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1.0 INTRODUCTION 

This report has been prepared by Landau Associates at the request of The Boeing Company 

(Boeing), to document redevelopment activities conducted at the Boeing Isaacson property located on 

East Marginal Way South in Tukwila, Washington (subject property; Figure 1).  The redevelopment 

project was conducted by Clearcreek Contractors of Everett, Washington (Boeing’s contractor).  The 

project involved removal of a mound of previously stabilized soil (including the removal and disposal of 

the asphalt/concrete cap over the excavated area), installation of additional stormwater conveyance and 

treatment facilities on site, and the repaving of the project area.  In addition, this report outlines the 

permitting and design elements that were completed for the project to comply with the requirements of 

the Federal Clean Water Act, Chapter 90.48 Revised Code of Washington (RCW), Chapter 173.201A 

Washington Administrative Code (WAC), Chapter 16.82 King County Code (KCC), and Chapter 16.54 

City of Tukwila Municipal Code (TMC). 

 

1.1 SITE BACKGROUND AND DESCRIPTION 

The subject property is located at 8625 East Marginal Way South in Tukwila, Washington, in an 

area of commercial/industrial activity located west of Boeing Field and east of the Duwamish Waterway.  

The subject property is bounded by Port of Seattle-owned land on the west, followed by the Duwamish 

Waterway, the Boeing Thompson facility to the south, East Marginal Way South to the east, followed by 

Boeing Field, and by the Jorgensen Forge Corporation site to the north. 

Prior to the excavation activities and stormwater improvements, the subject property was used by 

Boeing for temporary trailer and container storage.  An asphalt-capped soil mound was located in the 

north-central portion of the property, with an elevation of 20.35 feet (ft) above mean sea level at its 

highest point.  Areas of the subject property outside of the soil mound ranged in elevation between 13 ft 

and 16 ft above mean sea level.  The soil mound resulted from the 1991 excavation and treatment of soil 

that contained elevated levels of arsenic.  The soil was treated using a stabilization process to reduce the 

leachability of the arsenic.  Prior to stabilization, the excavated soil at the subject property was designated 

as a characteristic waste for arsenic (D004) because toxicity characteristic leaching procedure (TCLP) test 

results indicated it contained concentrations of arsenic in excess of 5 milligrams per liter (mg/L).  The soil 

did not exhibit any other hazardous waste characteristics and did not contain any listed wastes (ERM 

2001).  After stabilization, the TCLP arsenic results for the soil were less than the characteristic waste 

limits.  Sampling and analysis of stabilized soil from the mound conducted in January 2008 by Landau 

Associates confirmed that TCLP arsenic concentrations in the stabilized soil were below the universal 

treatment standard of 5 mg/L (Landau Associates 2008a). 
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1.2 SITE GEOLOGY AND HYDROGEOLOGY 

The Duwamish River delta changed significantly during the past century, with the most notable 

changes including the extensive filling of intertidal marsh areas and the channelization of the Duwamish 

River.  Most of the Duwamish Valley marsh area, including the river channel, was filled with material 

hydraulically dredged to create the Duwamish Waterway.  Based on available historical information, 

including topographic maps, aerial photographs, and Sanborn fire insurance maps, a meander of the 

Duwamish River formerly flowed in an east-west direction along the southern boundary of the subject 

property.  After channelization of the Duwamish River, a portion of the river channel known as Slip 5 

remained on the subject property.  The slip was filled in the 1950s and 1960s to support development of 

the Isaacson property and expansion of the adjacent property to the south (Landau Associates 2008b). 

Based on subsurface explorations completed at and in the area of the Isaacson property, soil 

conditions at the subject property consist of approximately 6.5 to 17.5 ft of fill overlying native tideflat 

and river deposits, with the thickest layers of fill occurring in the area of the former Slip 5.  The fill 

generally consists of silty sand to sandy gravel.  Fill materials within the former Slip 5 area include 

bricks, wood debris, and slag material (ERM 2002).  The native deposits typically consist of fine sand and 

silty fine sand with silt lenses.  The native surficial deposits are characterized by the presence of small 

in-place roots, wood fragments, and peat, which are indicators of the original ground surface elevation 

prior to filling.  Underlying the silt and silty fine sand is a series of interbedded alluvial sand and silt 

layers that were deposited within the floodplain of the Duwamish River.  Beneath the interbedded alluvial 

silt and fine sand is a layer of very dark to black, fine to medium sand.  This naturally deposited sand is 

found throughout the Duwamish River Valley and was likely deposited from flood waters (Landau 

Associates 2008b). 

The near-surface groundwater regime within the Duwamish River Valley is generally 

characterized as a shallow, single aquifer system.  The subject property is located approximately 60 ft east 

of the eastern bank of the Duwamish Waterway, at approximately 14 ft above mean sea level (USGS 

1983).  Shallow groundwater (generally less than 10 ft below ground surface) is present throughout the 

Isaacson property area.  Based on topography and groundwater investigations conducted in the area of the 

Isaacson property by Landau Associates and others, the groundwater gradient is generally to the west 

toward the Duwamish Waterway.  Based on previous investigations, the groundwater gradient at the 

subject property is tidally influenced (ERM 2002; Landau Associates 2008b). 
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1.3 PROJECT OBJECTIVE 

The primary objective of the project was to level the subject property in order to make it suitable 

for lease, divestiture, redevelopment, or Boeing use.  The excavation portion of the project consisted of 

the removal and disposal of a portion of the stabilized soil mound material and surface soil surrounding 

the mound to reduce the grade.  After the excavation of the mound and surrounding surface soil, the 

excavation area (including remaining stabilized soil) was recapped with asphalt.  Stabilized soil was 

removed from the subject property only as was required to reduce the mound to the planned grade; 

therefore, not all stabilized soil was removed from the site.  New stormwater treatment and conveyance 

system improvements were installed as required by the King County Surface Water Design Manual 

(KCDNRP 2005). 
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2.0 PERMITTING AND DESIGN 

The following permitting and design elements were required prior to, during, and after the 

completion of construction activities: 

 State Environmental Policy Act (SEPA) compliance 

 City of Tukwila (City) Grading Permit 

 Construction Stormwater General Permit. 

Additional details on the permitting requirements and the design elements that were required for 

the project are discussed below. 

 

2.1 STATE ENVIRONMENTAL POLICY ACT CHECKLIST 

The mound removal and stormwater improvement project at the subject property met the criteria 

to qualify for a “planned action” option, which is a streamlined SEPA review process.  The SEPA 

“planned action” review process was available for this project due to a programmatic environmental 

impact statement (EIS) that was prepared for the redevelopment of Boeing properties within the City’s 

manufacturing industrial center.  Landau Associates prepared the documentation required to comply with 

the SEPA planned action in conformance with WAC 197-11-960 and TMC 21.04, and submitted it to the 

City.  The City issued a notice of decision on September 16, 2008 indicating the project was designated as 

a SEPA planned action. 

 

2.2 GRADING PERMIT 

The grading permit (permit number PW08-140) was issued by the City and became effective on 

September 24, 2008.  A copy of the grading permit is provided in Appendix A.  As part of the application 

for the grading permit, Landau Associates submitted the following elements: 

 Stormwater Pollution Prevention Plan (SWPPP) 

 Technical Information Report 

 Grading and stormwater facility design plans. 

These elements are discussed in the following sections. 
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2.2.1 STORMWATER POLLUTION PREVENTION PLAN 

The SWPPP was prepared for this project as required under the National Pollutant Discharge 

Elimination System (NPDES) construction stormwater general permit.  The purpose of the SWPPP was to 

describe the proposed construction activities and all temporary and permanent erosion and sediment 

control measures, pollution prevention measures, inspection/ monitoring activities, and recordkeeping that 

would be implemented during the course of the project. 

The SWPPP was designed to: 

 Implement Best Management Practices (BMPs) to prevent erosion and sedimentation, and to 
identify, reduce, eliminate, or prevent stormwater contamination and water pollution from 
construction activity 

 Prevent violations of surface water quality, groundwater quality, or sediment management 
standards 

 Prevent, during the construction phase, adverse water quality impacts including impacts on 
beneficial uses of the receiving water by controlling peak flow rates and volumes of 
stormwater runoff at the Boeing Isaacson property outfalls and downstream of the outfalls. 

The SWPPP was prepared by Landau Associates using the Washington State Department of 

Ecology (Ecology) SWPPP template (Ecology website 2008).  The SWPPP was prepared based on the 

requirements set forth in Ecology’s Stormwater Management Manual for Western Washington (Ecology 

2005).  A Transfer of Coverage was submitted to Ecology for the SWPPP on October 8, 2008, 

transferring control and responsibility of the SWPPP from Boeing/Landau Associates to Boeing/ 

Clearcreek (the earthwork contractor for the project). 

 

2.2.2 TECHNICAL INFORMATION REPORT 

The Technical Information Report prepared by Landau Associates for this project included 

analyses, evaluations, and modeling results that supported the design for management of stormwater 

quality (Landau Associates 2008c).  The Technical Information Report also presented data and 

evaluations that meet the requirements of the King County Surface Water Design Manual (KCDNRP 

2005). 

Excavation activities on the subject property were classified by the City as a “redevelopment” 

project because the project involved altering existing site grades; therefore, upgrades to the stormwater 

treatment and conveyance system were required per the King County Surface Water Design Manual.  

Stormwater system upgrades are discussed in Section 4.3. 
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2.2.3 GRADING AND STORMWATER PLANS/ DESIGN 

The grading and stormwater design plans (construction drawings) for the project were prepared 

by Landau Associates, detailing the grading plan and the specifications for the installation of the 

stormwater treatment and conveyance facilities.  The construction drawings were submitted to the City as 

part of the application for the grading permit on August 4, 2008.  The grading permit was issued by the 

City, effective September 24, 2008.  After the completion of construction activities, as-built drawings of 

the subject property were prepared by Landau Associates.  The drawings are provided in Appendix B. 

 

2.3 CONSTRUCTION STORMWATER GENERAL PERMIT 

A Construction Stormwater General Permit (CSGP) was required for the project because land 

disturbing/grading activities were planned for more than 1 acre of land on the subject property.  The 

CSGP coverage became effective on September 18, 2008.  The CSGP coverage ended on January 9, 

2009.  A copy of the CSGP is provided in Appendix C.  The steps that were taken to obtain, follow, and 

close out the CSGP are as follows: 

 Submit a Notice of Intent application to Ecology.  A Notice of Intent (NOI) is the official 
CSGP application.  The NOI was submitted to Ecology by Boeing on July 14, 2008. 

 Publish two public notices indicating project details.  The first public notice was published 
on July 15, 2008 and the second public notice was published on July 23, 2008; both public 
notices were published in The Seattle Times.  There were no public comments received 
during the 30-day public comment period, which ended on August 22, 2008. 

 Prepare a SWPPP before the start of construction.  As discussed in Section 2.2.1, the 
SWPPP was prepared by Landau Associates prior to the start of construction. 

 Submit a Transfer of Coverage notice to Ecology.  As discussed in Section 2.2.1., a notice 
of Transfer of Coverage was submitted to Ecology on October 8, 2008, to transfer control and 
responsibility of the SWPPP from Boeing/Landau Associates to Boeing/Clearcreek. 

 Conduct monitoring, recordkeeping, and submit reports to Ecology.  The designated 
Certified Erosion and Sediment Control Lead (CESCL) was provided by Clearcreek.  The 
CESCL’s responsibilities included the monitoring of stormwater (pH, turbidity, and total 
arsenic content), inspection of BMPs, recording and reporting the results, and sending 
Discharge Monitoring Reports to Ecology on a monthly basis.  The weekly monitoring 
records are provided in Appendix D.  Laboratory data are provided in Appendix E. 

 Submit a Notice of Termination to Ecology.  A Notice of Termination was submitted to 
Ecology on January 9, 2009, after all paving activities had been completed, all construction-
related stormwater had been discharged or disposed of, and all temporary BMPs had been 
removed. 
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3.0 SITE PREPARATION ACTIVITIES 

Prior to the start of excavation activities associated with the mound removal and stormwater 

conveyance upgrades, the following activities were completed: 

 Underground utility locate 

 Perimeter soil characterization 

 Monitoring well abandonment 

 Water treatment system installation. 

These site preparation activities are discussed further below. 

 

3.1 UNDERGROUND UTILITY LOCATE 

Prior to excavation activities, Clearcreek arranged for public and private underground utility 

locates to identify potential subsurface utilities within the excavation area.  With the exception of the 

King County storm drain line on the northern side of the excavation (Figure 2), no utilities were identified 

within the excavation area. 

 

3.2 PERIMETER SOIL CHARACTERIZATION 

Prior to construction activities, 20 shallow soil samples were collected from portions of the 

planned construction area located outside of the stabilized soil mound (sample locations are shown on 

Figure 2).  The samples were collected using direct-push sampling methodology.  The samples were 

analyzed for total arsenic and TCLP arsenic to determine if the non-stabilized soil would meet 

requirements for disposal as non-hazardous solid waste.  As indicated in Table 1, the maximum detected 

concentration of TCLP arsenic was 0.76 mg/L, which is below the 5.0 mg/L toxicity threshold criterion 

for classification as dangerous waste.  It was therefore determined that soil removed from outside of the 

stabilized soil mound area could be disposed of as solid waste along with the stabilized soil. 

 

3.3 MONITORING WELL ABANDONMENT 

Groundwater monitoring well PZ-5, located within the planned excavation limits, was 

permanently abandoned on August 20, 2008.  The former location of PZ-5 is shown on the Storm 

Drainage Plan and Profile (Appendix B).  Abandonment activities were performed by a licensed well 

driller (ESN Northwest) and overseen by a Landau Associates field representative under the direction of a 

professional engineer, in accordance with WAC 173-160-460.  The monitoring well was abandoned by 
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removing the PVC pipe and backfilling the hole with bentonite chips.  A copy of the well abandonment 

log was submitted to Ecology and is provided in Appendix F. 

 

3.4 WATER TREATMENT SYSTEM INSTALLATION 

Prior to excavation of the stabilized soil mound, a water treatment system was installed to 

temporarily contain and treat stormwater originating on site during construction activities.  Stormwater 

flowing into the onsite catch basins during construction activities was tested and, if necessary, treated 

before being discharged to the storm drain outlet, as described in the SWPPP.  All stormwater collected 

during construction activities was tested for pH, turbidity, and total arsenic prior to discharge to ensure 

compliance with all applicable regulations.  Initially, the treatment system included two separate 

treatment components, one for treating stormwater that originated from the eastern side of the subject 

property and one for treating stormwater that originated from the western side of the property.  Both 

treatment components were comprised of the following elements: multiple catch basins (with Ultra-

DrainGuard® inserts) connected to a CONTECH® Vortechs® vault (Vortechs vault) with an inflatable 

plug to prevent unintended discharges to the storm drain inlet; a Pioneer pump to transfer water from the 

Vortechs vault to the first Baker tank (used for sedimentation and the location where samples were taken 

to conduct pH and turbidity tests); and another Pioneer pump to transfer water from the first Baker tank to 

the second Baker tank (where arsenic samples were collected) after sedimentation was successful.  

Following the first turbidity tests on samples from the first batch of stormwater (in the first Baker tank on 

both the eastern and western side of the subject property), it became apparent that additional treatment 

would be necessary to meet the turbidity threshold requirements detailed in the SWPPP.  Additional 

Baker tanks were also needed for increased stormwater storage capacity; due to rainfall events, the initial 

temporary stormwater storage capacity was nearly reached. 

In order to meet turbidity threshold requirements, Clearcreek installed a new treatment system, 

which, like the first treatment system, was comprised of multiple catch basins connected to two Vortechs 

vaults (an eastern Vortechs vault and a western Vortechs vault).  However, the new treatment system 

varied from the first system in that all stormwater pumped from the eastern and western vaults was 

pumped to a common set of eight Baker tanks.  The first five Baker tanks were used for the initial storage 

of stormwater.  All five Baker tanks were plumbed together to allow stormwater to rise and fall in all five 

tanks simultaneously.  Stormwater was then pumped through a Rain For Rent filtration system (to reduce 

turbidity) into the sixth Baker tank, where it was then tested for turbidity and pH.  If additional tests 

indicated that the turbidity of the stormwater was still above the turbidity threshold, then the stormwater 

was cycled between the sixth Baker tank and the Rain For Rent filtration system for 3 to 7 hours in order 

to pass the turbidity requirements outlined in the SWPPP.  The Rain For Rent filtration system included 
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one 1-micron filter and two 0.5-micron filters.  Stormwater was then pumped to the seventh or eighth 

Baker tanks for temporary storage until the analytical results for total arsenic were available.  Once 

analytical results indicated that total arsenic was below the threshold detailed in the SWPPP, stormwater 

was discharged to the storm drain inlet, where it ultimately flowed out to the Duwamish Waterway via an 

outfall on the western side of the Boeing Thompson property (adjacent to the southern boundary of the 

Isaacson property). 
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4.0 CONSTRUCTION ACTIVITIES 

Construction activities at the subject property included the following elements: 

 Mound removal activities 

 Post-excavation soil sampling 

 Stormwater system upgrades. 

4.1 MOUND REMOVAL 

As described below, activities involved with the removal of stabilized, mounded material 

included excavation of material, material disposal, and air quality monitoring. 

 

4.1.1 EXCAVATION ACTIVITIES 

Soil excavation was conducted by Clearcreek and commenced on September 29, 2008.  

Clearcreek used one Hitachi 330 and two Hitachi 200 excavators to load treated material, soil, and 

pavement into dump trucks and shipping containers.  Clearcreek used D-8 and D-9 Caterpillar bulldozers 

to break up the treated material, the Hitachi excavators to break up the asphalt, and a hydraulic breaker 

mounted on a Caterpillar 236B skid steer loader to break up concrete so that it could be loaded into the 

dump trucks and shipping containers.  Boeing contracted with Philip Services Corporation (PSC) to 

provide transportation and coordinate disposal of treated and untreated soil, asphalt, and concrete.  The 

area of the excavation was 4.6 acres and the lateral limits of the excavation are shown on Figure 2.  In the 

area of the stabilized soil mound, soil was removed to a maximum depth of approximately 6 ft below 

ground surface (BGS).  In the area surrounding the mound, only the asphalt or concrete and base course 

material was removed, with the exception of the areas where soil was excavated to install the two 

Vortechs vaults, the three new catch basins, and the new stormwater conveyance lines.  A total of 25,116 

tons of soil (5,626 tons of unstabilized soil and 19,490 tons of treated/stabilized material) were excavated 

from the subject property.  In addition, 60 loads of concrete and 179 loads of asphalt were removed from 

the surface of the excavated area and recycled off site. 

As previously stated, the treated material was stabilized in 1991 to prevent leaching of arsenic 

into the underlying soil and groundwater.  The stabilization process resulted in the material being 

extremely hard and difficult to break up.  Initially, the rippers of a D-8 Caterpillar bulldozer (D-8) were 

used to break up the stabilized material so that it could be loaded into the dump trucks and/or shipping 

containers; however, after the first week of excavation it became apparent that the D-8 was not powerful 
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enough to efficiently break up the material.  Beginning the week of October 6, 2008, a D-9 Caterpillar 

bulldozer (D-9) was delivered to the subject property to replace the D-8. 

Clearcreek stripped and loaded the asphalt and concrete directly into dump trucks.  Once a 

significant area of treated material was exposed, bulldozers were used to break up and loosen the treated 

material.  The treated material and soil were then loaded by one of the three excavators into the dump 

trucks or shipping containers.  The pavement was stripped in approximately 20-ft-wide sections, starting 

from the western side of the project area and moving toward the east.  This excavation plan allowed 

trucks to travel up the slope of the mound at a safe angle that prevented trucks from rolling over.  In 

addition, this excavation plan allowed trucks to remain on paved surfaces at all times, thereby reducing 

the amount of soil tracked around and off the site, and minimized the amount of soil exposed at any given 

time. 

A vein of tar-like substance was excavated from the project area.  The tar-like substance was 

discovered outside of the stabilized soil perimeter on the northern side of the excavation for the eastern 

Vortechs vault, at a depth of approximately 1.5 ft BGS (Figure 2).  The extent of the tar-like substance is 

not known, as excavation of the material was completed before the substance was identified; however, the 

vein appeared to be approximately 6 inches thick and approximately 3 ft wide.  A sample of the tar-like 

substance (IMR-1-081003) was collected and analyzed for volatile organic compounds (VOCs), 

semivolatile organic compounds (SVOCs), and extended diesel-range total petroleum hydrocarbons 

(TPH-Dx).  Polycyclic aromatic hydrocarbons (PAHs) and diesel-range and motor oil-range petroleum 

hydrocarbons (TPH) were detected at concentrations above the laboratory reporting limits.  The analytical 

data are included in Appendix E.  No excavation other than that required for installation of the Vortechs 

vault was conducted in this area. 

 

4.1.2 MATERIALS DISPOSAL 

Asphalt, concrete, soil, and treated material were transported for disposal by trucking companies 

(ISI Trucking and PGH Trucking) that had been subcontracted by PSC.  Daily, before entering the subject 

property, the truck drivers and their trucks and trailers or shipping containers were subject to Boeing 

inspection protocols at the inspection gate.  Excavated material was transported to Lafarge, Inc. (soil), 

located at 5400 West Marginal Way SW, Seattle, Washington; Stoneway Rock and Recycling, Inc. 

(asphalt and concrete), located at 510 Monster Road in Renton, Washington; and Rabanco Company’s 

Allied Waste Recycling Center (stabilized soil), located at 2733 3rd Avenue South, Seattle, Washington.  

The number of dump trucks and/or shipping containers used on any given day depended on the available 

capacity for material at the Allied Waste Recycling Center. 
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4.1.3 AIR QUALITY MONITORING 

Clearcreek conducted air monitoring at downwind perimeter locations at the subject property.  In 

addition, personal protective air monitoring was conducted on all Clearcreek personnel that performed 

activities within the excavation area.  Samples were analyzed for arsenic by National Institute of 

Occupational Safety and Health (NIOSH) Method 7300 by NVL Labratories, Inc.  Laboratory analytical 

results for perimeter air monitoring and personal protective air monitoring all indicated that levels of 

arsenic were below the reporting limit (Table 2; Appendix E). 

Throughout the course of the project, a Landau Associates field representative and Clearcreek 

personnel monitored onsite dust levels.  As needed, Clearcreek personnel swept the site to control dust.  

In addition, Clearcreek subcontracted a large vacuum sweeper to clean the paved surfaces, as needed.  

Clearcreek also provided a water truck to dampen the paved surfaces and excavated material, as needed, 

to prevent dust plumes.  The water truck was filled with water from the fire hydrant located on the Boeing 

Thompson property (adjacent to the south). 

 

4.2 POST-EXCAVATION SOIL SAMPLING 

Soil samples were taken at 16 locations evenly distributed throughout the excavated area to 

document soil conditions at the surface of the finished grade of the excavated area.  All soil samples were 

analyzed for total Resource Conservation and Recovery Act (RCRA) metals.  In addition, although no 

field indications of petroleum contamination were observed during excavation, one soil sample was 

analyzed for TPH-Dx because diesel-range petroleum hydrocarbons were detected in samples from test 

pits in the soil mound area prior to mound removal.  The locations of the soil samples are indicated on 

Figure 2.  The analytical results are presented in Table 3 and the laboratory analytical reports are included 

in Appendix E. 

 

4.3 STORMWATER SYSTEM UPGRADES 

As described in Section 2.2.2, excavation activities on the subject property were classified by the 

City as a “redevelopment”; therefore, upgrades to the stormwater treatment and conveyance system were 

required.  All stormwater system upgrades were completed at the beginning of the project (October 2008) 

to control and treat stormwater runoff during construction activities.  The upgrades included the 

installation of two Vortechs vaults, one on the southeastern side of the project area and the other on the 

western side of the project area (Figure 2).  The size and placement of the vaults were chosen based on 

estimated calculations for peak stormwater flow through the vaults (refer to the Technical Information 

Report for further details on analyses, evaluations, and modeling results; Landau Associates 2008c).  
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Additional stormwater upgrades included three new catch basins; three new sections of stormwater 

conveyance line (a total of approximately 497 linear ft) connecting all onsite catch basins to the eastern or 

western Vortechs vaults; and the removal of approximately 320 linear ft of stormwater conveyance lines 

and catch basin number (CB No.) 15 associated with the old stormwater conveyance system based on the 

previous grade of the site.  Prior to placement of the stormwater system components, the base of 

excavations and trenches was compacted to meet design specifications.  Compaction testing was 

conducted by Mayes Testing Engineers, Inc. (Mayes).  Installation of the stormwater system components 

was observed by the City.  For design specifications of the new Vortechs vaults, catch basins, and 

stormwater conveyance lines refer to the Technical Information Report (Landau Associates 2008c).  For a 

description of locations of the Vortechs vaults and catch basins and installation specifications for the 

stormwater conveyance lines, refer to the Storm Drainage Plan and Profile in Appendix B. 
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5.0 SITE RESTORATION 

Final restoration of the project area involved filling with gravel base course material, grading and 

compacting the base course, and then repaving the excavated area.  Gravel base course material was 

transported to the site by Clearcreek.  At least 9 inches of base course was placed over the surface of the 

excavated area.  Clearcreek then roughly leveled the base course using a Deere 650 bulldozer and 

compacted the base course using a Vibromax VM 116 roller.  Final leveling and compacting were 

performed by Lakeside Industries, Inc. (Lakeside), subcontracted by Clearcreek.  Lakeside personnel first 

leveled the excavated area using a Champion C86A grader and then compacted the excavated area using a 

Vibromax roller.  After final leveling and compacting, compaction testing was conducted by Mayes to 

ensure that at least 95 percent compaction was achieved, in accordance with the construction plans.  After 

Clearcreek received notification from Mayes that the compaction results indicated at least 95 percent 

compaction, Lakeside personnel used a Caterpillar track asphalt paver to apply the first and second layers 

of asphalt.  Lakeside completed the paving in two 2-inch lifts for a total of 4 inches of asphalt.  A total of 

five paving events were conducted to cap the excavated area with asphalt and apply the second layer.  

Multiple paving events minimized the amount of soil that was exposed to stormwater runoff; thereby 

reducing the amount of temporary stormwater holding capacity needed. 

Three King County storm drain manholes are present within the northern side of the excavated 

area.  All excavation and site restoration activities were performed around the perimeter of the manholes 

to avoid impact to the manholes. 
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6.0 SUMMARY AND CONCLUSIONS 

Construction activities at the subject property included the installation of stormwater treatment 

and conveyance system upgrades and the leveling of the site in order to make it suitable for lease, 

divestiture, redevelopment, or Boeing use.  All stormwater system upgrades and site grading activities 

were completed in accordance with the construction plans. 

The stormwater upgrades included the installation of two CONTECH Vortechs vaults, three new 

catch basins, three new sections of stormwater conveyance line (a total of approximately 497 linear ft), 

and the removal of approximately 320 linear ft of stormwater conveyance lines and catch basin number 

(CB No.) 15 associated with the old stormwater conveyance system. 

A total of 25,116 tons of material (5,626 tons of unstabilized soil and 19,490 tons of treated/ 

stabilized material) was excavated and transported off site for disposal.  In addition, 60 loads of concrete 

and 179 loads of asphalt were removed and transported off site for recycling.  Following excavation 

activities, post-excavation soil samples were collected and analyzed to document soil conditions at the 

base of the excavation and the project area was repaved.  The final grade of the project area and the 

current stormwater system configuration are shown on the as-built drawings in Appendix B. 

 

 





03/24/09  \\Edmdata\projects\025\173\080\FileRm\R\Mound Removal\Mound Removal_rpt.doc LANDAU ASSOCIATES 
8-1 

8.0 REFERENCES 

Ecology.  2005.  Stormwater Management Manual for Western Washington.  Washington State 
Department of Ecology Water Quality Program.  February. 
 
Ecology website.  2008.  Template for Stormwater Pollution Prevention Plan.  http://www.ecy.wa.gov/ 
programs/wq/stormwater/construction/swppptemplate/SWPPPTemplate082907.doc.  Washington State 
Department of Ecology. 
 
ERM.  2002.  Report: Comprehensive Data Summary Report, Boeing Isaacson Site, VCP ID # NW0453.  
Environmental Management Resources.  August. 
 
ERM.  2001.  Technical Memorandum: Site Use Evaluation, Boeing Isaacson.  From Tim McCormack 
and Doug Hodson to Paul Johansen, Boeing Airplane Company.  Environmental Resources Management.  
June 29. 
 
KCDNRP.  2005.  King County Surface Water Design Manual.  King County Department of Natural 
Resources and Parks.  King County, Washington.  January 24. 
 
Landau Associates.  2008a.  Letter Report: Focused Disposal Characterization Sampling, Asphalt-
Capped Treated Soil Mound, Boeing Isaacson Property, East Marginal Way, Tukwila, Washington.  
From David M. Nelson, L.G., Kathryn F. Hartley, and Timothy L. Syverson, L.G., to Kathryn Lewis, 
Boeing Environment, Health and Safety Remediation Group.  May 7. 
 
Landau Associates.  2008b.  Report: Environment, Health, and Safety Assessment/Phase I Environmental 
Site Assessment, Boeing Isaacson Property, Tukwila, Washington.  Prepared for The Boeing Company.  
September 15. 
 
Landau Associates.  2008c.  Technical Information Report, Boeing – Isaacson Soil Mound Removal, 
Tukwila, Washington.  Prepared for The Boeing Company.  August 4. 
 
USGS.  1983.  7.5-Minute Topographic Map, Seattle, Washington Quadrangle.  U.S. Geological Survey. 



SeattleSeattle

TukwilaTukwila

Riverton-Boulevard ParkRiverton-Boulevard Park
White CenterWhite Center

5

509

99

900

167

99

509

Marginal

8th

Ra
ini

er

1s
t

Orcas

Airport

42
nd

4th

Beacon

Swift

Renton

Martin Luther King Jr

Myers

14
th

Seward Park
Lucile

51
st

16th

Co
rso

n
Myrtle

Ell
is

2nd Othello

96th

Cloverdale

112th

Henderson

Olso
n

Michigan

39
th

30th

15
th

5th

Wilson

Albro

Des Moines Memorial

102nd

Bangor
Ryan

Bailey

Boeing Field King Intl

Tu
kw

ila
 In

ter
na

tio
na

l

Renton

1s
t

Beacon

Marginal

30th1s
t

Marginal

Airport

Airport

Marginal

1s
t

4t
h

Graham

14
th

Holly

5th

39
th

48
th

8t
h

28
th

Willow

Mead

42
n

d

32
n

d

Perim
eter

Lucile

3r
d

6th

Orcas
Findlay

56
th

F
lo

ra

37
th

24
th

112th

Brandon

Eddy

Cloverdale

18
th

106th

D
etroit

51
st

31
st

47
th

Rose

46
th

River

26th

100th

Dallas

1s
t

10
th

36
th

43
rd

Leo

A
qua

99th

30
th

29
th

17
th

H
olly P

ark

7th

Morgan

Fox

Juneau

93rd

50
th

38
th

Avon

Austin

96th 52
n

d

C
ar

le
to

n
9t

h

16
th

21
st

2n
d

55
th

M
i li

ta
ry

20
th

Southern

Donovan

101st

49th

Director

C
orgiat

Webster

Homer

Portland

12
th

33
rd

R
os

eb
er

g

19
th

W
abash

M
ars

91st

104th

Myrtle

92nd

S
h

a
ff

e
r

Perry

R
ya

n

35
th

107th

R
enton

Bond

53
rd

Garden

114th

Vale

115th

54
th

Fisher

Hazel

U
rsula

Holden

45
th

Norfolk

Henderson

Fletcher

22nd

Othello

Thistle

Cecil

4
4

th

102nd
Gazelle

Orr

Burns

15th

Sullivan

Creston

34
th

Kenny

Monroe

O
ccidental

Concord

Frontenac

Victor

Chicago

Pilgrim

Glen A
c re

s

Upland

Benefit

40
th

97th

25th

Trenton

Front

Barton

27th108th

103rd

V
ista

13
th

Fountain

Michigan

Kenyon

R
ive rside

Fontanelle

Elmgrove

41
st

Spencer

Fidalgo

H
am

let

Sw
ift

Cooper

Orchard

Bennett

M
arcus

Airport

Warsaw

23
rd

113th

111th

Y
uk

on

Mayflower

Bateman

W
olcott

Brighton

110th

G
o

u
ld

98th

Roxbury M
erton

Ruggles

R
ai

ni
er

Bozeman

B
la

ir

Raymond

Le
ro

y

109th

Budd

Lucile Street

Dean

B
o

w
ly

n

Prentice

Vern

Marginal

Beacon

Elizabeth

Albro

Cambridge

43
rd

Myrtle

48
th

31
st

55
th

Rose

Juneau

Raymond

Holden

101st

Austin

4t
h

49
th

54
th

17
th

O
ccid

e
n

ta
l

96th

48
th

Holden

Webster

42
nd

Juneau

Frontenac

110th

3r
d

7t
h

Brandon

2n
d

8t
h

Myrtle

50
th

104th

47
th

30
th

Fontanelle

47
th

Orcas

Trenton

15
th

Avon

10
th

3r
d

51
st

7t
h

30
th

38
th

Raymond

44
th

Willow

Trenton

1st

2n
d

26th

Kenny

S
h

a
ff

e
r

104th

2
3

rd

10
th

Willow

Chicago

3rd

2n
d

22
n

d

5t
h

Juneau

Donovan

46
th

Fidalgo

Barton

55
th

Lucile

21
st

20
th

106th

Garden

2n
d

46th

Lucile

2n
d

1st

Kenyon

Sullivan

45
th

Raymond

45
th

55
th

Concord

2n
d

45
th

3rd

Chicago

4t
h

Rose

22
n

d

1s
t

49
th

8th

12
th

12
th

110th

35
th

111th

47
th

48
th

Front

7t
h

Norfolk

Raymond

Brandon

54
th

35
th

Kenyon

45
th

45
th

Ruggles

2n
d

3
2

n
d

37
th

Lucile

52
n

d

52nd

15th

Holly

4t
h

114th

46
th

103rd

39
th

14
th

4t
h

37
th

24
th

7th

112th

44
th

38
th

1s
t

104th

Kenyon

Brighton

12
th

Director

49
th

3rd

37
th

33
rd

52
n

d

2n
d

3rd

7t
h

3r
d

8t
h

5th

33
rd

Willow

54
th

Sullivan

49
th

18
th

2n
d

32nd

115th

Webster

Holly

5t
h

51
st

54
th

16
th

Fidalgo

112th

53
rd

3rd

50
th

46
th

M
ili

ta
ry

2n
d

55
th

Warsaw

52
nd

15
th

53
rd

42
n

d

Brighton

O
cc

id
e

n
ta

l

6th

Thistle

20
th

4
th

Portland

Rose

Graham

Ryan

40
th

Donovan

Mead

4t
h

Trenton

19
th

Kenyon

39
th

30
th

51
st

55
th

Trenton

20
th

Holden

Eddy

35
th

3r
d

Findlay

1s
t

115th

39
th

38
th

10
th

Morgan

Boeing Field/King County Intl

Data Source: ESRI 2006

Boeing Isaacson Mound Removal
Tukwila, Washington Vicinity Map

Figure

1

0 0.5 1

Miles

Y
:\

P
ro

je
ct

s\
0

02
5

1
7

3
\0

80
\F

ig
1

.m
xd

 3
/6

/2
0

0
9

Seattle
Tacoma

Spokane

Everett

Project
Location

Project Location

W a s h i n g t o nW a s h i n g t o n



W

G

W

G

15

SD

X

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

X

X

X

X

X

X

X

X

X

X

X

X

XX

X

X

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X X

1314

13

14

14
14

OUTFALL A

OUTFALL B

LEGEND

JUNCTION BOX (AS NOTED)
TELEPHONE MANHOLE

VORTECH TREATMENT SYSTEM
STORM MANHOLE (SDMH)
SANITARY SEWER MANHOLE (SSMH)
GAS METER
GAS VALVE
WATER VALVE (WV)
FIRE HYDRANT (FH)
WATER METER
SIGN
MONITORING WELL

CONCRETE
WATER LINE

GAS LINE
CHAIN LINK FENCE
RAIL SEGMENT

CONTOURS

PROPERTY LINE

ASPHALT (NEW)

STORM LINE

BOEING - THOMPSON

JORGENSEN FORGE CORP.

D
 U

 W
 A

 M
 I S

 H
    W

 A
 T

 E
 R

 W
 A

 Y

E
 A

 S
 T   M

 A
 R

 G
 I N

 A
 L   W

 A
 Y

G G

G

G

G
G G

G

W

W

W

W

W

SD

S
D

SD
SD

S
D

SD

SDSD

SD

SD

SD

SD

SD

SD

S
D

SDS
D

SD

REDEVELOPMENT AREA
(ASPHALT - NEW)

CATCH BASIN (CB)

IMR-7-081027

IMR-12-081027

IMR-11-081027

IMR-2-081017

IMR-4-081017

IMR-5-081017

IMR-8-081017

IMR-6-081017

IMR-22-081023

IMR-12-081104

IMR-11-081104

IMR-10-081104

IMR-13-081104
IMR-16-081104

IMR-14-081104

IMR-15-081104

IMR-3-081113

IMR-18-081113

IMR-19-081113

ISC-A ISC-B

ISC-D

ISC-E

ISC-F

ISC-C

ISC-G

ISC-H
ISC-I

ISC-J

ISC-K

ISC-L

ISC-M

ISC-N

ISC-T

ISC-S ISC-R ISC-Q
ISC-P

ISC-O

POST-EXCAVATION SAMPLES
PERIMETER CHARACTERIZATION SAMPLE LOCATIONS

IMR-1-081003

KING COUNTY STORM LINE

STORM LINE (KING COUNTY)

MONITORING WELL (ABANDONED)

ASPHALT CAPPED MOUND (REMOVED)

200' BUFFER

0 100 200

Scale in Feet

Adapted from: Storm Drainage Plan (As-Built) Dwg No. 14-YD-C454, 1/21/2009

Boeing Isaacson
Mound Removal

Tukwila, Washington
Site and Exploration Plan

Figure

R
e

p
o

rt
 | 

V
:\

0
2

5
\1

7
3

\0
8

0
\F

ig
2

.d
w

g
 (

A
) 

"F
ig

u
re

 2
" 

3/
24

/2
00

9



TABLE 1
PERIMETER SOIL ANALYTICAL RESULTS

BOEING ISAACSON PROPERTY
TUKWILA, WASHINGTON

Page 1 of 1

Date
Location Lab ID Collected

ISC-A 0808104-01 8/20/2008 5.0 U 0.04 U

ISC-B 0808104-02 8/20/2008 5.0 U 0.04 U

ISC-C 0808104-03 8/20/2008 5.0 U 0.04 U

ISC-D 0808104-04 8/20/2008 5.0 U 0.04 U

ISC-E 0808104-05 8/20/2008 5.0 U 0.04 U

ISC-F 0808104-06 8/20/2008 5.5 0.04 U

ISC-G 0808104-07 8/20/2008 6.2 0.04 U

ISC-H 0808104-08 8/20/2008 160 0.43

ISC-I 0808104-09 8/20/2008 14 0.04 U

ISC-J 0808104-10 8/20/2008 120 0.26

ISC-K 0808104-11 8/20/2008 150 0.34

ISC-L 0808104-12 8/20/2008 390 0.72

ISC-M 0808104-13 8/20/2008 5.0 U 0.04 U

ISC-N 0808104-14 8/20/2008 5.0 U 0.04 U

ISC-O 0808104-15 8/20/2008 270 0.67

ISC-P 0808104-16 8/20/2008 9.2 0.04 U

ISC-Q 0808104-17 8/20/2008 63 0.04 U

ISC-R 0808104-18 8/20/2008 5.0 U 0.04 U

ISC-S 0808104-19 8/20/2008 13 0.04 U

ISC-T 0808104-20 8/20/2008 480 0.76

U = Indicates the compound was undetected at the reported concentration.

Total TCLP
Arsenic
(mg/L)

Arsenic
(mg/kg)
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TABLE 2
PERIMETER AIR QUALITY AND PERSONAL AIR MONITOR ANALYTICAL RESULTS

BOEING ISAACSON PROPERTY
TUKWILA, WASHINGTON

Page 1 of 1

Date Method COC Type Air Volume (L) Time (min)

9/29/2008 NIOSH 7300 Arsenic Personal 443 300 4.5 U

9/30/2008 NIOSH 7300 Arsenic Personal 623 420 3.2 U

10/6/2008 NIOSH 7300 Arsenic Personal 927 450 2.2 U

10/6/2008 NIOSH 7300 Arsenic Personal 689 450 2.9 U

10/8/2008 NIOSH 7500 Silica Personal 758 450 BDL

10/8/2008 NIOSH 7300 Arsenic Area 794 450 2.5 U

U = Indicates the compound was undetected at the reported concentration.

BDL = Below detection limit.

Results (µg/m3)
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TABLE 3
POST-EXCAVATION SOIL SAMPLE ANALYTICAL RESULTS

BOEING ISAACSON PROPERTY
TUKWILA, WASHINGTON

Page 1 of 2

IMR-2 IMR-3 IMR-4 IMR-5 IMR-6 IMR-7 IMR8 IMR-10 IMR-11 IMR-11 IMR-12
NVO7A OA02A NVO7B NVO7C NVO7D NW45A NVO7E NY11A NW45B NY11B NW45C

10/17/2008 11/13/2008 10/17/2008 10/17/2008 10/17/2008 10/27/2008 10/17/2008 11/4/2008 10/27/2008 11/4/2008 10/27/2008

TOTAL METALS (mg/kg)
Arsenic 5 U 294 1,120 8 2,440 5 U 253 38 524 439 1,780
Barium 48.0 95.5 153 61.5 78.6 31.4 57.8 30.1 85.0 46.6 93
Cadmium 0.2 U 1.6 3.1 0.6 5.6 0.2 U 1.0 0.3 1.4 1.6 3.1
Chromium 19.5 65.8 55 41.2 19.7 21.3 26.4 24.4 38.6 22.9 116
Lead 2 U 126 136 56 26 2 U 44 2 U 114 40 46
Mercury 0.04 U 1.44 0.46 0.10 0.68 0.05 U 0.81 0.04 U 1.82 1.12 0.70
Selenium 5 U 6 U 20 U 5 U 6 U 5 U 5 U 5 U 6 U 6 U 20 U
Silver 0.3 U 0.4 U 0.9 U 0.3 U 0.4 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 1 U

NWTPH-Dx (mg/kg)
Diesel NA NA NA NA 17 NA NA NA NA NA NA
Motor Oil NA NA NA NA 61 NA NA NA NA NA NA

 03/24/09  \\Edmdata\projects\025\173\080\FileRm\R\Mound Removal\Mound Removal_tb3.xls  Confirmation Soil Landau Associates



TABLE 3
POST-EXCAVATION SOIL SAMPLE ANALYTICAL RESULTS

BOEING ISAACSON PROPERTY
TUKWILA, WASHINGTON

Page 2 of 2

TOTAL METALS (mg/kg)
Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

NWTPH-Dx (mg/kg)
Diesel
Motor Oil

IMR-12 IMR-13 IMR-14 IMR-15 IMR-16 IMR-18 IMR-19
NY11C NY11D NY11E NY11F NY11G OA02B OA02C

11/4/2008 11/4/2008 11/4/2008 11/4/2008 11/4/2008 11/13/2008 11/13/2008

485 77 70 919 30 397 383
61.4 75.1 157 84.2 253 40.8 78.5
1.6 1.3 1.9 3.0 15 1.5 1.8

25.1 52.0 109 19.5 536 14.6 30.9
36 86 273 51 1210 24 87

0.12 0.21 0.33 0.80 0.06 0.16 0.69
6 U 6 U 10 U 7 U 30 U 6 U 6 U

0.4 U 0.3 U 0.9 U 0.4 U 2 0.3 U 0.4 U

NA NA NA NA NA NA NA
NA NA NA NA NA NA NA

Bold indicates detected compound.
U = Indicates the compound was undetected at the reported concentration.
NA = Not analyzed.

 03/24/09  \\Edmdata\projects\025\173\080\FileRm\R\Mound Removal\Mound Removal_tb3.xls  Confirmation Soil Landau Associates



 
 
 
 
 
 
 
 

APPENDIX A

Grading Permit
 





















 
 
 
 
 
 
 
 

APPENDIX B

As-Built Drawings
 















 
 
 
 
 
 
 
 

APPENDIX C

Construction Stormwater General Permit
 































































































 
 
 
 
 
 
 
 

APPENDIX D

Stormwater Monitoring Records
 

















































































































































 
 
 
 
 
 
 
 

APPENDIX E

Laboratory Analytical Results
 









































































































































































































 
 
 
 
 
 
 
 

APPENDIX F

PZ-5 Groundwater Monitoring Well
Abandonment Log
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