

50

240
50.0
s0.0
50.0

200
0.50

50

10 5%

103%

106?
105%

L02Z
98.0?

100%

N-Control fimit not met
NA-Not Applicable, Analyte Not Spiked
Controf Limi-ts: 80-120%

FORM-VII

trH g"# ; #ffi#ffiffi



ANALYncAb@

ftl"3*ff"or=o
SampJ.e ID: METHOD BLANK

INORGANICS ANAIYSIS DATA SHEET
TOTAI METAIS
Page 1 of 1

Lab SampIe lD: PI16MB
LIMS ID:09-11549 /1
Macrix: Soif Ai
Daca Release Auchorizefi, f
Reported : 08 / 01 / 09 '4

/
Percent Total SoIids: NA

QC Report No: PI16-Landau
Project: QWEST NORTH

1014040.043
D:fe S:mnled: NA

Date Received: NA

CAS Nurnber Analyte

Accnni:f o< Tnn

LOT

Prep
Meth

Prep
Date

Analysis Analysis
Method Date rnglk9-dry Y

3050B
3050B
3050B
30508
30508
CLP

3050B

6 010B
6 010B
6010B
601 0B

60108
1 4'7IA
6 010B

5

0.2
0.5
0.2

2

0 .02
1

5

0.2
0.5
0.2

2

0 .02
1

08/03/09
08/03/09
08/03/09
08/03/09
08/03/09
0B/03/09
0B/03/09

08/05/09
08/05/09
08/05/09
0B/05/09
0B/05/09
0B/06/09
08/05/a9

1 440-38-2
'7 440-43-9
1440-4'7-3
1 440-50-8
1 439-92-r
1439-9'7 -6
1 44A-66-6

Arsenic
Cadmium
Chromium

Lead
Mcrcrrrrz

Zinc

U

U

U

U

U

U

U

ll-An: I rri o rrnr-lof oe f cd :r oi rrcn
1r^ l nLt

RL

FORM-I

F,E s# :#mffi#8"



SGS North America. lnc.

Kelly Bottem
Analytical Resources, lnc.
4611 S. 134th Place
Tukwila, WA 98168-3240

Report Number: G104G10

Client Project QVVEST NORTH LOT

Dear Kelly Bottem,

Enclosed are the results of the analytical services performed under the referenced project for the received

samples and associated QC as applicable. The samples are certified to meet the requirements of the National

Environmental Laboratory Accreditation Conference Standads. Copies of this report and supporting data will be

retained in our files for a period of five years in the event they are required for future reference. Any samples

submitted to our laboratory will be retained for a maximum of thirty (30) days from the date of this report unles{;

other arrangements are requested.

lf there are any questions about the report or services performed during this project, please call Linda Mc\Mtirter

at (910) 350-1903. We will be happy to answer any questions or concerns which you may have.

Thank you for using SGS North America, Inc. for your analytical services. We look forward to working with you

again on any additional analytical needs.

Sincerely,

Project Manager
Linda Mc\Mtirter

Page 1 of 1

SGS North America, Inc.

ab/;r

SGS North America Inc

=:= g +ry.3i 3*
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SGS North America. lnc.

SGS
Case Narrative

SGS Project: G1040-10
Project Name: QWEST NORTH LOT

For Method: 8290

r The submitted sample was accepted into the lab on July 2gh,2O0g and extracted on
August 30th, 2009 by method 3540C. The sample extract and associated QC extracts
were then processed through clean-up as prescribed in the SGS standard operating
procedures andanalyzed by HRGC/HRMS for method 8290.

r The sample had to be re-extracted resulting in minimal volume for the final analysis. As
a result, the reported EDL's are elevated due to the low sample volume extracted.

o Sample 09-17554-PIf6l 865-(l-2) required an additional 5X dilution in order to
improve the quality of the data for many of the target analytes due to interferences.
The dilution factor is notated on the form I's and the reported concentrations have
been adjusted.

o The reported recovery of 13C12-l 
,2,3,4,7,$-HxCDD for sample 09-17554-PIf 61 865-

(1-2) is above the laboratory's recommended QC limits. Clean-up standards are not
required by Method 8290 and are used by the laboratory for informational purposes only.

o The reported data for the sample was re-extracted on August 30th, 2009 out of Method
8290 recommended Hold time. The initial extraction date was on August 24th,2009. The
data was rejected due to LMB and sample contamination. The first re-extract was on
August 26th,2009 and data was rejected again due to LMB and sample contamination.
The initial sample results can be submitted if requested.
Note: according to SGS SOPs and section 6.4 of Method 8290-September 1994:

Storage and Holding Times - All samples, except fish and adipose tissue samples, must be stored at
4C in the dark, extracted within 30 days and completely analyzed within 45 days of extraction. Fish
and adipose tissue samples must be stored at -20C in the dark, extracted within 30 days and
completely analyzed within 45 days of collection. Whenever samples are analyzed after the holding
time expiration date, the results should be considered to be minimum concentrations and should be
identified as such.
NOTE: The holding times listed in Sec. 6.4 are recommendations. PCDDs and PCDFs are very
stable in a variety of matrices, and holding times under the conditions listed in Sec. 6.4 may be as
high as a year for certain matrices. Sample extracts, however, should always be analyzed within 45
days ofextraction.

Page 2 of 13

FE A# ; #####

a-



SGS North America. Inc.

SG$ List of Qualifiers: Dioxin's

B Analyte was detected in the Lab Method Blank at a level above the Reporting Limit.

EDL "Estimated Detection Limit"

EMPC "Estimated Maximum Possible Concentration"

RL Report Limit

CL Control Limit

U Undetected

ppt Parts-per-trillion(pglg;ngL)

V Recovery is below quality control limit. The data has been validated based on a

favorable signal-to-noise and detection limit.

# Outside quality control limits

* Indicates that the ion-ratio fails high or low; analyte reported as an EMPC

An average uncertainty of 30o/o can be routinely achieved as concluded from the evaluation of HRGC-
HRMS standard operating procedures. The following flags wam the data user of situations where the

uncertainty may be greater than stated.

A Amount detected is less than the Lower Method Calibration Limit.

J Amount detected is between the Method Detection Limit and the Lower Calibration
Limit.

O The recovery of this analyte in the OPR is above the Method QC Limits and the reported
concentration in the sample may be biased high.

E Amount detected is greater than the Upper Calibration Limit.

S The amount of analyte present has saturated the detector. This situation results in an

underestimation of the affected analyte(s).

a lrdicates the presence of a quantitative interference. This situation may result in an

underestimation of the affected analyte(s).

I Indicates the presence of a qualitative interference that could cause a false positive or an

overestimation of the affected analyte(s).

DPE Indicates the presence of a peak in the polychlorinated diphenylether channel that could
cause a false positive or an overestimation of the affected analyte(s).

DCz50.081908.1

Page 3 of 13
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W
Analvte

2,3,7,8-TCDD
1,2,3,7,8-PeCDD
1,2,3,4,7,9-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
OCDD

2,3,7,8-TCDF
1,2,3,7,8-PeCDF

2,3,4,7,8-PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

SGS North America. lnc.

Toxic Equiialency Factors

wHo* 1998

1

I
0.1
0.1

0.1

0.01
0.0001

0.1
0.05
0.5
0.1

0.1
0.1

0.1
0.01

0.01

0.0001

wHo* 2005

1

1

0.1

0.1

0.I
0.01

0.0003

0.1
0.03

0.3
0.1

0.1

0.1
0.1

0.01

0.01

0.0003

International-89

1

0.5
0.1

0.1

0.1

0.01

0.001

0.1
0.05
0.5
0.1

0.1
0.1
0.1

0.01

0.01

0.001

MADEP*

I
0.5
0.1

0.1

0.1

0.1

0.001

0.1
0.5
0.5
0.1

0.1
0.1
0.1

0.1

0.1

0.001

* World Health Organization
* 

Massachusetts Department of Environmental Protection

Page 4 of 13
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SGS North America, Inc.
SGS Environmental Sernices

6290
09-us54-PU6I B6s-(t-2)
Analytical Resources, Inc.

Page 5 of 13

FFH 5"# : ffiffi###

Analytical Data Sheet

Analyte Amount
pgc

EDL
pclc

RL
oe/s.

EMPC
osle

RT
(min.)

Ratio Qualilier

2,3,7,8-TCDD
1,2,3,7,8-PeCDD

1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
OCDD
2,3,7,9-TCDF
1,2,3,7,E-PeCDF

2,3,4,7,8-PeCDF
r,2,3A,7,9-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
l,2,3,7,8,9-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

ND
ND
ND

EMPC
ND
t3l

1020

ND
ND
92.1

EMPC
r9.3
r9.8
ND
115

ND
198

27.3

8.19
14.6

14.0

14.3

32.1

6.81

ro.t

I 1.5

21.4

12.4

62.2

62.2

62.2
62.2

62.2
t24
t2.4
62.2

62.2

62.2

62.2

62.2

62.2
62.2

62.2
124

16.4

ll.4

35:16

38:04
4l:46

32:36

34:34
34:40

35:07

37:01

4l:58

0.94

1.09
0.88

|.6r
1.43

t.22
l.3l

1.04

0.90

I

I

A
a
A

A
A
A
A
a

QA

A
Iotal TCDDs
Iotal PeCDDs

Iotal HxCDDS
Iotal HpCDDs
lotal TCDFs
fotal PeCDFS

Iotal HxCDFS
fotal HoCDFs

ND
ND

76.0

214
ll0
795
s83
31s

27.3
8.19

I
62.2

62.2

62.2

12.4

62.2
62.2

62.2

13.2

92.4

s94

a
a
a

a
a
a

wHo-2005 TEQ$D=0)
WHO-20051P91}'JD=/z)

34.4

57.1

J I.L
5E.7

Project Name:

ID:

Laboratory Informaflon
Project ID:
Sample lD:

ion Date./Time:

Receipt Date/Time:
Extraction Date:

Datey'Time:

QWESTNORTH LOT

09-r7554-Pn61 865-(r-2)

G1040-10
G1040-t0-lJ D5
07127109 8:40
07129109 10:20
08/30/09
Ogl02l09 12:31

Sample Inforrnation
Report Basis:

Matrix:
Weight/Volume:
Solids / Lipids:
Original pH :

Batch ID:
Instument:
Filenamc:
Retchk:
Begin ConCal:
End ConCal:
Initial Cal:

Dry
Soil
1.080 I
74.5 o/o

NA
wot7269
HRMSI
a02sep09c-7
a02sep09c-l
a02sep09c-l
a02sep09c-8
m8290-100708a



SGS North America. lnc.
SGS Environmental Services

09-17ss4-Pr161 865-(l-2)
ical Resources. Inc,

Labeled
Standard

Expected
Amount

(np)

Measured
Amount

{ns)

Percent
Recovery

(o/"1

RT

(mln.)

Raaio Quallfier

Extraction Standards

13c12"2,3,7,8-TCDD

| 3 Cl2-1,2,3,7,9-PeCDD

13 C | 2- 1,2,3,6,7, 8-H xCD D

13 cl2-1,2,3,4,6,7,E-HpCDD

13C12-OCDD

t3ct2-2,3,7,8-TCDF

| 1 C l2 - t,2,3,7,$-PeCDF

13 Cl 2- | 2 3,6,7,8-HxCDF

| 3 C | 2 - r,2,3,4,6,7,8-HpC DF

2

2

2

2

4.0

2

2

2

2

1.27

2.O7

t.97

2.t4

4.12

0.840

2.10

1.90

t.t4

63.4

104

9E.4

t07

r03

42.0

105

94.9

56.9

28:21

32:46

35:16

38:04

4l:46

27:25

32:01

34:39

37:01

0.79

1.58

1.25

1.06

0.90

0.80

1.58

o.52

0.45 a
Cleanup Standards

37C14-2,3,7,B-TCDD

| 3 C 12-2,3,4,7,B-PeCD F

13 c 12 - 1,2,3,4,7, 8 -HxCDD

l30l2-1,2,3 4,7,8-HxCDF

13 Cl2-1,2,3,4,7,8,9-HpCDF

0.4

0.4

0.4

0.4

0.4

0.275

0.449

0,549

0.462

0.452

;8.8

Il2
t37

ll5
n3

28;22

32:37

35:12

34:34

38:34

1.58

r.30

0.s2

0.46
InJectlon Standards

r3ct2-1,2,3,4-TCDD

| 3 Cl 2- 1.2.3.? .8.9-Hx CDD

2.0

2.0

27:34

35:30

0.79

1.26 a

Information
Project Name:

Sample ID:

Laboratory Information
Project ID:

ID:
Date/Time:

Receipt Date,/Time:
Extraction Date:

Date/Time:

QWESTNORTH LOT

09-r7s54-Pn6t 865-(t-2)

Gt(X0-t0
G1040-10-rJ D5
07127109 8:40
07129109 10:20

0E/30/09
O9l0A09 D:ll

Sample Informatlon
Report Basis:
Marix:
Weight/ Volume:
Solids / Lipids:
Original pH :

Batch ID:
Instument:
Filename:
Retchk:
Begin ConCal:
End ConCal:
Initial Cal:

Dry
Soil
I.080 e
74.5 o/o

NA
wG17269
HRMSI
a02sep09c-7

a02sepO9c-l

a02sepO9c-l
aO2sep09c-8

m8290-100708a

Analyzed by:
Date:

Rcviewedby:]fl!-
Da;.:-\74)1

Page 6 of 13
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SGS North America, lnc.

SG S Environ n en t a I Serv i ces

Method 8290
Lab Mclhod Blrnk

tlcal Data Shccl
Analyte Amount

pgc
EDL
pgs,

RI.
pEl8,

EMPC
pgE

RT
(mln.)

Rltlo Qurllflcr

2,3,7,B-TCDD
1,2,3,7,8-PeCDD
|,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,E,9-HxCDD
1,2,3,4,6,7,8-HpCDD
OCDD
2,3,7,8-TCDF
1,2,3,7,8-PCCDF
2,3,4.7,8-PcCDF
1,2,3,4,7,8-HxCDF
| ,2,3,6.7,8-HxCDF
2,3,4,6,7,8.HxCDF
I,2,3,7,8,9-HxCDF
I,2,3,4,6,7,8-HpCDF
I,2,3,4,7,8,9-HpCDF
OCDF

U.4UZ

ND
ND
ND
ND

0,318
2.07

0.268
ND
ND
ND
ND
ND
ND
ND
ND

EMPC

0.500
0.500
0.s00
0.500

0.500
0.s00
0.500
0,500
0.500
0,500
0.500
0.500
1.00

I .00
5.00
5.00
5.00
5.00
5.00
t0.0
r.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
10.0 0.444

2E:22

37:57
4l:33
27t27

4t|46

u.o /

l.l4
0.E6

0.79

0.7 t t

A

A
A
A

A
Iotal TCDDs
t'otal PcCDDs

l'otal HxCDDs
lotal HpCDDS
fotal TCDFS
folal PeCDFS
fotal HxCDFS

lotal HpCDFS

u4uz
ND
ND

0.658
0.268
ND
ND
ND

0.500

0.500

0.500
0.500
0.500

I .00

5.00

5.00
5.00
r.00
5.00
5.00
5.00 0.230

WHG2005 TEQ (ND=0)
wHo-2005 TEQ ND=%)

oStJ
r.03

U.JIJ
t.03

Cllent Semple Inforrnrtlon
Re?ort Basis:
Matrix:
Wcight/Volumc:
Solide / Lipids:
Original pH :

Batch lD:
lnstrumcnt:
Filcnamc:
Rctchk:
Bcgin ConCal:
End ConCd:

Project Namc: Wet
Soil
f0.00 C

NA o/o

NA
wGr?269
HRMSI
a3 I aug09a-4

a3 t aug09a. I
a3 I aug09a- I
a3laug09a-15

ID: Lab Method Blank

Informrtlon
Prcject lD:
Samplc lD:

ion Date/Time:
Rcccipt Date/Time:
Extraction Datc: 08/30/09

Datey'Timc:

Page 7 of 13
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SGS North America. lnc.

SG S Envi ronmen tal S e nices

Lab Mcthod Bhnk

Analyzed by:
Date:

Page 8 of 13

F 3. e# : ffiwffi#'#

LADCICO

Strndard
Expccteo
Amount

anol

MeSSUreo

Amounl
anel

Pcrcent
Recovera

lo/"1

RT

(mln.)

Rrtlo Quallller

Extractlon Strndardr

13ct2.2,3,7,8.TCDD

lSCl 2- 1,2,3,7,8-PeCDD

l 3 C | 2- 1,2,3,6,7,8 -HxCDD

l 3C l 2- |,2,3,4,6,7,8-HpCDD

r3cr2-ocDD

r3cr2-2,3.7,8-TCDF

| 3Cl2-1,2,3,7,8-PeCDF

| 3 C l 2- 1,2,3,6,7,8-H xCDF

| 3 Ct 2- t,2.3,4,6,?,E-HpCDF

2

2

2

2

4.0

2

2

2

2

1.76

2.04

1.93

2.09

4.58

t.82

r.66

l.?l
t.84

87,8

102

96.4

t04

il5
90.8

92,8

85.7

92.O

28:19

32:45

35:07

37:57

4l:33

27t25

32:01

34:30

?6:54

0.79

t.57

t.24

t.05

0.90

0.79

t.54

0.53

0.45

Clcanup Standards

37Ct4-2,3,7,8.TCDD

l3Cl2-2,3J,7,8-PcCDF

| 3Ct 2- 1,2,3 A,7,8-HxCDD

t3cl 2- 1,2,3 A,7,8-HxCDF

| 3ct2- t,2,1 4,7,89-HpCDF

0.4

0.4

0.4

0.4

0.4

0.397

0.409

0.350

0.343

0.417

99.3

t02

87,4

85.8

t04

28222

32:34

35:01

34:25

38:30

t.54

t.26

0.47

0.45

lnJcctlon Strndrrdg

t3cl2.t,2,3,4.TCDD

l3Ct2- 1.2,3J,8,9-HxCDD

2.0

2,0

27:34

35:1 9

0.79

1.24

Rcport Basis:
Maffix:
Weight / Volumc:
Solids / Lipids:
Original pH :
Batch lD;
lnstrument:
Filcnamc:
Retchk:
Begin ConCal:
End C;onCal:

Wct
Soil
10,00 E
NA o/o

NA
wGr7269
HRMSI
a3 laug09a4
a3laug09a-l
a3 I lugO9r- I
a3 | aug09a.l 5



SGS North America. Inc.

Ana$tlcal Results
for

Result

Analyte Spiked
/lc/u,Ll

AMT
foaluLl

REC
o/o

Range 7o

Lower Uooer
Qurlilier

12,3,7,E-TCDD

11,2,3,7,8-PcCDD
1,2,3,4,7,9-HxcDD
l,2,3,6,7,g,HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8.HpCDD
OCDD
2,3,7,9-TCDF
1,2,3,7,8-PeCDF

2,3,4,7,8-PoCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,9-HxCDF
t,2,3,7,8,9-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,E,9-HpCDF
CCDF

to
50

50

50
50

50
100
l0
50
50
50

50
50

50
50

50
100

9.70
45.2

44.8

46.7

46.5

45,2

90.2
8.65
45.1

44.4
43.2
47.8
46.2

46.7
44.5

44.4

84.5

97,O

90.4
89.6
93.4
92.9
90.4
90.2

86.s
90.2
88,8
86.3

95.7
92.3
93.5

89,0
88.8
fl4.s

70.0 130
70.0 130
70.0 r30
70.0 t30
70.0 t30
70.0 130
70.0 130
70.0 130
70.0 t30
70.0 r30
70.0 130
70.0 130
70.0 r30
70.0 130
70.0 t30
70.0 r30
70.0 130

range limits
o Out

Projcct No; oPRl7269
30-Aug-09
3l-Aug-09
8290

OPR Filcnamc:
Rctchk:
Begin ConCal:
End ConCal:
Inirisl cal:

a3 laug09a-2
a3laug(Da-l
a3laug09a-l
a3laugO9a'15
m829G100708a

Date:
nalysis Date;

Soil

Page 9 of 13
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SGS North America. Inc.

Analytical Results
for

Result

Date Reviewea: ?- )- 4

Page 10 of 13

F3 AAE ffi##-Fe

Lebeled
Standard

Expected
Amount

(ns)

Measured
Amounl

/npl

Percent
Recovery

lo/"1

RT

(mln.l

Rrtlo Quallfier

Ertraction Standsrds

l3cl2-2,3,7,8-TCDD

l30l2-1,2,3,7, 8-PeCDD

13 cl 2- 1,2,3,6,7, g-H xCDD

13 c | 2 - 1,2,3,4,6,7, g-HpCDD

l3cr2-ocDD
t3cl2-2,3,7,8-TCDF

| 3 C | 2- 1,2,3,7,9-PeCDF

13 clz- 1,2,3,6,7, g- HxCD F

l3cr2- 1,2,3,4,6,7, 8-HpCDF

2

2

2

2

4

2

2

2

2

1.66

1.98

I.EE

2,08

4.69

|.71

1.80

r.68

1.82

83.0

99.0

94.0

t04

n7
85.5

90,0

84.0

91.0

28t19

32:45

35t07

37:57

4l:31

27:25

32:01

34:30

36:54

0.78

1.59

t.24

1.05

0.90

0.79

r.56

0.52

0.45
Cleanup Standards

37C14-2,3,7,9-TCDD

| 3Cl2-2,3,4,7, g -PeCDF

l3cl2-1,2,3,4,7,9.HxCDD

l3cl2- 1,2,3,4,7,9-HxCDF

l3C 12- 1,2,3.4,7. 8.9-HpCDF

0.4

0,4

0.4

0.4

0.4

0,359

0.387

0.362

0.327

0.406

89.8

96.8

90.s

81.8

102

28;22

32:34

35:01

34:25

38:28

r.53

r.26

0.5 t

0.45
InJection Standards

13cl2-1,2,3,4-TAD
l30l2-1,2.3.7.8.9-HxCDD

2

2

27:34

35: l9
0.80

t.24

ProjectNot oPRt7269
30-Aug-09
3l-Aug-09
8290

Flle Informatlon

OPR Filcnams : a3laug09a-2
Retchk: a3laug09a-l
Begin ConCal: a3laug(Da-l
EndConCalr a3laug(Da-15
Initial Cal m8290-100708a

traction Date:

Date:

Soil

Revlewed ev,!-fhl-



SGS North America. lnc.

Analytical Results
lo,

Analyte Sptked
(nslull

AMT
(oplul.)

Recovery
%#

Range
Lower Uooer

OPR
Rec(7o) #

RPD
l+200/"1

Qualilier

lz,J,'/,6-'r cuL)
11,2,3,7,8-PeCDD
11,2,3,4,7,9-HxCDD

| |,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,9-HpCDD
OCDD
2,3,7,9-TCDF
1,2,3,7,9-PeCDF
2,3,4,7,8-PeCDF
1,2,3,4,7,9-HxCDF
1,2,3,6,7,9-HxcDF
2,3,4,6r7,9-HxCDF
1,2,3,7,9,9-HxcDF
1,2,3,4,6,7,9.HpCDF
1,2,3,4,7,9,9-HpcDF
OCDF

10.0

50.0
50.0
s0.0
s0.0
50.0
t00
10.0

50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
100

9.56
44.6
44.2
45.5
45.2

43.9

88.0
8.50
44.0
44.4
43.0
46.7
45.8
45.8
41.7

43.3
83.7

95.6
89.1

88.5
9l,t
90.3
87.8
8E.0
85.0
87.9
88.9
86,0
93.4

9t.6
91.6
83.5
86.6
83.7

70.0 t30
70.0 t30
70.0 r30
70.0 130
70.0 t30
70.0 t30
70.0 t30
70.0 130
70.0 t30
70.0 t30
70.0 r30
70.0 130
70.0 130
70.0 130 l

7o,o 130 
I70.0 130 i70.0 130 |

90,2.

86.5.
90.2
88.8.
E6.3.
9s.7.
92.3.
93.5.
89.0
88.8
84.5

97,0
90,4
89,6
93,4
92.9
90,4

1.50

1.43

1.27

2.58
2.83
2.98

2.5r
t.75
2.58

0.0788
0.375
2.43

0.725
2,04
6.64
2.52

0.90E

F = UUtSlde range
+ = Ion Ratio Out

OPR Project No:
Exraction Date:
Analysis Date:

oPRDt7269
30-Aug-09
3l-Aug-O9
E290

OPRD Filcnamc :

Rctshk:
Begin ConCal:
End ConCal:
Initial Cal:

a3 I aug09a-3
a3 laug09a-l
a3 laug09a-l
a3laug09a-15
mE290-100708a

Soil

Page 11 of 13

=" 
E . ###?H



SGS North America, Inc.

Page 12 of 13

Analytical Resulls
for

Labeled
Standard

Erpeeted
Amount

(npl

Measured
Arnounl

(np)

Percent
Recovery

(o/ol

RT

(mln.)

Ratlo Qualifier

Uxtractlon Slandards

l3cl2-2,3,7,8-TCDD

l3cl2-1,2,3,7,9-PeCDD

I 3Cl2- 1,2,3,6,7,8-HxCDD

| 3 Cl2-1,2,3,4,6,7,9-HpCDD

l3cl2-ocDD
l3ct2-2,3,7,8-TCDF

l 3 c | 2 - 1,2,3,7,8-PeCDF

l 3 c l2 - 1,2,3,6,7, g-H xCDF

I 3C l2- 1.2.3.4.6.7.8-HoCDF

2

2

2

2

4

2

2

2

2

t.63

t.92

1.80

1.96

4.37

l.7l
t.76

1.62

1.72

({Gt3s%)

8r.6

96.0

90.0

97.8

109

85.3

87.8

80.9

86. l

28:19

32:45

35:06

37t57

4l:31

27:25

32:01

34:30

36:54

0.78

1.58

1.25

I.05

0.90

0,79

t.56

0.52

0.45
Ul€anup Strndards
37C14-2,3,7,9-TCDD

l3cl2-2,3,4,7,9-PeCDF

l3cl2- 1,2,3,4,7, g-HxCDD

I 3Cl2- 1,2,3,4,7,9-HxCDF

l 3C12- 1,2,3,4,7,8.9-HpCDF

0.4

0,4

0.4

0.4

o.4

0.352

0.3?7

0.349

0.312

0,371

(7O-130'/ol

88. I

94.3

87.3

77.9

92.8

28:22

32:34

35:01

3425

38:28

t.57

t.26

0.52

0.44
InJection Standsrdi
l3cl2-1,2,3,4-TCDD

I 3Cl2- 1.2.3.7.8.9-HxCDD

2

2

27:34

35:19

0.79

t.24

Project No: oPRDl7269
30-Aug-09
3l-Aug-09
8290

Date: OPRD Filename :

Retchk:
Bcgin ConCal:
End ConCal:
Initial Cal:

a3 I aug09a-3

a3laug09a-l
o3laug09a-l
a3taug09a-15
m8290-100708a

Analysis Datc:
Method:

Soil

Reviewed Sv: *Tln
Dato Rovlewed:



SGS North America. Inc.
AIsbfi:*@
INCORPOFATED

Gto(o -lo\-/- ARI Project: Pf16SUBCONTRACTOR A}TATYSIS REQUEST
CUSToDY TRANSFER 07 /27 / 09

Laboratory: SGS ENVIROMENTAL SERVICES INC.
Lab Contact: TRENT TEMPERLY
Lab Address: 5500 BUSTNESS DR.
WILMINGTON, NC 28405
Phone: 910-350-1903
Fax: 910-350-1557

Analytical Protocol: Tn-house
Special Instructions:

ARI Client: tandau AssociaEes, Inc.
Project rP: Obtsr NoRTH Lo?

ARI PM: Kelly Bottem
Phone: 206-695-62:-.1-

Fax : 2 0 6 - 5 95 - 6201

Requested Turn Around:
Fax Resu1t,s (y/N) : yes

Litnits of Liability. SubcontraeEor is expected to perform a77 requested ser'ljces
in aecordance wiEh appropriate methodoTogy foTTowing Standard Operating Procedures
that meet standards for che indust,ry. The total TiabiTicy of ARI, its officers,
agents, empToyees, or sucessors, arising out of or in connection with the reguesEed
services, shall not exceed the negotiated amount for said servjces. The agreement
by the Subcontractor to perform services reguested by ARI re-Leases ARI trom any
TiabiTity jn excess Ehereot, not withstanding any provision to the contrary in any
contract, purchase order or co-signed agreement between AR-f and Ehe Subcontractor.

client rDl
ART TD Add'} TD Sampled MaErix Bot,tles Analyses

09-t7s54-PI16I B5s- (1-2)

Special Instructions: None

07/27/09 Soil
08:40

1 Dioxins,/Furans 8290 (Su

arrier 
V?

Te't2
me

Subconuractor Custody Form -
Page 1 of 1

o

Page 13 of 13

PI16



























































































Jl F- Ana I yti cal Reso u rces, I n co rpo rated

-J/- Analvtical Chemists and ConsultantsIJ
August 10,2009

llm Jwerson
Landau Associates, Inc.
130 Second Ave
Edmonds, WA 98020

RE: Project: Qwest North Lot
ARI Job: PI99

Dear Tim:

Please find enclosed a copy of the chain of custody (COC) records and analytical results
for the above referenced project. Analytical Resources, Inc. accepted one soil sample
August 3,2009. The sample was received at a cooler temperature of 1 .OoC.

The sample was analyzed for NWTPH-Gx plus BTEX, as requested on the COC.

No analyical complications were noted.

Quality control analysis results are included for your review. Copies of the reports and all
associated raw data will be kept on file electronically at ARL If you have any questions or
require additional information, please contact me at your convenience.

OURCES.INC

Client Services Manager

Q06) 6es-621r
kellyb@arjlabs.com
www.arilabs.com

Enclosures

Page 1 of

4611 South 134th Place, Suite 100. TukwilaWAg8l68 .2O6-695-6200 o 206-695-6201 fax
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Analytical Resources,
Incorporated
Analytical Chemists and
Consultants

ARI Client:

COC No(s) dft, Delivered Other

Assigned ARI Job No: 
-?-!- ('[(]\

Cooler Accepted by:

Preliminary Examination Phase:

Were intact, properly signed and dated custody seals attached to the outside of to cooler?

Were custody papers included with the cooler?

Were custody papers properly filled out (ink, signed, etc.) .............

Temperature of Coole(s) ("C) (recommended 2.0-6.0 "C for chemistry). lD
lf cooler temperature is out of compliance fill out form 00070F

JP

a
NO

NO

Gooler Receipt Form

Project Name:

Delivered bv: Fed-Ex UPS Couri

Tracking t,to: ,/fi-h:

*-o c- rn, 4Tl(off

YES

@a
o"., 1€14. rine: lltertJ

Complete custody forms and attach all shipping documents

Log-ln Phase:

Was a temperature blank included in the cooler? ../-.--1...........

What kind of packing rnaterial was used? ... Foam Block Paper

.NA

YES @,'
Other:

YES

YES

Was sufficient ice used (if appropriate)? . .. ... ... . .. ..: . .

Were all bottles sealed in individual plastic bags?

Did all bottles arrive in good condition (unbroken)?

Were all bottle labels complete and legible?

Did the number of containers listed on COC match with the number of containers received?

Did all bottle labels and tags agree with custody papers?

Were all bottles used correct for the requested analyses?

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs) .

Were all VOC vials free of air bubbles?

Was sufficient amount of sample sent in each bottle? . -.... . . . .

Time:
r* Notify Project Manager of dlscrepancies or concerns'*

Gl

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO@r
sampres Lossed or, AV o^r", t'f 3f OCI lz*;Jc

Sample lD on Bottle Sample lD on COC Sample lD on Bottle Samole lD on COC

Additional Notes, Discrepancies, E Resolutions.'

BV: Date:

Feahutrclus'
ll-J rtrir

oaGoo

1 i.l,,ttGi: lrrr Eubtrzr

[ ]"'""
ie
I

s@
Small ) "sm"

Peabubbles ) "pb"
Large ) "lg"
Headspace ) "hs"

00'16F
3t12t09

Cooler Receipt Form Revision 012



ORGA^I'IICS AIiIALYSIS DATA SHEET
BETX by Method Sw8021BMod
TPHG by Method NWTPHG
Page l- of 1

Lab Sample fD: PI99A
I,IMS ID: 09-tBI46
Matrix: Soil ,.,U
DaLa ReLease Authorized , rfr/
Reported1. 08/70/09 rto

Date Anal-yzed: oB/04/09 l-6:57
Instrument/Analyst : PID3/MH

CAS Number Analyte

.t
ANALYTICAL(J})
RESOURCES \Z
INCORPORATED

Sample ID: MW-11 (4. 5-5)
SA}dPLE

oc Rancrrf No: pI99-Landau Associates, Inc.
Yv rlvFv!

Project: QWEST NORTH LOT
EvenL : 70a4040.043

Date Sampled: Oe/B/09
Date Received: 0e/B/09

Purge Volume: 5.0 mL
Sample Amount z L20 mg-drY-wt

Percent Moisture : 17.92

RL Resu1t

7L-43-2 Benzene
108-88-3 Toluene
Llo-41-4 Ethylbenzene
L7960r--23-L m,P-XYlene
95-47 -6 o-Xylene

11 20
11 48
11 L70
2L L4O
11 200

GAS ID
Gasoline Range Hydrocarbons 4-3 250 GAS/GRO

BETX Surrogate RecoverY

Trifluorotoluene 1l-3?
Bromobenzene 1l_g?

Gasoline Surrogate RecoverY

Trif f uoroto1uene IL4Z
Bromobenzene 82 -LZ

BETX values reported in pS/kS (ppb)
Gaso1ine values reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: positive resul-t that does not match an identifiabl-e gasoline pattern.

A,r:nF.irari^n ^h total peaks in the gasoline range from Tol-uene to Naphthalene.
vudrrLr L4Lrvlr vlr

Resufts corrected for soil- moisLure content per Section 11.10.5 of EPA Method 8000C.

FORM I



ORGANIES AI{ALYSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG

Page l- of l-

Lab Sample ID: MB-080409
LIMS ID: 09-A8146
Matrix: Soil-
Data Refease Authotized:
Reported:. 08/1,0/09

Date Anal-yzedz OB / 04 / 09 15 : 54
Instrument/Analyst : PID3/MH

CAS Nrrmber Analyte

-,ANALYTICAL (JA
RESOURCES\Z
INCORPORATED

Sample ID: MB-080409
METIIOD BI,ANK

.)a Pan-ri- N.): PI99-Landau ASSociates, Inc.
Yv ]\u}'v!

Project: QWEST NORTH LOT
Event: 1014040.043

Date Sampl-ed: NA
DaLe Received: NA

Purge Vofume: 5.0 mL
SamPle Amount: 100 mg-drY-wt

RL RCEUII

7L-43-2 Benzene
108-88-3 Toluene
L00-4I-4 Ethylbenzene
L7960I-23-I m,p-XYIene
95-47 -6 o-Xyl-ene

72 <I2 lJ

12 <L2U
12 <L2U
25<ZaU
1-2 <r2u

GAS ID
Gasoline Range Hydrocarbons 5.0 < 5.0 U

BETX Surrogate Recovery

Trif 1uorotof uene LIOZ
Bromobenzene 10G%

Gasoline Surrogate RecoverY

Trif l-uoroto]uene L1'42
Bromobenzene IO9Z

BETX vafues reported in pS/kS (ppb)
Gasoline val-ues reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: positive resuLt that does not match an identifiable gasoline paLtern.

euantitation on tota1 peaks in the gasoline range from Toluene to NaphEhalene.

FORM I



BETX SOIL SURROGATE

Alsbffieb@
INCORPORATED

RECOVERY SI'MMARY

or- RFn.)rf No: PT99-Landau Associates, Inc.Yv rlvFvr

Project: QWEST NORTH LOT
Event: 1014040.043

TOT OUT

ARI Job: PI99
Matrix: Soil

C1ient ID
MB-080409
LCS-080409
LCSD-080409
MW-11 (4. s-5)

110 ?
IITZ
IL2Z
113 ?

L05z
L09z
L04z
118 ?

0
0
0

0

I,CSIMB LIMITS QC LIMITS
(TFT) = Trifluorotofuene (80-120) (68-124)
(BBZ) = Bromobenzene 07-120) (52-1-34)

Log Number Range: 09-L8I46 to 09-1'8146

FORM II BETX



ANALYTICAL iA
REdi;;EGK7
INCORPORATED

TPHG SOIL SURROGATE RECOVERY SI'MMARY

ARI Job: pI99 QC Report No: PI99-Landau Associates, fnc.
Matrix: Soil Project: QWEST NORTH LOT

Event: 1014040.043

C1ient ID BFB TFT BBZ TOT OUT

MB-080409
LCS-080409
LCSD-080409
MW-1r_ (4.5-s)

NA II4Z 109? O

NA 7202 110? 0

NA l- 13 ? l-062 0

NA L1,42 82.12 0

LCS/IIB I,IMITS QC LIMITS
(BFB) = Bromofl-uorobenzene (70-130) (70-l-30)
(TFT) = TrifluoroLol-uene (80-120) (66-123)
(eBZ) = Bromobenzene (80-120) (52-130)

Log Number Range: 09-L8]-46 to 09-181'45

FORM II TPIIG



ORGANICS ANALYSIS DATA SHEET
BETX by Metshod sw8021BMod
Paqe l- or I

Lab Sample ID: LCS-080409
LIMS ID: 09-I8L46
Matrix: Soil ./
Data Rel-ease Authotized: ,l(
Reported . OB / lO / 09 ,// "

Date Analyzed LCS : 08/ 0s/ o9 15 :05
LCSD: 08/04/09 L5 29

Instrument/Analyst LCS : PID3/MH
I,CSD : PID3 /MH

.\r- Dah^rf \T^.
vu r\vFvr

Drni ant- .

Event:
Date Sampled:

Date Received:

Al3bfi8rr@
INCORPORATED

Sample ID: LCS-080409
LAB CO}flIROL SAIIfPLE

PI99-Landau Associates, Inc.
QWEST NORTH LOT
1014040.043
NA
NA

Purge Vofume: 5.0 mL

Sample Amount LCS: l-00 mg-dry-wt
LCSD: l-00 mg-dry-wt

Spike LCS SPike LCSD

Added-LCS Recovery LCSD Added-LCSD Recovery RPDAnalyte 
_

Benzene
Toluene
at1-r.r'l l-ranzara

m n-Yrr] ana

o-Xylene

z6u zo3
21,30 2060
516 500

2280 2]-20
816 '745

Reported in pg/kg

t02z 3.62
97 .62 s.8?
97 .02 6 .22
1002 7.32
103? 6.32

r05z
103 ?
103 ?
108?
110 *

(ppb)

270
2 010

485
2L20

165

265
2050

500
2120

745

RPD calculat.ed usins sampfe concenLrations Per SWB46.

BETX Surrogate Recovery

Tri f luoroLoluene
Bromobenzene

LCS LCSD
L17z rl2z
1-O9z r04z

FORM III



ORGANICS AI\IALYSIS DATA SHEET

TPHG by Method NWTPIIG
Page 1 of 1

Lab Sample ID: LCS-080409
LIMS ID: 09-181-46
Matrix: Soil-
Data Release Authotized:
Reported: oB/Lo/09

Date Analyzed LCSt OB/04/A9 15:05
LCSD: OB/04/09 1-5:29

f nstrumenL,/Anafyst LCS: PID3/MH
LCSD: PID3/MH

Analyte

2
ANALYTICALI],;r
RESOURCES\7
INCORPORATED

SamPle ID: LCS-080409
I,AB CONTROL SAIT{PI,E

.)ra E)an^rl- I{n. pI99-Landau Associates, Inc .
Ye r\e}/v!

Project: QWEST NORTH LOT
Event: 1014040.043

Date Sampled: NA
Date Received: NA

Purge Volume: 5.0 mL

Sample Amount LCS: 100 mg-dry-wt
LCSD: 100 mg-dry-wt

Spike LCSDSpike LCS
LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

Gasoline Range Hydrocarbons 61. O 50. O 1-222 55.5 50.0 1112 9 '32

Reported in mglkg (ppm)

RPD calcufated using sampfe concentrati-ons per SW846.

TPHG Surrogate RecoverY

Trif l-uorotof uene
Bromobenzene

LCS LCSD
]-20>" l-l-3?
r_ 10 2 L06z

FORM III





























































J/ F- Ana I yti cal Reso u rces, I n co rpo rated

-Jl- Analvtical Chemists and Consultants\t
August 13,2009

Tim Syverson
Landau Associates, Inc.
130 Second Ave
Edmonds, WA 98020

RE: Project: Qwest North Lot
ARI Job: PJ46

Dear Tim:

Please find enclosed a copy of the Chain-of-Custody (COC) record, sample receipt
documentation, and analytical results for the project referenced above. Analytical
Resources, Inc. (ARI) accepted two soil samples August 6, 2009. The samples were
received with a cooler temperature of 1.4'C. For further details regarding sample receipt,
please refer to the enclosed Cooler Receipt Form.

The samples were analyzed,for BETX and NWTPH-Gx, as requested on the COC.

No analytical complications were noted.

Quality control analysis results are included for your review. An electronic copy of this
report and all associated raw data will be kept on file at ARL If you have any questions or
require additional information, please contact me at your convenience.

SincerelS

##^-ffi'R*S'INc
Client Services Manager
(206) 69s-62rr
kellvb(Earilabs.com
wl.vw.arilabs.com

Enclosures

eFile: PJ46

KB/co
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Analytical Resources,
fncorporaEed
Analytical Chemists and
Consultants

Cooler Receipt Form

Project Name:

Delivered by: Fed-Ex U"S Corr,"16"dDelivered Other

Tracking tlo: ,4(D

ARrcrient: L0ndo.^ \
COC No(s):

Assigned ARI Job No:

Preliminary Examination Phase :

Were intact, propedy signed and dated custody seals attached to the outside of to cooler?

Were custody papers included with the cooler?

Were custody papers properly filled out (ink, signed, etc.) .............

Temperature of Coole(s) ('C) (recommended 2.0-6.0 "C for chemistry).

lf cooler temoerature is out of comoliance fill out form 00070F
Ar I

cooler Accepteo oy: FYV oate:

Complete custody forms and attacilall shipping documents

YES

@
ry

@
NO

NO

remp Gun rD#' q81r{Oq
,r^"t b45

Log-ln Phase:

Was a temperature blank included in the cooler? ..::..r,.:_.::.--...........,..:.............._

What kind of packing material was used? ... feubbfe Wrap \Vet lce Gel Packs Baggies Foam Block Paper\
Was sufficient ice used (if appropriate)? ...........:.:.. NA

Were all bottles sealed in individual plastic bags?

Did all bottles arrive in good condition (unbroken)?

Were all bottle labels complete and legible?

Did the number of containers listed on COC match with the number of containers received?

Did all bottle labels and tags agree with custody papers?

Were all bottles used correct for the requested analyses?

Do any of the analyses {bottles) require preservation? (attach preservation sheet, excluding VOCs) ( Nn
'Yj

Were all VOC vials free of air bubbles? i\A
Was sufficient amount of samole sent in each bottle? . .. .. . . ...

Samples Logged by: rime: l4i'1;
-- Notify Project Manager of dibcrepancies or concerns *'

YES

Other:
Oq'

(4,
{rse
Gst
rES.
YES,

f-E'
(!q:
YES

YES

(!:'

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

Sample lD on Bottle Sample lD on COC Sample lD on Bottle Sample lD on COC

Additional lVofes, Discrepancies, & Resolutions:

BY: Date:

Fe-.rbuilillas'
;' i rllt

er(Doa

[_ARGt.i,u 6uhh::r
) .1 rirnr

{ps@
Small ) "sm"

Peabubbles ) "pb"

Large ) "lg"
Headspace ) ('hsD

0016F
3t12t09

Cooler Receipt Form Revision 012



ORGAIVICS AI{AI,YSIS DATA SHEET
BETX by Method Sw8021BMod
TPHG by Method NltllIPHG
Page 1 of 1

Lab Sample ID: PJ46A
LIMS ID:. 09-L844L
Matrix: Soil
Data Release Authorized:
Reported: 08 / 1,3 / 09 UT'

ANALYTICAL (IA
RESOURGES\7
INCORPORATED

Sarnple ID: B-55- ( 8-9 )
SAl,tPIrE

QC Report No: PJ46-Landau Associates, fnc.
Project: QWEST NORTH LOT

Event : l-01-4001-. 040043
Date Sampled: 08/06/09

Date Received: 08/06/09

Purge Volume: 5.0 mL
Sample Amount: 1,20 mg-dry-wt

Percent Moisture: l-7 . 88

RL Result

Date Anal-yzedi 08 / 06 / 09 15 : 1-5

Instrument/Analyst : PID3 /MH

CAS NUriber Analyte

71,-43-2 Benzene
l-08-88-3 Toluene
I00-4L-4 Ethylbenzene
17960L-23-1, m,p-Xylene
95-47-6 o-Xylene

l_ l_

LL
l_ 1-

22
11

<11 u
<11_u
<11 u
<22v

150

GAS ID
Gasoline Range Hydrocarbons 4.4 < 4.4 V

BETX Surrogate Recovery

Tri f luorotoluene
Bromobenzene

1t-L8
102I

Gasoline Surrogate Recovery

Trifluorotoluene
Bromobenzene

1_1_52

10 88

BETX values reported in ps/kg (ppb)
Gasoline values reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quant.itation on total peaks in the gasoline range from Toluene to Naphthalene.

Results corrected for soil moisture content per Section 1l-.1-0.5 of EPA Method 8000C.

FORM I



ORGAIVICS A.TIAI,YSIS DATA SHEET
BETX btr Method SW8021BMod
TPHG by MeLhod NWTPHG
Page 1 of l-

Lab Sample ID: P'J46B
LIMS ID: 09-1-8442
Matrix: Soil
Data Release Authorized: \, j \
Reported:08/L3/09 v')

Date Analyzed: 08/05 /09 L5:40
Instrument/Analyst : PID3 /MH

CAS liftrrnber Ana].yte

2
ANALYTICAL(JI}I
RESOURCES\Z
INCORPORATED

Sannple ID: B-55- (9-10)
SA}TPLE

QC Report No: PJ46-Landau AssociaLes, Inc.
Project: QWEST NORTH LOT

Event: 1014001-.040043
Date Sampled: 08/06/09

Date Received: 08/06/09

Purge Volume: 5.0 mL
Sample Amount: 1-30 mg-dry-wt

Percent Moisture: 1,7 .9%

RL ReEult

7t-43-2 Benzene
l-08-88-3 Toluene
L00-4L-4 Ethylbenzene
L7960I-23-L m,p-Xylene
95-47-6 o-Xylene

9.5 < 9.5 u
9.5 < 9.5 u
9.5 < 9.5 u
19 <19u

9.5 < 9.5 u

GAS ID
Gasoline Rangfe Hydrocarbons 3.8 < 3.8 U

BETX Surrogate Recovery

Trifluorotoluene l-098
Bromobenzene L02Z

Gasoline Surrogate Recovery

Trifluorotoluene l-158
Bromobenzene 1098

BETX values reported in p9/kg (ppb)
Gasoline values report,ed in mg/kg (ppm)

GAS: fndicates the presence of gasoline or weathered gasoline.
GRO: PosiEive result that does not match an identifiable gasoline paEtern.

Quantitation on total- peaks in the gasoline range from Toluene to Naphthalene.

Results corrected for soil moisture content per Section 1l-.10.5 of EPA Method 8000C.

FORM I



fixsbfisrb@
INCORPORATED

TPHG SOIL SURROGATE RECOVERY SI'MMARY

ARI Job: PJ46
Matrix: Soil

QC Report No: PJ46-Landau Associates, Inc.
Pro-i Fct. OI^iEST NORTH LOT

Event : l-01-4001 . 040043

BFB TFT BBZ TOT OUT
NA l-038 1-02?. 0
NA 1008 96.88 0
NA 1048 1_018 0
NA t_t_68 l_088 0
NA 1158 L098 0

Client ID
MB-080509
LCS-080509
LCSD-080509
B-ss- ( 8-9 )

B-s6- (9-1_0)

I.CS/MB IJIMITS QC LIMITS
(BFB) = Bromoffuorobenzene (70-130) (70-130)
(TFT) = Trifluorotoluene (80-120) (66-L23)
(BBz) = Bromobenzene (80-1-20) ( 62-1,30)

Log Number Range z 09-L844L to 09-1-8442

FORM XI TPHG

Page 1 for PJ46



firsffi8rb@
INCORPORATED

QC Report No: PJ45-Landau Associates, Inc
Project: QWEST NORTH LOT

Event : 1-014001-. 040043

TOT OUT

BETX SOIIJ SURROGATE RECO\/ERY ST'MMARY

ARI Job: PJ46
Matrix: Soil

Client ID TFT
MB-080509
LCS-080609
LCSD-0806 09
B-ss- ( 8-9 )

B-s5- (9-10)

(TFT) = Trifluoroto]uene
(BBz) = Bromobenzene

Log Number Range: 09-18441- to

97 .92 96.88
95.42 92.02
98.1,8 96.58
l_l_]_t L02z
r_098 L02Z

LCS/MB IJIMITS QC IJfMITS
(80-120) ( 68-L24)
(77-1,20) (62-L34)

09-L8442

0
0
0
0
0

FORM II BETX

Page 1 for PJ46



ANA.-_-^-_ ar=";L"lEiiW
ORGAIIICS ANAIJYSIS DATA SHEET INCORPOFATED
TPHG blr Method N[rrrPHG Sample ID: LCS-080509
Page 1 of 1- IJAB COIITROIJ SAIIIPIJE

Lab Sample ID: LCS-080609 QC Report No: PJ46-Landau Associates, Inc.
LIMS ID: 09-1-8441- Project: QWEST NORTH LOT
Matrix: Soil ;- Event: L0l-4001.040043
Data Release Authorized, \/ l> Date Sampled: NA
Reported: 08/L3/09 - Date Received: NA

Date Analyzed LCS:. 08/06/09 L0:24 Purge Volume: 5.0 mL
LCSD: 08/06/09 10:48

Instrument,/Analyst LCS: PID3/MH Sample Amount LCS: 1-00 mg-dry-wt
LCSD: PID3/MH LCSD: 100 mg-dry-wt

Spike IJCS Spike LCSD
Analyte I.cS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

Gasoline Range Hydrocarbons 48.8 50.0 97.62 51-.1- 50.0 L02Z 4.62

Reported in mg/kgr (ppm)

RPD calculated using sample concentrations per SW846.

TPHG Surrogate Recovery

Tri fluorotoluene
Bromobenzene

LCS IJCSD
r.008 1048

96.88 r.0L8

FORIVT III



ANALYTICA'.triA^
RESOURCES\!Z

ORGATiIICS ANAIJYSIS DATA SHEET INCORPORATED
BETX btz Method Sw8021BMod Sample ID: LCS-080509
Page l- of 1 LAB COIITROIJ SAMPLE

Lab Sample ID: LCS-080609 QC Report No: PJ45-Landau Associates, Inc.
LIMS ID: 09-18441- Project: QWEST NORTH LOT
Matrix: Soil t t4 Event: 1014001.040043
Data Release Authorized,V l-) Date Sampl-ed: NA
Reported:08/1,3/09 Date Received: NA

Date Analyzed LCSI 08/06/09 1,0:24 Purge Volume: 5.0 mL
LCSD: 08/06/09 10:48

Instrument/Analyst LCS: PID3/MH Sample Amount LCS: 100 mg-dry-wt
LCSD: PID3/MH LCSD: 1-00 mg-dry-wt

Spike f,CS Spike IJCSD

Arralyte IJCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

Benzene
Toluene
Ethylbenzene
m n-Yrr] an a
a-Xrr] ana

RPD calcul-ated using sample concentrations per SW846.

BETX Surrogate Recovery

230 265 86.88 244 265 92.LZ 5.98
L71,0 2060 83.08 r-800 2060 87 .42 5.18
414 500 82.88 438 500 87 .62 5.68

L820 2L20 85. 88 1920 2L20 90.68 5.33
662 745 88.98 685 745 9l_.98 3.42

Reported in pg/kg (ppb)

LCS LCSD
Trifluorotoluene 95.42 98. l-8
Bromobenzene 92-02 96.58

FORM III



ORGA IICS ANALYSIS DATA SHEET
BETX btr Method SW8021BMod
TPHG bY METhOd NI|ITPHG
Page 1 of 1

Lab Sample ID: MB-080609
LIMS ID: 09-L844L
Matrix: Soil
Data Release Authorized:
Reported : 08 / L3 / 09

Date Analyzed: 08 / 05 / 09 l-1 : 1-3

Instrument/Analyst : PfD3 /MH

CAS tinrnber Arralyte

ANALYTICAL(A
RESOURCES\7
INCORPORATED

Sample ID: MB-080509
METHOD BI,AI$K

QC Report No: PJ45-Landau Assocj-ates, Inc.
Project: QWEST NORTH LOT

Event, : l-01-400L. 040043
Date Sampled: NA

Date Received: NA

Purge Volume: 5.0 mL
Sample Amount: 100 mg-dry-wt

RIJ Result

7t-43-2 Benzene
l-08-88-3 Toluene
L00-41-4 Ethylbenzene
1,7950L-23-1 m,p-Xylene
95-47-6 o-Xylene

L2
L2
L2
25
L2

<IZU
<L2u
<L2u
<zau
<t2v

GAS TD
Gasofine Range Hydrocarbons 5.0 < 5.0 U

BETX Surrogate Recovery

Tri fluorotoluene
Bromobenzene

97 .92
95.88

Gasoline Surrogate Recoveraz

Tri f luorotoluene
Bromobenzene

1_038
L02Z

BETX values reported in Uqlkg (ppb)
Gasoline values reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in t,he gasoline range from Toluene to Naphthalene.

FORM I





















































































































































































































































 
 
 
 
 
 
 
 

APPENDIX G

Development of Cleanup Levels
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APPENDIX G 
DEVELOPMENT OF CLEANUP STANDARDS 

This appendix develops preliminary cleanup standards for chemical constituents that were 

detected in affected media at the North Lot Property (Property) in Seattle, Washington.  Preliminary 

cleanup standards consist of: 1) cleanup levels defined by regulatory criteria that are adequately protective 

of human health and the environment and; 2) the point of compliance at which the cleanup levels must be 

met.  The preliminary cleanup levels are used in Section 3.0 of the main text of this report as the basis for 

identifying the nature and extent of contamination and will be used in the Feasibility Study as the basis 

for developing media-specific remedial action objectives (RAOs) for the cleanup action. 

 

DEVELOPMENT OF CLEANUP LEVELS 

Cleanup levels for affected media developed under the Washington State Model Toxics Control 

Act (MTCA) represent the concentration of constituents of concern that are protective of human health 

and the environment for identified potential exposure pathways, based on the highest beneficial use 

(HBU) and the reasonable maximum exposure (RME) for each affected medium.  The process for 

developing cleanup levels consists of identifying the HBU and RME for affected media, and determining 

the cleanup levels for the constituents of concern detected in affected media. 

Numerical cleanup levels are developed only for Property soil and groundwater because these are 

the only media that appear to be affected by releases due to historical operations at the Property or on 

surrounding properties. 

 

Exposure Pathways 

Potential exposure pathways must be identified for both human and environmental impacts.  The 

potential exposure pathways are presented below by medium.  No surface water or sediments are present 

at the Property; therefore, only groundwater and soil are discussed in this appendix. 

 

Groundwater 

Groundwater at or potentially affected by the Property is not currently used for drinking water 

and is not a reasonable future source of drinking water.  The Property is located in a commercial/ 

industrial area with no hydraulically downgradient areas to the west and northwest, based on area and 

regional groundwater flow information, that have the potential to be used as sources of drinking water.  

Groundwater quality in the downtown Seattle area is generally poor because groundwater has been 

impacted by a number of industrial/commercial sources.  In addition, municipal water for domestic 

purposes is provided from other sources.  However, groundwater at Safeco Field, located approximately 
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0.35 mile south of the Property, is reportedly used for irrigation purposes and, depending on the pumping 

rate, this use may influence groundwater at the Property; therefore, there is potential for exposure to 

groundwater.  Therefore, the potential exposure pathways for Property groundwater are: 

 Human ingestion of constituents from the Property in groundwater 

 Human or aquatic life contact with or ingestion of constituents from the Property transported 
to marine surface water. 

Soil 

The potential exposure pathways for Property soil are: 

 Human contact (dermal, incidental ingestion, or inhalation) with constituents in soil at the 
Property 

 Human ingestion of constituents leached from Property soil to groundwater 

 Contact by terrestrial plants and animals with contamination from the Property in soil or 
groundwater. 

The Property is currently approximately 95 percent paved.  Trees are located in the northwestern 

portion of the Property and along the northern and western Property boundaries.  A limited area of 

exposed soil [a circular area approximately 4 feet (ft) in diameter] is present around each of the trees.  The 

remainder of the Property is paved.  After redevelopment, the Property will be almost entirely covered 

with buildings and pavement. 

There is less than 1.5 acres of contiguous undeveloped area contained within the Property and 

within 500 ft of the Property.  Therefore, the Property meets the exclusion criterion for a terrestrial 

ecological evaluation in accordance with WAC 173-340-7491(c)(1) and human contact and ingestion are 

the only applicable pathways for Property soil. 

 

Identification of Property Highest Beneficial Use and Reasonable Maximum Exposure 

MTCA specifies the development of cleanup levels based on the HBU for the affected media (soil 

and groundwater) and the RME that may occur for each affected medium.  For example, under MTCA the 

HBU for soil is assumed to be unrestricted unless it can be demonstrated that industrial use is the present 

and expected future Property use.  Similarly, the RME associated with soil is typically either direct 

ingestion of soil or the ingestion of groundwater affected by constituents leached from soil, whichever 

represents the greatest potential exposure. 

The HBU and RME provide the basis for establishing media-specific cleanup levels under MTCA 

regulations.  The HBU establishes the use scenario for the affected media, such as the use of groundwater 

for domestic purposes.  The RME then establishes the most conservative exposure scenario that is 

reasonable for the identified HBU, such as ingestion of drinking water for affected groundwater, which 
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provides the basis for calculating a cleanup level for a given contaminant in a given medium.  The 

remainder of this section identifies the HBU and RME for Property soil and groundwater. 

 

Groundwater 

The HBU for groundwater is considered to be drinking water [WAC 173-340-720(1)(a)].  

Groundwater at the Property is not used as drinking water; however, preliminary cleanup levels were 

developed based on drinking water in order to provide a conservative evaluation of the detected 

constituents.  At Ecology’s request, discharge to marine surface water was also considered, due to the 

proximity of the site to Elliott Bay and the potential for groundwater capture in local storm and sewer 

drains.  The RME for groundwater is the more conservative of ingestion of drinking water, ingestion of 

marine organisms, and exposure of marine organisms affected by constituents from the Property. 

 

Soil 

The HBU for soil is considered to be unrestricted land use.  Redevelopment plans for the Property 

include upper story residential use.  Based on a soil HBU of unrestricted use, the RME for soil is the more 

conservative of: 1) direct ingestion of soil, 2) protection of groundwater as drinking water, or 3) 

protection of groundwater as marine surface water and the associated exposures described in the 

preceding section. 

 

Determination of Preliminary Cleanup Levels 

Preliminary cleanup levels were developed for constituents detected in soil and/or groundwater as 

discussed in the Remedial Investigation report.  For the reasons previously discussed, numerical criteria 

are not developed for sediment, surface water, or air. 

 

Groundwater 

Groundwater screening criteria were developed for detected constituents using standard MTCA 

Method B [WAC 173-340-720(4)] requirements.  Under MTCA Method B, potable groundwater cleanup 

levels must be at least as stringent as all of the following: 

 Concentrations established under state and federal laws 

 Concentrations protective of surface water beneficial uses unless hazardous substances are 
not likely to reach surface water 

 Concentrations determined using MTCA equation 720-1 or 720-2 if sufficiently protective, 
health-based criteria have not been established under applicable state and federal laws. 

Preliminary cleanup levels were established for constituents detected in groundwater based on 

these requirements.  In addition, preliminary groundwater cleanup levels were developed for constituents 
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that were detected in soil but that were not detected in groundwater for use in the calculation of a 

contaminant concentration in soil protective of groundwater.  Although MTCA allows for a maximum 

carcinogenic risk of 10-5 for constituents for which health-based criteria, such as maximum contaminant 

levels (MCLs) or National Recommended Water Quality Criteria for protection of human health, have 

been established under applicable state or federal laws, preliminary cleanup levels were based on a 

maximum carcinogenic risk of 10-6.  For drinking water, preliminary cleanup levels were set at the lowest 

of the federal and state MCLs, federal MCLGs if applicable, state secondary MCLs, and the MTCA 

Method B formula values (calculated using MTCA equation 720-1 for non-carcinogens and equation 

720-2 for carcinogens).  For marine surface water, preliminary cleanup levels were set at the lowest of 

state and federal water quality criteria promulgated under Chapter 173-201A WAC, Section 304 of the 

Clean Water Act, the National Toxics Rule, and the MTCA Method B formula values (calculated using 

MTCA equation 730-1 for non-carcinogens and equation 730-2 for carcinogens).  If no federal or state 

criteria were available, the MTCA Method B formula value was used as the preliminary cleanup level.  

Because total petroleum hydrocarbons (TPH) and lead do not have health-based criteria, MTCA Method 

A cleanup levels for groundwater were used for these constituents.  Preliminary cleanup levels for non-

carcinogenic constituents were evaluated based on total site risk and were adjusted downward, as 

necessary, to achieve a hazard index less than or equal to 1.  Criteria used to establish total site risk for 

non-carcinogenic constituents are presented in Table G-1 (for soil) and Table G-2 (for groundwater).  

Preliminary cleanup levels for carcinogenic constituents were also evaluated for total site risk and were 

adjusted downward, as necessary, to achieve a total carcinogenic risk of less than or equal to 10-6; criteria 

used to establish total carcinogenic risk are presented in Table G-3.  Preliminary cleanup levels were 

adjusted up to established natural background concentrations, where appropriate.  The preliminary 

cleanup level for arsenic was adjusted upward to the area background level based on the background level 

calculated at the nearby Union Station site.  Preliminary groundwater cleanup levels and the basis for 

their development are presented in Table 9. 

 

Soil 

Soil screening criteria were developed for unrestricted land uses in accordance with 

WAC-173-340-740 using MTCA Method B soil cleanup levels.  Under MTCA Method B, soil cleanup 

levels must be at least as stringent as all of the following: 

 Concentrations established under applicable state and federal laws 

 Concentrations protective of terrestrial ecological receptors 

 Concentrations protective of direct human contact with soil 

 Concentrations protective of groundwater. 
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These criteria were considered during development of preliminary soil cleanup levels, which were 

developed for all constituents detected in soil. 

There are no detected constituents for which concentrations have been established under 

applicable state and federal laws.  As previously described, the Property qualifies for an exclusion from a 

terrestrial ecological evaluation.  Therefore, the preliminary cleanup levels were set at the lower of the 

concentration protective of direct human contact and the concentration protective of groundwater, and 

then, if appropriate, adjusted for natural background (Ecology 19941).  For most constituents, standard 

MTCA Method B formula values protective of direct human contact were determined in accordance with 

WAC 173-340-740(3) using MTCA equations 740-1 and 740-2.  For lead and for TPH results from 

methods NWTPH-Gx and NWTPH-Dx, preliminary cleanup levels were set at the Method A soil cleanup 

levels for unrestricted land uses because no Method B value exists.  Soil screening criteria protective of 

groundwater were determined using the fixed parameter, three-phase partitioning model in accordance 

with WAC 173-340-747(4) for all constituents except TPH.  The three-phase model provides a 

conservative estimate of the concentration of a constituent in soil that is protective of groundwater.  

MTCA also allows an empirical demonstration that contaminant concentrations in soil are protective of 

groundwater [WAC 173-340-747(a)].  An empirical demonstration of groundwater protection was 

performed for copper and zinc in soil, as presented in Appendix H.  The preliminary soil cleanup levels 

for non-carcinogenic constituents were evaluated based on total site risk and were adjusted downward, 

where necessary, in order to achieve a hazard index less than or equal to 1.  Criteria used to establish total 

site risk for non-carcinogenic constituents are presented in Table E-2.  Preliminary cleanup levels for 

carcinogenic constituents were also evaluated for total site risk and were adjusted downward, as 

necessary, to achieve a total carcinogenic risk of less than or equal to 10-6; criteria used to establish total 

carcinogenic risk are presented in Table G-3.  The preliminary soil cleanup levels for metals were 

adjusted to be no less than natural background in accordance with WAC 173-340-740(5)(c).  Soil 

screening criteria and the basis for their development are presented in Table 5. 

 

POINTS OF COMPLIANCE 

Under MTCA, the point of compliance is the point or location on the site where the cleanup 

levels must be attained.  The point(s) of compliance for affected media will be selected by the 

Washington State Department of Ecology and presented in the Property cleanup action plan.  However, it 

is necessary to identify proposed point(s) of compliance to develop, and evaluate the effectiveness of, 

cleanup action alternatives in the Feasibility Study.  As a result, the anticipated points of compliance for 

                                                      
1 Ecology.  1994.  Natural Background Soil Metals Concentrations in Washington State.  Publication No. 94-115.  Toxics 

Cleanup Program, Washington State Department of Ecology.  October. 
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soil and groundwater are identified in this section.  Points of compliance for sediment, surface water, and 

air are not discussed because these are not media of concern based on existing Property conditions. 

 

Soil 

The point of compliance for soil in WAC 173-340-740(6) is throughout the site.  MTCA 

recognizes that for those cleanup actions that involve containment of hazardous substances, the soil 

cleanup levels will typically not be met throughout the site [WAC 173-340-740(6)(f)], however, such 

cleanup actions comply with cleanup standards if they meet the specific criteria including permanence to 

the maximum extent practicable, protection of human health, protection of terrestrial ecological receptors, 

provision of institutional controls, compliance monitoring, and specification of containment measures in a 

draft cleanup action plan.  Specific actions will be proposed and described in the Feasibility Study. 

 

Groundwater 

The standard point of compliance for potable groundwater is throughout the site when the HBU is 

drinking water [WAC 173-340-720(8)(b)].  However, MTCA allows for a conditional point of 

compliance when it is not practicable to meet the cleanup level throughout the site within a reasonable 

restoration time frame [WAC 173-340-720(8)(c).  It is anticipated that the Property boundary will be the 

conditional point of compliance for Property groundwater.  The achievement of cleanup levels in 

groundwater will be measured at the conditional point of compliance using a network of monitoring wells 

at the boundaries of the Property.  Specific actions will be proposed and described in the Feasibility 

Study.  The compliance monitoring locations and duration will be determined during development of the 

cleanup action plan and/or remedial design. 

 

 



TABLE G-1
TOTAL NON-CARCINOGENIC SITE RISK: SOIL

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 1 of 1

Analyte (a)

Preliminary 
Soil Cleanup 

Level

Adjusted 
Preliminary 

Soil Cleanup 
Level

Constituent 
Concentration in 
Soil at HQ = 1 (b)

HQ at 
Adjusted 

Preliminary 
Cleanup 
Level (c)

Hepatotoxicity: 
HQ Risk at CUL

Hemotoxicity: 
HQ Risk at 

CUL
Nephrotoxicity: 
HQ Risk at CUL

Skin 
Lesions: HQ 
Risk at CUL

Neurotoxicity: 
HQ Risk at 

CUL

Developmental 
Toxicity: HQ 
Risk at CUL

Proteinuria: 
HQ Risk at 

CUL

Mortality: 
HQ Risk at 

CUL

Gastrointestinal 
Toxicity: HQ 
Risk at CUL

Weight: 
HQ Risk 
at CUL

PAHs (µg/kg)
Naphthalene 4.5 4.5 1,600 2.81E-03 2.81E-03
Acenaphthene 98 25 4,800 5.21E-03 5.21E-03
Fluorene 100 79 3,200 2.47E-02 2.47E-02
Fluoranthene 630 49 3,200 1.53E-02 1.53E-02 1.53E-02 1.53E-02
Pyrene 660 140 2,400 5.83E-02 5.83E-02

TOTAL METALS (mg/L)
Arsenic 0.034 0.034 24 1.42E-03 1.42E-03
Lead (d)
Mercury 0.07 0.07 24 2.92E-03 2.92E-03 2.92E-03
Cadmium 1 1 80 1.25E-02 1.25E-02
Copper 24,000 80 24,000 3.33E-03 3.33E-03
Zinc 3,000 105 3,000 3.50E-02 3.50E-02

BTEX (µg/kg)
Toluene 4.60 0.58 6,400 9.06E-05 9.06E-05 9.06E-05 9.06E-05
Ethylbenzene 6.10 2.38 8,000 2.98E-04 2.98E-04 2.98E-04

SEMIVOLATILES (µg/kg)
Di-n-butylphthalate 57 57 8,000 7.13E-03 7.13E-03
Phenol 22 22 48,000 4.58E-04 4.58E-04
Total HI at Soil CUL 5.59E-02 4.00E-02 7.70E-02 1.42E-03 3.01E-03 4.58E-04 1.25E-02 7.13E-03 3.33E-03 2.81E-03

TOTAL SITE RISK SUMMARY FOR SOIL AND GROUNDWATER

Total HI at Soil CUL 0.0559 0.0400 0.0770 0.00142 0.00301 0.000458 0.0125 0.00713 0.00333 0.00281
Total HI at Groundwater CUL (e) 0.948 0.860 0.799 0.0121 0.125 0.438 (f) (f) (f) 1.00

Total HI for Soil and Groundwater 1.00 0.90 0.88 0.014 0.13 0.44 0.013 0.007 0.0033 1.00

Notes:
HQ = Hazard Quotient.
HI = Hazard Index.
CUL = Cleanup Level.
µg/kg = Micrograms per kilogram.
mg/L = Milligrams per liter.
(a) Non-carcinogenic analyte detected in soil.
(b) Constituent concentration in soil at HQ = 1 is equal to the direct contact soil cleanup level.
(c) HQ at Adjusted Preliminary Cleanup Level = adjusted preliminary soil cleanup level divided by the constituent concentration in soil at HQ = 1.
(d) No toxicity data available; Method A Unrestricted Soil Cleanup Level used.
(e) Total HI at Groundwater CUL calculated in Table G-2.
(f) No associated HQ risk for groundwater under this toxic effect.

Toxic Effects
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TABLE G-2
TOTAL NON-CARCINOGENIC SITE RISK: GROUNDWATER

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 1 of 1

Analyte (a)

Preliminary 
Groundwater 
Cleanup Level

Adjusted 
Preliminary 

Groundwater 
Cleanup Level

Constituent 
Concentration 

in Groundwater 
at HQ = 1  (b)

HQ at 
Adjusted 

Preliminary 
Cleanup 
Level (c) 

Hepatotoxicity: 
HQ Risk at 

CUL

Hemotoxicity: 
HQ Risk at 

CUL
Nephrotoxicity: 
HQ Risk at CUL

Skin 
Lesions: HQ 
Risk at CUL

Neurotoxicity: 
HQ Risk at 

CUL

Developmental 
Toxicity: HQ 
Risk at CUL

Weight: 
HQ Risk 
at CUL

PAHs (µg/L)
Naphthalene 160 160 160 1.00E+00 1.00E+00
Acenaphthene 640 250 960 2.60E-01 2.60E-01
Fluorene 640 500 640 7.81E-01 7.81E-01
Fluoranthene 90 50 640 7.81E-02 7.81E-02 7.81E-02 7.81E-02
Pyrene 480 100 480 2.08E-01 2.08E-01

DISSOLVED METALS (µg/L)
Arsenic 0.058 0.058 4.8 1.21E-02 1.21E-02
Lead (d)

BTEX (µg/L)
Toluene 640 80 640 1.25E-01 1.25E-01 1.25E-01 1.25E-01
Ethylbenzene 700 275 800 3.44E-01 3.44E-01 3.44E-01

VOLATILES (µg/L)
Methylene Chloride 5 3 480 6.25E-03 6.25E-03
Acetone 800 35 800 4.38E-02 4.38E-02 4.38E-02
Carbon Disulfide 800 350 800 4.38E-01 4.38E-01
Chloroform 7.2 7.2 80 9.00E-02 9.00E-02
Styrene 1.5 1.5 1600 9.38E-04 9.38E-04 9.38E-04
Total HI at Groundwater CUL (e) 9.48E-01 8.60E-01 7.99E-01 1.21E-02 1.25E-01 4.38E-01 1.00E+00

Notes:
HQ = Hazard Quotient.
HI = Hazard Index.
CUL = Cleanup Level.
µg/L = Micrograms per liter.
(a) Non-carcinogenic analyte detected in groundwater.
(b) Constituent concentration in groundwater at HQ = 1 is equal to the direct contact groundwater cleanup level.
(c) HQ at Adjusted Preliminary Cleanup Level = adjusted preliminary groundwater cleanup level divided by the constituent concentration in groundwater at HQ = 1.
(d) No toxicity data available; Method A Unrestricted Soil Cleanup Level used.
(e) See Table G-1 for summary of soil and groundwater total site risk.

Toxic Effects
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TABLE G-3
TOTAL CARCINOGENIC SITE RISK: SOIL AND GROUNDWATER

NORTH LOT DEVELOPMENT
SEATTLE, WASHINGTON

Page 1 of 1

Analyte (a) 
Preliminary 

Cleanup Level (b)

Concentration at 
Carcinogenic Risk 

= 1x10
-6 

 (b)(c)

Carcinogenic Risk 
at Preliminary 

Cleanup Level (d)

Benzene 0.0045 18 2.5E-10

cPAHs (TEQ) 0.14 0.14 1.0E-06

Arsenic 0.034 0.67 5.1E-08

Carbazole 0.32 50 6.4E-09

Dioxins/Furans 
(TEQ)

2.7E-07 1.1E-05 2.5E-08

Benzene 0.8 0.8 1.0E-06

cPAHs (TEQ) 0.012 0.012 1.0E-06

Arsenic 0.058 0.058 1.0E-06

Chloromethane 3 3 1.0E-06

Methylene 
Chloride

3 6 5.0E-07

Chloroform 7.2 7.2 1.0E-06

TOTAL RISK 6.58E-06

Notes:
TEQ = Toxicity Equivalency Quotient.
(a) Carcinogenic analyte detected in soil or groundwater.
(b) Units for soil anaytes are mg/kg ; units for groundwater analytes are µg/L.
(c) Concentration at carcinogenic risk = 1E-06 is equal to the direct contact cleanup level for
      a carcinogen.
(d) Carcinogenic risk at preliminary cleanup level = (preliminary cleanup level divided by the
      concentration at which the risk is 1E-06) x 1E-06.
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APPENDIX H 
EMPIRICAL DEMONSTRATION OF PROTECTION OF GROUNDWATER 

Concentrations of copper and zinc at some locations exceeded soil cleanup levels protective of 

groundwater calculated using the fixed-parameter three-phase partitioning model described in WAC 

173-340-747(4).  However, the concentrations of these constituents in groundwater at wells throughout 

the Property during the groundwater monitoring event were non-detect, indicating that the existing 

concentrations in soil are protective of groundwater.  An empirical demonstration that soil concentrations 

are protective of groundwater is provided below. 

The Model Toxics Control Act (MTCA) regulations [WAC 173-340-747(9)] identify 

requirements for demonstrating that constituent concentrations in soil will not cause an exceedance of 

groundwater cleanup levels as follows: 

 Measured constituent concentrations in groundwater must be less than or equal to the 
groundwater cleanup level. 

 Sufficient time must have elapsed for migration of the hazardous substance from soil to 
groundwater to have occurred. 

 Characteristics of the site that would impact migration of contaminants to groundwater must 
be representative of future site conditions. 

CONSTITUENT CONCENTRATIONS IN GROUNDWATER 

Copper and zinc were not detected in groundwater in any of the 17 Property wells during the 

August 2009 groundwater sampling event (copper and zinc were not analyzed for during the previous 

groundwater sampling event).  Copper and zinc concentrations in groundwater were also not detected in 

the two off-Property wells (MW-16D and MW-17D) during the August 2009 groundwater sampling 

event.  Laboratory reporting limits for copper and zinc were 2 micrograms per liter (µg/L) and 10 µg/L, 

respectively, which are below the preliminary cleanup levels in groundwater for these two constituents of 

20 µg/L and 160 µg/L, respectively.  Given that copper and zinc were not detected above the laboratory 

reporting limits for groundwater across the Property, and at the two off-Property well locations (outside of 

the anticipated groundwater point of compliance), the first MTCA requirement above is met. 

 

SUFFICIENT TIME 

Sufficient time has elapsed for the constituents identified above (copper and zinc) to have 

migrated to groundwater.  Historical activities at the Property occurred prior to King County purchasing 

the Property in the 1970s to facilitate construction of the Kingdome stadium to the south of the Property.  

The Property has been paved and used as a parking lot since that time.  The minimum time available for 

migration of contaminants to groundwater, based on termination of historical Property activities and 
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purchase of the Property by King County more than 30 years ago, is expected to be adequate for 

contaminants to have reached the groundwater; therefore, the second MTCA requirement above is met. 

 

FUTURE SITE CONDITIONS 

Physical conditions at the Property that would impact migration of soil contaminants to 

groundwater are not likely to change significantly.  The Property is currently approximately 95 percent 

paved, with only limited areas that are unpaved.  Similarly, after development, the Property will be almost 

entirely covered with buildings and pavement.  Therefore, development is not expected to increase 

migration of soil contaminants to groundwater.  The current characteristics of the Property that would 

impact migration of contaminants to groundwater are considered to be representative of future conditions, 

meeting the third MTCA requirement. 

 

CONCLUSIONS 

As described above, although copper and zinc are present in Property soil at concentrations 

exceeding the concentrations calculated to be protective of groundwater using the three-phase partitioning 

model, based on an empirical demonstration the existing concentrations of copper and zinc in soil are 

protective of groundwater.  Therefore, Method B soil standard formula values for unrestricted land use 

will be used as the preliminary soil cleanup levels for copper and zinc at the Property. 

 


	Revised NLD RI_attachments.pdf
	Sanborn Maps.pdf
	Report Outline
	Front Page
	User's Guide
	1888 Map
	1893 Map
	1893 Map
	1893 Map
	1893 Map

	Phase I ESA_apc-Sanborn 3.pdf
	Report Outline
	1916 Map
	1916 Map
	1950 Map
	1950 Map


	Phase I ESA_apc-Sanborn 4.pdf
	Report Outline
	1950 Map
	1950 Map
	1969 Map
	1969 Map


	Phase I ESA_apc-Sanborn 5.pdf
	Report Outline
	1969 Map
	1969 Map







