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Figure 1.1
Vicinity Map

Notes:
·  Map created using Esri Street Map.
· Coordinate grid presented in NAD 1983 HARN
  State Plane Coordinate System, Washington
  North Zone, in units of Survey Feet.
  Map Projection =  Lambert Conformal Conic.
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Figure 2.1
Site Map
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Approximate Locations of FencesNotes:

  · Tax parcel boundaries based on King County
     tax parcel data.
  · City boundary data provided by King County.
  · Locations of fences were digitized based on
    aerial image cited below and Google Earth
    Street View.
  · Aerial image provided by Port of Seattle
    and dated March 20, 2011.
  · Coordinate grid presented in NAD 1983 HARN
    State Plane Coordinate System, Washington
    North Zone, in units of Survey Feet.
    Map Projection =  Lambert Conformal Conic.
Abbreviations:
  · HARN = High Accuracy Reference Network
  · NAD = North American Datum
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Figure 2.2
Miller Creek

Watershed Map
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Notes:
  · Tax parcel boundaries based on King County
     tax parcel data.
  · City boundaries, Miller Creek alignment, and
    drainage basin GIS data provided by King
    County.
  · Aerial image provided by National Agriculture
    Imagery Program (NAIP) and dated 2011.
  · Coordinate grid presented in NAD 1983 HARN
    State Plane Coordinate System, Washington
    North Zone, in units of Survey Feet.
    Map Projection =  Lambert Conformal Conic.
Abbreviations:
  · HARN = High Accuracy Reference Network
  · NAD = North American Datum
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Historical Site Uses and Operations
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Date: 8/29/2014

Notes:
1. Locations of former residences and former structures
    associated with auto wrecking and barrel cleaning
    activities were digitized using reference aerial photos
    dated 1936, 1946, 1980, and 1985 (Appendix A).
  · Approximate location of Potential Drum Cleanout Pond 
    based on 1946 aerial photograph (Appendix A).
  · Approximate location of the 1987 excavation and sump
    removal by Golder Associates was derived from figures
    appearing in Golder, 1987.
  · Approximate Extent of Investigation by GeoSciences
    Management, Inc. supplied by AECOM.
  · Approximate locations for features associated with the
    former Sunnydale Substation are based on Figure 4,
    Pinnacle Geosciences, 2009.
  · Tax parcel boundaries based on King County tax
    parcel data.
  · Aerial image provided by Port of Seattle and dated
    March 20, 2011.
  · Coordinate grid presented in NAD 1983 HARN State
    Plane Coordinate System, Washington North Zone,
    in units of Survey Feet. Map Projection =  Lambert
    Conformal Conic.
Abbreviations:
  · HARN = High Accuracy Reference Network
  · NAD = North American Datum
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Figure 2.4
Lora Lake Apartments Layout
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I:\GIS\Projects\POS_LLA\MXD\T6030\Figure 2.4 Lora Lake Apartments Parcel Layout.mxd
8/29/2014

Notes:
1. All buildings and structures were demolished as
    part of the 2009 interim action.
  · Tax parcel boundaries based on King County
     tax parcel data.
  · Aerial image provided by Port of Seattle and
    dated March 20, 2011.
  · Coordinate grid presented in NAD 1983 HARN
    State Plane Coordinate System, Washington
    North Zone, in units of Survey Feet.
    Map Projection =  Lambert Conformal Conic.
Abbreviatons:
  · HARN = High Accuracy Reference Network
  · NAD = North American Datum
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Figure 2.5
FAA Runway Protection and Approach Transition Zones
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Path: I:\GIS\Projects\POS_LLA\MXD\T6030\Figure 2.5 FAA Runway Protection and Approach Transition Zones.mxd
Date: 8/29/2014

Notes:
1. Runway Protection Zones based on Port of Seattle data.
2. The Controlled Activity Area is the zone outside of and
    adjacent to the Extended Object Free Area (XOFA) in
    which land use is restricted by the FAA and excludes the
    construction of residences and public gathering places
    such as shopping centers, offices or hospitals.  (FAA 2008).
3. The XOFA must be kept clear of objects including structures,
    equipment, and terrain, except for those objects necessary
    for air navigation or aircraft ground-maneuvering purposes.
    (FAA 2008). 
  · STIA = Seattle-Tacoma International Airport.
  · Locations of fences were digitized based on aerial image
    cited below and Google Earth Street View.
  · Aerial image provided by Port of Seattle and dated March
    20, 2011.  The location of the STIA 3rd Runway Approach
    Lighting System was digitized from this aerial photo.
  · Tax parcel boundaries based on King County tax parcel data.
  · Coordinate grid presented in NAD 1983 HARN State Plane
    Coordinate System, Washington North Zone, in units of
    survey feet. Map Projection =  Lambert Conformal Conic.
Abbreviations:
  · FAA = Federal Aviation Administration
  · HARN = High Accuracy Reference Network
  · NAD = North American Datum
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Figure 2.6a
Geologic Map of the Des Moines

7.5' Quadrangle, Washington

Remedial Investigation/Feasibility Study
Port of Seattle 

Lora Lake Apartments Site
Burien, Washington

Notes:
 · Accompanying legend for the Geologic Map of Des Moines, Washington,
   appears in Figure 2.6b.
 · This map was originally published at a scale of 1:24,000.  For this figure,
   the map has been reformatted to satisfy report figure size standards,
   resulting in a presentation scale of 1:42,000.
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Scale in Miles ³Map Reference:
Booth, D.B. and Waldron, H.H., 2004, Geologic Map of the Des Moines 7.5'
Quadrangle, Washington, Draft Copy:  U.S. Geological Survey Miscellaneous
Field Studies, Scale 1:24,000, 1 sheet.
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Figure 2.6b
Des Moines 7.5' Quadrangle Geology

Map Legend

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

GEOLOGIC MAP OF THE DES MOINES 7.5'
QUADRANGLE, KING COUNTY, WASHINGTON

By
Derek B. Booth and Howard H. Waldron

2004

Notes:
 · Refer to Figure 2.6a, Geologic Map of the Des
   Moines 7.5' Quadrangle, Washington, for the map
   reference information pertaining to this legend.
 · The correlations and descriptions of map units that
   are presented in this figure are reproduced in the 
   maximum size possible within the space constraints
   imposed by the 11" X 17" document format.  To view
   this document in its native, full-size pdf format, please
   visit http://pubs.usgs.gov/sim/2004/2855/ and view
   or download the file named "des_moines_map.pdf".

 



Figure  2.7
All Site  Soil Boring and

Monitoring We ll Locations

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington
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Figure 2.8
Site Topography

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington
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Figure 2.9
Loca tions of Geologic Cross Sections

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington
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Figure 2.16
Lora Lake and Miller Creek Features
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Figure 3.1
Historical Investigation Locations and Operations Areas

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

I:\GIS\Projects\POS_LLA\MXD\T6030\Figure 3.1 Historical Investigation Locations and Operations Areas.mxd
8/29/2014

SR 518

DES M
OINES MEMORIAL D

RIVE

8TH
 AV

E 
SO

UT
H

L o r a
L a k e

SOUTH 150TH STREET

Former Perimeter Fence
of Seattle City Light

Sunnydale Substation

Concrete Slab
(Removed)

Area of Soil Excavation
by Seattle City Light

Approximate Perimeter of
Former Auto Wrecking Yard

Approximate Location of
Novak Barrel Cleaning

Company Building
Potential Drum
Cleanout Pond

Approximate Location of 1987
Golder Excavation and Sump

Removal Activities

DP-1 DP-2 DP-3
DP-4

DP-11 DP-10

DP-9
DP-8

DP-5

DP-6
DP-7

LLP-7
LLP-6LLP-3

LLP-5
LLP-4

LLP-9
LLP-8

LLP-2
LLP-1

SV-F

SV-D

SV-H

SV-RB

SV-R

SV-N

SV-Q

SV-T

LL-07
LL-08

LL-12
LL-10

LL-11

LL-09

LL-01
MW-1

MW-2

MW-3

MW-4

MW-5

MW-6

MW-7

MW-8

MW-9

MW-10

MW-11

1,272,000 1,272,500 1,273,000

17
4,5

00

17
4,5

00

17
5,0

00

17
5,0

00

300

260

Legend
! (

2007 GeoScience Management Groundwater
Monitoring Well Location

! (
2008 AECOM  Groundwater Monitoring
Well Location

! (

2008 AECOM Supplemental Groundwater
Monitoring Well Location

"/
2007 GeoScience Management Soil Boring
Location

"/ 2008 AECOM Soil Boring Location

"/
2009 Pinnacle GeoSciences Soil Boring
Location

#0
2008 AECOM Sub-slab Soil Vapor Probe
Location
Approximate Perimeter of Former
Auto Wrecking Yard
Former Locations of Structures Associated
with Industrial Activities1

Potential Drum Cleanout Pond
Tax Parcels
Locations of Former Residences and
Associated Outbuildings1

Notes:
1. Locations of former residences and former structures
    associated with auto wrecking and barrel-cleaning
    activities were digitized using reference aerial photos
    dated 1936, 1946, 1980, and 1985 (Appendix A).
  · All buildings and structures were demolished as part
    of the 2009 interim action and to comply with FAA flight
    path requirements.  These demolition activities were
    completed by fall 2009.
  · Approximate location of Potential Drum Cleanout Pond 
    based on 1946 aerial photograph (Appendix A).
  · Approximate location of the 1987 excavation and sump
    removal by Golder Associates was derived from figures
    appearing in Golder, 1987.
  · Approximate Extent of Investigation by GeoScience
    Management, Inc. supplied by AECOM.
  · Approximate locations for features associated with the
    former Sunnydale Substation are based on Figure 4,
    Pinnacle Geosciences, 2009.
  · Tax parcel boundaries based on King County tax
    parcel data.
  · Aerial image provided by Port of Seattle and dated
    March 20, 2011.
  · Coordinate grid presented in NAD 1983 HARN State
    Plane Coordinate System, Washington North Zone, in
    units of Survey Feet. Map Projection =  Lambert
    Conformal Conic.
Abbreviations:
  · FAA = Federal Aviation Administration
  · HARN = High Accuracy Reference Network
  · NAD = North American Datum

 

¹0 100 200
Scale in Feet



@A@A

@A@A

@A@A

@A@A

@A@A

"J

"J

"J

"J

"J

"J

"J
"J

"J

"J "J
"J

"J
"J"J!<

"J

"J "J

"J
"J

"J

"J "J

!<

"J"J"J!< "J

"J

"J

"J "J

"J

"J

"J

"J

"J "J

"J
"J

"J

"J"J

"J

"J
!<

"J

"J
"J

!<

"J"J
"J

"J
"J
"J

"J
"J

êQ

"J

!?

Main Line Interior
Catch Basin

(CB-12)

Secondary Line
Outlet Catch Basin
(CB4555, CS/CB-2)

L o r a   L a k e

DES
 MOINES

 MEM
ORIAL

 DRIVE

8TH
 AV

E S
OU

TH

SR 518

­

CONCRETE
DETENTION

POND

Main Line Inlet
Catch Basin
(CB4505/CB-31A)

Main Line Interior
Catch Basin
(CS/CB-19)

Main Line
Drainage System
(Black)

Secondary Line
Drainage System

(Gray)

Secondary Line
Outlet Catch Basin
(CB-1)

Main Line
Outlet Catch Basin
(CB4857)

Main Line Interior
Catch Basin

(CB5945/CB-B)

Stormwater Outfall
Discharge Point
to Lora Lake

?

?

?

?

?

?

MW-1

MW-3

MW-4

MW-5

MW-6

1,271,800 1,272,000 1,272,200 1,272,400 1,272,600 1,272,800

17
4,4

00

17
4,4

00

17
4,6

00

17
4,6

00

17
4,8

00

17
4,8

00

¹
0 75 150

Scale in Feet

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

Figure 3.2
Stormwater Interim Action

Sampling Locations
I:\GIS\Projects\POS_LLA\MXD\T6030\Figure 3.2 Stormwater Interim Action Sampling Locations.mxd
8/29/2014

Legend
Stormwater Conveyance Features1

Stormwater Pipe (Main)
Stormwater Pipe (Secondary)
Stormwater Pipe
(Off LL Apartments Parcel)
"Berm" Flow Direction

"J Type 1 Catch Basin
"J Type 2 Catch Basin

êQ Catch Basin Type Unknown
!< Control Structure Type 2

Stormwater and Flow Monitoring
Location and Designation
Sediment Sampling Location
and Designation
Stormwater Solids In-line Sediment
Trap Location and Designation

!? Storm Drain Outfall
Tax Parcels
Former Locations of Buildings
and Structures2

Stormwater Detention Tank
@A Location of Monitoring Well

Notes:
1. Stormwater feature locations based on City of Burien data.  CB4555 and CS/CB-2 represent a
    single drainage feature.
2. All buildings and structures were demolished as part of the 2009 interim action and to comply with
    FAA flight path requirements.  These demolition activities were completed by fall 2009.
  · Tax parcel boundaries based on King County tax parcel data.
  · Aerial image provided by Port of Seattle and dated March 20, 2011.
  · Coordinate grid presented in NAD 1983 HARN State Plane Coordinate System, Washington North
    Zone, in units of Survey Feet. Map Projection =  Lambert Conformal Conic.
Abbreviations:
  · FAA = Federal Aviation Administration
  · HARN = High Accuracy Reference Network
  · NAD = North American Datum

MW-3

CB-12
CB5945/

CB-B

CB-1

 



!?

Approximate City of Burien
Upgradient Stormwater

Drainage Area

Lo r a  L a ke

Des Moines Memorial
Drive Roadway Storm-
water Contributions

Potential WSDOT and
City of SeaTac Storm-
water Contributions

Upgradient City of Burien
Stormwater Drainage to

Lora Lake Apartments Parcel

Stormwater Drainage
Outlet from Lora Lake

Apartments Parcel

Potential City of SeaTac
Stormwater Contributions

Drainage Culvert
to Miller Creek

Stormwater
Outfall Location

Lora Lake
Parcel

Lora Lake
Apartments

Parcel

1,271,000 1,272,000 1,273,000

17
4,0

00

17
4,0

00

17
5,0

00

17
5,0

00

17
6,0

00

17
6,0

00

17
7,0

00

17
7,0

00

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

Figure 3.3
Stormwater Drainage

System Upgradient Area

0 450 900

Scale in Feet

¹

Path: I:\GIS\Projects\POS_LLA\MXD\T6030\Figure 3.3 Stormwater Drainage System Upgradient Area.mxd
Date: 8/29/2014

Notes:
 · Stormwater outfall and drainage culvert locations
   provided by
   Port of Seattle.
 · Aerial image provided by Port of Seattle and dated
   March 20, 2011.
 · Tax parcel boundaries based on King County
    tax parcel data.
 · Coordinate grid presented in NAD 1983 HARN
   State Plane Coordinate System, Washington
   North Zone, in units of Survey Feet. Map
   Projection =  Lambert Conformal Conic.
Abbreviations:
  · HARN = High Accuracy Reference Network
  · NAD = North American Datum

 



Figure  3.4
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Figure  3.5
2010–2011 RI Lora Lake  P arc e l Sam pling Locations

Remedial Investigation/Feasibility Study
Port of Seattle 

Lora Lake Apartments Site
Burien, Washington
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Figure 3.6
Bathymetric Contours of Lora Lake
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Notes:
 · Tax parcel boundaries based on King County
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 · Aerial image provided by Port of Seattle and 
   dated March 20, 2011.
 · Coordinate grid presented in NAD 1983 HARN
   State Plane Coordinate System, Washington
   North Zone, in units of Survey Feet. Map
   Projection =  Lambert Conformal Conic.
Abbreviations:
  · HARN = High Accuracy Reference Network
  · NAD = North American Datum
  · NAVD88 = North American Vertical Datum, 1988
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Fig ure  3.7
1982 Dre dg e d Ma te ria l Conta inm e nt Are a
Te st Pit and Monitoring  We ll Loca tions

Remedial Investigation/Feasibility Study
Port of Seattle 

Lora Lake Apartments Site
Burien, Washington
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Figure 4.1
M axim um  Arsenic Concentrations

Detected in Soil

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington
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Notes:
 · Aerial im age provided by Port of Seattle and dated
   M arch 20, 2011.
 · Tax parcel boundaries based on King County tax
    parcel data.
 · Coordinate grid presented in NAD 1983 HARN
   State Plane Coordinate System , Washington
   North Z one, in units of Survey Feet. 
   M ap Projection =  Lam bert Conform al Conic.
Abbreviations:
  · HARN = High Accuracy Reference Network
  · m g/k g = M illigram s per k ilogram
  · NAD = North Am erican Datum
Qualifiers:
 · J = Contam inant of concern was detected but the
   result is qualified.
 · U = Contam inant of concern was not detected at
   a level greater than or equal to the specified
   concentration.
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Figure 4.2
M axim um  Lead Concentrations

Detected in Soil

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington
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Notes:
  · Aerial im age provided by Port of Seattle and dated M arch
    20, 2011.
  · Tax parcel boundaries based on King County tax parcel
    data.
  · Coordinate grid presented in NAD 1983 HARN State
    Plane Coordinate System , Washington North Z one, in
    units of Survey Feet.
    M ap Projection =  Lam bert Conform al Conic.
Abbreviations:
  · HARN = High Accuracy Reference Network
  · m g/k g = M illigram s per k ilogram
  · NAD = North Am erican Datum
Qualifiers:
  · J = Contam inant of concern was detected but the result
    is qualified.
  · U = Contam inant of concern was not detected at levels
    greater than or equal to the specified concentration.
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Figure 4.3
M axim um  Gasoline Range TPH
Concentrations Detected in Soil

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington
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Notes:
 · Aerial im age provided by Port of Seattle and dated M arch
   20, 2011.
 · Tax parcel boundaries based on King County tax parcel
   data.
 · Coordinate grid presented in NAD 1983 HARN State
   Plane Coordinate System , Washington North Z one, in
   units of Survey Feet.
   M ap Projection =  Lam bert Conform al Conic.
Abbreviations:
  · HARN = High Accuracy Reference Network
  · m g/k g = M illigram s per k ilogram
  · NAD = North Am erican Datum
  · TPH = Total petroleum hydrocarbons
Qualifiers:
  · J = Contam inant of concern was detected but the result
     is qualified.
  · U = Contam inant of concern was not detected at a
     level greater than or equal to the specified concentration.
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Figure 4.4
M axim um  Diesel Range TPH

Concentrations Detected in Soil

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington
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Notes:
  · Aerial im age provided by Port of Seattle and dated M arch
    20, 2011.
  · Tax parcel boundaries based on King County tax parcel
    data.
  · Coordinate grid presented in NAD 1983 HARN State
    Plane Coordinate System , Washington North Z one, in
    units of Survey Feet.
    M ap Projection =  Lam bert Conform al Conic.
Abbreviations:
  · HARN = High Accuracy Reference Network
  · m g/k g = M illigram s per k ilogram
  · NAD = North Am erican Datum
  · TPH = Total petroleum hydrocarbons
Qualifiers:
  · J = Contam inant of concern was detected but the result
    is qualified.
  · U = Contam inant of concern was not detected at a level
    greater than or equal to the specified concentration.
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Figure 4.5
M axim um  Heavy Oil Range TPH
Concentrations Detected in Soil

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington
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Notes:
  · Aerial im age provided by Port of Seattle and dated M arch
    20, 2011.
  · Tax parcel boundaries based on King County tax parcel
    data.
  · Coordinate grid presented in NAD 1983 HARN State
    Plane Coordinate System , Washington North Z one, in
    units of Survey Feet.
    M ap Projection =  Lam bert Conform al Conic.
Abbreviations:
  · HARN = High Accuracy Referencee Network
  · m g/k g = M illigram s per k ilogram
  · NAD = North Am erican Datum
  · TPH = Total petroleum hydrocarbons
Qualifiers:
  · J = Contam inant of concern was detected but the result
    is qualified.
  · U = Contam inant of concern was not detected at a
    level greater than or equal to the specified concentration.

Legend
Max Heavy Oil Range TPH in Soil in mg/kg
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Location where Heavy Oil Range TPH 
was Not Detected in Soil
Approxim ate Extent of 1982 Dredged
M aterial Containm ent Area
Tax Parcels
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Figure 4.6
M axim um  Carcinogenic Polycyclic Arom atic
Hydrocarbon Concentrations Detected in Soil

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington
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Detected in Soil
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Notes:
  · Aerial im age provided by Port of Seattle and dated
    M arch 20, 2011.
  · Tax parcel boundaries based on King County tax
     parcel data.
  · Coordinate grid presented in NAD 1983 HARN State
    Plane Coordinate System , Washington North Z one, in
    units of Survey Feet.
    M ap Projection =  Lam bert Conform al Conic.
Abbreviations:
  · cPAH = Carcinogenic polycyclic arom atic hydrocarbon
  · HARN = High Accuracy Reference Network
  · µ g/k g = M icrogram s per k ilogram
  · NAD = North Am erican Datum
Qualifiers:
  · J = Contam inant of concern was detected but the
    result is qualified.
  · U = Contam inant of concern was not detected at a
    level greater than or equal to the specified
    concentration.
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Figure 4.7
Ma xim um  Penta chlorophenol

Concentra tions Detected in Soil

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington
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Notes:
  · Aeria l im a ge provided b y Port of Sea ttle a nd da ted Ma rch
    20, 2011.
  · Ta x pa rcel b ounda ries b a sed on King County ta x pa rcel da ta .
   · Coordina te grid presented in NAD 1983 HARN Sta te
    Pla ne Coordina te System , Wa shington North Zone, in units
    of Survey Feet.
    Ma p Projection =  La m b ert Conform a l Conic.
Ab b revia tions:
  · HARN = High Accura cy Reference Network
  · µg/kg = Microgra m s per kilogra m
  · NAD = North Am erica n Da tum
  · PCP = Penta chlorophenol
Qua lifiers:
  · J = Conta m ina nt of concern wa s detected b ut the result
    is qua lified.
  · U = Conta m ina nt of concern wa s not detected a t a  level 
    grea ter tha n or equa l to the specified concentra tion.

Legend
Max PCP in Soil in µg/kg
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Figure 4.8
Maximum Volatile Organic Compound

Concentrations in Soil

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

Notes:
 · Aerial image provided by Port of Seattle and dated
   March 20, 2011.
 · Tax parcel boundaries based on King County
    tax parcel data.
 · Coordinate grid presented in NAD 1983 HARN State
   Plane Coordinate System, Washington North Zone, in
   units of Survey Feet.
   Map Projection =  Lambert Conformal Conic.

Abbreviations:
  · HARN = High Accuracy Reference Network
  · µg/kg = Micrograms per kilogram
  · NAD = North American Datum
  · PCE = Tetrachloroethene
  · TCE = Trichloroethene

Legend

! ( Monitoring Well Location

"/
2007 GeoScience Management Soil
Boring Location

"/ 2008 AECOM Soil Boring Location

!

>
2010–2011 Floyd|Snider Primary Soil
Boring Location

Analyte Result Unit Depth (ft)
Toluene 1.0 µg/kg 1.5–2
m,p-Xylene 0.25 µg/kg 0–0.5

MW-2

Analyte Result Unit Depth (ft)
Ethylbenzene 0.46 µg/kg 0–0.5
Toluene 3.1 µg/kg 0–0.5
m,p-Xylene 1.6 µg/kg 0–0.5
o-Xylene 0.54 µg/kg 0–0.5

LL12

Analyte Result Unit Depth (ft)
Toluene 0.86 µg/kg 0–0.5
m,p-Xylene 0.35 µg/kg 1.5–2

LL11

Analyte Result Unit Depth (ft)
Ethylbenzene 0.31 µg/kg 2–4
Toluene 2.3 µg/kg 2–4
m,p-Xylene 0.88 µg/kg 2–4
o-Xylene 0.17 µg/kg 0–0.5 

2–4

LL08

Analyte Result Unit Depth (ft)
Ethylbenzene 0.34 µg/kg 1.5–2
Toluene 2.6 µg/kg 1.5–2
m,p-Xylene 1.1 µg/kg 1.5–2
o-Xylene 0.26 µg/kg 1.5–2

LL07

Analyte Result Unit Depth (ft)
Toluene 1.8 µg/kg 0–0.5
m,p-Xylene 0.54 µg/kg 0–0.5

LL01

Analyte Result Unit Depth (ft)
Toluene 0.53 µg/kg 1.5–2

LL09

Analyte Result Unit Depth (ft)
Toluene 1.1 µg/kg 1.5–2
m,p-Xylene 0.51 µg/kg 1.5–2

LL10

Analyte Result Unit Depth (ft)
Toluene 0.66 µg/kg 0–0.5

MW-6

Analyte Result Unit Depth (ft)
Benzene 1.7 µg/kg 0–0.5
Toluene 1.5 µg/kg 0–0.5
m,p-Xylene 0.73 µg/kg 0–0.5
o-Xylene 0.43 µg/kg 0–0.5

MW-5

Analyte Result Unit Depth (ft)
Toluene 0.3 µg/kg 0–0.5

MW-4
Analyte Result Unit Depth (ft)
Toluene 0.89 µg/kg 1.5–2
m,p-Xylene 0.53 µg/kg 1.5–2
o-Xylene 0.25 µg/kg 1.5–2

MW-3

Analyte Result Unit Depth (ft)
Ethylbenzene 1,400 µg/kg 14.5
Toluene 620 µg/kg 14.5
Xylenes 12,500 µg/kg 14.5

LLP-4

Analyte Result Unit Depth (ft)
PCE 0.9 µg/kg 5.5–7.5

MW-12

Analyte Result Unit Depth (ft)
Ethylbenzene 10 µg/kg 4–6
Toluene 240 µg/kg 4–6
o-Xylene 19 µg/kg 0–0.5

PSB-21

Analyte Result Unit Depth (ft)
o-Xylene 1,400 µg/kg 2–4

PSB-20

Analyte Result Unit Depth (ft)
o-Xylene 210 µg/kg 19–20

PSB-18

Analyte Result Unit Depth (ft)
Ethylbenzene 1 µg/kg 13–15
Toluene 15 µg/kg 13–15
m,p-Xylene 3.7 µg/kg 13–15
o-Xylene 1.4 µg/kg 13–15

PSB-16

Analyte Result Unit Depth (ft)
PCE 0.8 µg/kg 1.5–2
TCE 0.8 µg/kg 1.5–2

PSB-11
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Figure 4.9
M axim um  Dioxin/Furan TEQ Concentrations

Detected in Soil at Any Depth

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

Legend
Max Dioxin/Furan TEQ Conc. in Soil in pg/g
!( 0–13
!( 13–100
!( 100–1,000
!( 1,000–10,000
!( > 10,000

Approxim ate Extent of 1982 Dredged
M aterial Containm ent Area
Tax Parcels

Notes:
  · Aerial im age provided by Port of Seattle and dated
    M arch 20, 2011.
  · Tax parcel boundaries based on King County
     tax parcel data.
  · Coordinate grid presented in NAD 1983 HARN State
    Plane Coordinate System , Washington North Z one, in
    units of Survey Feet.
    M ap Projection =  Lam bert Conform al Conic.
Abbreviations:
  · HARN = High Accuracy Reference Network
  · NAD = North Am erican Datum
  · pg/g = Picogram s per gram
  · TEQ = Toxic equivalency quotient
Qualifiers:
  · J = Contam inant of concern was detected but the
   result is qualified.
  · JN = Contam inant of concern was analyz ed for and
    tentatively identified but the associated num erical value
    is an estim ated quantity.
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Figure 4.10
M axim um  Dioxin/Furan TEQ Concentrations

Detected in Soil 0 to 0.5 foot bgs

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

Notes:
 · Aerial im age provided by Port of Seattle and dated
   M arch 20, 2011.
 · Tax parcel boundaries based on King County
    tax parcel data.
 · Coordinate grid presented in NAD 1983 HARN State
   Plane Coordinate System , Washington North Z one, in
   units of Survey Feet.
   M ap Projection =  Lam bert Conform al Conic.
Abbreviations:
  · bgs = Below ground surface
  · HARN = High Accuracy Reference Network
  · NAD = North Am erican Datum
  · pg/g = Picogram s per gram
  · TEQ = Toxic equivalency quotient
Qualifiers:
  · J = Contam inant of concern was detected but the
   result is qualified.
  · JN = Contam inant of concern was analyz ed for and
   tentatively identified but the associated num erical
   value is an estim ated quantity.

Legend
M ax Dioxin/furan TEQ Conc. in Soil in pg/g
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Figure 4.11
M axim um  Dioxin/Furan TEQ Concentrations

Detected in Soil 0.5 to 2 feet bgs

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

Notes:
 · Aerial im age provided by Port of Seattle and dated
   M arch 20, 2011.
 · Tax parcel boundaries based on King County
    tax parcel data.
 · Coordinate grid presented in NAD 1983 HARN State
   Plane Coordinate System , Washington North Z one, in
   units of Survey Feet.
   M ap Projection =  Lam bert Conform al Conic.
Abbreviations:
  · bgs = Below ground surface
  · HARN = High Accuracy Reference Network
  · NAD = North Am erican Datum
  · pg/g = Picogram s per gram
  · TEQ = Toxic equivalency quotient
Qualifiers:
  · J = Contam inant of concern was detected but the
    result is qualified.
  · JN = Contam inant of concern was analyz ed for and
    tentatively identified but the associated num erical value
    is an estim ated quantity.

Legend
Max Dioxin/furan TEQ Conc. in Soil in pg/g
!( 0 - 13
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!( 1,000–10,000
!( > 10,000

Approxim ate Extent of 1982 Dredged
M aterial Containm ent Area
Tax Parcels
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Figure 4.12
M axim um  Dioxin/Furan TEQ Concentrations

Detected in Soil 2 to 4 feet bgs

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

Notes:
 · Aerial im age provided by Port of Seattle and dated
   M arch 20, 2011.
 · Tax parcel boundaries based on King County tax
   parcel data.
 · Coordinate grid presented in NAD 1983 HARN State
   Plane Coordinate System , Washington North Z one, in
   units of Survey Feet.
   M ap Projection =  Lam bert Conform al Conic.
Abbreviations:
  · bgs = Below ground surface
  · HARN = High Accuracy Reference Network
  · NAD = North Am erican Datum
  · pg/g = Picogram s per gram
  · TEQ = Toxic equivalency quotient
Qualifiers:
  · J = Contam inant of concern was detected but the
    result is qualified.
  · JN = Contam inant of concern was analyz ed for and
    tentatively identified but the associated num erical value
    is an estim ated quantity.

Legend
Max Dioxin/furan TEQ Conc. in Soil in pg/g
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Approxim ate Extent of 1982 Dredged
M aterial Containm ent Area
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Figure 4.13
Ma ximum Arsenic Concentra tions

Detected in Groundwa ter 2010–2011

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

N otes:
1. Results for loca tion MW-1 represent tota l, ra ther
    tha n dissolved a rsenic.  Refer to Section 4.2.2.1
    for a dditiona l informa tion.
  · Aeria l ima ge provided by Port of Sea ttle a nd da ted
    Ma rch 20, 2011.
  · Ta x pa rcel bounda ries ba sed on King County ta x
    pa rcel da ta .
  · Coordina te grid presented in N AD 1983 HARN  Sta te
    Pla ne Coordina te System, Wa shington N orth Z one, in
    units of Survey Feet.
    Ma p Projection =  La mbert Conforma l Conic.
Abbrevia tions:
  · bgs = Below ground surfa ce
  · HARN  = High Accura cy Reference N etwork
  · µg/L = Microgra ms per liter
  · N AD = N orth America n Da tum
  · TEQ = Toxic equiva lency quotient
Qua lifier:
  · U = Conta mina nt of concern wa s not detected a t
    a  level grea ter tha n or equa l to the specified
    concentra tion.

Legend
Maximum Arsenic Conc. in µg/L
!( 0–5
!( > 5
!(

Loca tion where Arsenic wa s N ot
Detected in Groundwa ter
Approxima te Extent of 1982 Dredged
Ma teria l Conta inment Area
Ta x Pa rcels
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Figure 4.14
Ma xim um  cPAH TEQ Concentra tions
Detected in Groundwa ter 2010– 2011

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

Legend
Max cPAH TEQ Conc. in GW in µg/L

!(
Loca tion where cPAH TEQ wa s Detected
in GW a nd Concentra tion in µg/L 

!(

Loca tion where cPAH TEQ wa s not Detected
in GW a t Concentra tion Grea ter tha n or Equa l
to the Indica ted Concentra tion in µg/L
Approxim a te Extent of 1982 Dredged
Ma teria l Conta inm ent Area
Ta x Pa rcels

Notes:
 · Aeria l im a ge provided b y Port of Sea ttle a nd da ted Ma rch 20,
   2011.
 · Ta x pa rcel b ounda ries b a sed on King County ta x pa rcel da ta .
 · Coordina te grid presented in NAD 1983 HARN Sta te Pla ne
   Coordina te System , Wa shington North Zone, in units of survey
   feet. Ma p Projection = La m b ert Conform a l Conic.
Ab b revia tions:
  · b gs = Below ground surfa ce
  · cPAH = Ca rcinogenic polycyclic a rom a tic hydroca rb on
  · GW = Groundwa ter
  · HARN = High Accura cy Reference Network
  · µg/L = Microgra m s per liter
  · NAD = North Am erica n Da tum
  · TEQ = Toxic equiva lency quotient
Qua lifiers:
 · J = Conta m ina nt of concern wa s detected b ut the result is
   qua lified.
 · U = Conta m ina nt of concern wa s not detected a t a  level
   grea ter tha n or equa l to the specified concentra tion.
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Figure 4.15
M axim um  Pentachlorophenol Concentrations

Detected in Groundwater 2010–2011

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

Legend
Max PCP Conc. in GW in µg/L
!( 0–1
!( > 1
!(

Location where PCP was Not
Detected in Groundwater
Approxim ate Extent of 1982 Dredged
M aterial Containm ent Area
Tax Parcels

Notes:
 · Aerial im age provided by Port of Seattle and dated
   M arch 20, 2011.
 · Tax parcel boundaries based on King County
    tax parcel data.
 · Coordinate grid presented in NAD 1983 HARN State
   Plane Coordinate System , Washington North Z one,
   in units of survey feet. M ap Projection =  Lam bert
   Conform al Conic.
Abbreviations:
  · GW = Groundwater
  · HARN = High Accuracy Reference Network
  · µ g/L = M icrogram s per liter
  · NAD = North Am erican Datum   
  · PCP = Pentachlorophenol
Qualifier:
 · J = Contam inant of concern was detected but the result is
   qualified.
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Figure 4.16
Volatile Organic Compound Concentrations

in Groundwater 2010–2011

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

Notes:
 · Aerial Image provided by Port of Seattle and dated
   March 20, 2011.
 · Tax parcel boundaries based on King County tax
   parcel data.
 · Coordinate grid presented in NAD 1983 HARN
   State Plane Coordinate System, Washington
   North Zone, in units of survey feet.
   Map Projection =  Lambert Conformal Conic.

Abbreviations:
  · DCA = Dichloroethane
  · DCE = Dichloroethene
  · HARN = High Accuracy Reference Network
  · µg/L = Micrograms per liter
  · NAD = North American Datum
  · PCE = Tetrachloroethene
  · TCE = Trichloroethene

Legend

! ( Monitoring Well Location

Tax Parcels

Analyte Sample event Result Unit
PCE Summer 2010 0.035 µg/L

MW-13

Analyte Sample event Result Unit
PCE Winter 2011 0.025 µg/L
TCE Summer 2010 0.17 µg/L
cis-1,2-DCE Winter 2011 0.26 µg/L
trans-1,2-DCE Summer 2010 0.11 µg/L
1,2-DCA Summer 2010 0.038 µg/L
Ethylbenzene Winter 2011 3.1 µg/L
m,p-Xylene Winter 2011 5.6 µg/L
o-Xylene Winter 2011 9.2 µg/L

MW-1

Analyte Sample event Result Unit
Ethylbenzene Spring 2011 1.1 µg/L

MW-6

Analyte Sample event Result Unit
cis-1,2-DCE Summer 2010 0.028 µg/L
1,2-DCA Summer 2010 0.07 µg/L

MW-5
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Figure 4.17
M axim um  Dioxin/Furan TEQ Concentrations

Detected in Groundwater 2010–2011

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

Legend
Maximum Dioxin/furan TEQ in GW in pg/L
!( 0–6.7
!( > 6.7
!(

Location where Dioxin/Furan TEQ was
not Detected in GW
Approxim ate Extent of 1982 Dredged
M aterial Containm ent Area
Tax Parcels

Notes:
  · Aerial im age provided by Port of Seattle and dated
    M arch 20, 2011.
  · Tax parcel boundaries based on King County tax
    parcel data.
  · Coordinate grid presented in NAD 1983 HARN
    State Plane Coordinate System , Washington
    North Z one, in units of survey feet.
    M ap Projection =  Lam bert Conform al Conic.
Abbreviations:
  · GW = Groundwater
  · HARN = High Accuracy Reference Network
  · NAD = North Am erican Datum
  · pg/L = Picogram s per liter
  · TEQ = Toxic equivalency quotient
Qualifiers:
  · J = Contam inant of concern was detected but the
   result is qualified.
  · U = Contam inant of concern was not detected at
   a level greater than or equal to the specified
   concentration.

 



Figure 4.18
Detected Preliminary Contaminants of Concern

Concentrations in Lora Lake and Miller Creek
Surface Sediments

Remedial Investigation/Feasibility Study
Port of Seattle 

Lora Lake Apartments Site
Burien, Washington
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Miller Creek
Notes:
1. Rock berm location digitized based on 1985 aerial
    photo of parcel.
  · Tax parcel boundaries based on King County
     tax parcel data.
  · Aerial image provided by Port of Seattle and dated
    March 20, 2011.
  · Coordinate grid presented in NAD 1983 HARN
    State Plane Coordinate System, Washington North
    Zone, in units of survey feet.
    Map Projection = Lambert Conformal Conic.

Abbreviations:
  · cm = Centimeter
  · HARN = High Accuracy Reference Network
  · µg/kg = Micrograms per kilogram
  · mg/kg = Milligrams per kilogram
  · NAD = North American Datum
  · pg/g = Picograms per gram
  · TEQ = Toxic equivalency quotient

Qualifier:
  · J = Contaminant of concern was detected but the
    result is qualified.

Tax Parcels

Analyte Result Unit Depth (cm)
Arsenic 20 mg/kg 0–15
Lead 319 mg/kg 0–15
cPAH TEQ 180 µg/kg 0–15
Pentachlorophenol 50 J µg/kg 0–15
Dioxin/Furan TEQ 193 J pg/g 0–15

LL-SED1

Analyte Result Unit Depth (cm)
Arsenic 50 mg/kg 0–15
Lead 390 mg/kg 0–15
cPAH TEQ 120 µg/kg 0–15
Dioxin/Furan TEQ 217 pg/g 0–15

LL-SED2

Analyte Result Unit Depth (cm)
Arsenic 70 mg/kg 0–15
Lead 361 mg/kg 0–15
cPAH TEQ 62 µg/kg 0–15
Dioxin/Furan TEQ 152 J pg/g 0–15

LL-SED3

LL-SED4
Analyte Result Unit Depth (cm)
Arsenic 40 mg/kg 0–15
Lead 492 mg/kg 0–15
cPAH TEQ 43 µg/kg 0–15
Dioxin/Furan TEQ 149 pg/g 0–15

LL-SED5
Analyte Result Unit Depth (cm)
Arsenic 7 mg/kg 0–15
Lead 48 mg/kg 0–15
cPAH TEQ 48 µg/kg 0–15
Pentachlorophenol 33 µg/kg 0–15
Dioxin/Furan TEQ 7.55 J pg/g 0–15

MC-SED1
Analyte Result Unit Depth (cm)
Arsenic 8 mg/kg 0–10
Lead 12 mg/kg 0–10
Dioxin/Furan TEQ 0.442 J pg/g 0–10

MC-SED2
Analyte Result Unit Depth (cm)
Lead 11 mg/kg 0–10
Dioxin/Furan TEQ 0.435 J pg/g 0–10

MC-SED3
Analyte Result Unit Depth (cm)
Lead 4 mg/kg 0–10
Dioxin/Furan TEQ 0.327 J pg/g 0–10

!( Surface Sediment Sample Location

 



Figure 4.19
Detected Preliminary Contaminants of Concern

Concentrations in Lora Lake Subsurface Sediment

Remedial Investigation/Feasibility Study
Port of Seattle 

Lora Lake Apartments Site
Burien, Washington
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Miller Creek
Notes:
1. Rock berm location digitized based on 1985 aerial
    photo of parcel.
  · Tax parcel boundaries based on King County
     tax parcel data.
  · Aerial image provided by Port of Seattle and dated
    March 20, 2011.
  · Coordinate grid presented in NAD 1983 HARN
    State Plane Coordinate System, Washington North
    Zone, in units of survey feet.
    Map Projection = Lambert Conformal Conic.

Abbreviations:
  · cPAH = Carcinogenic polycyclic aromatic
    hydrocarbon
  · cm = Centimeter
  · HARN = High Accuracy Reference Network
  · µg/kg = Micrograms per kilogram
  · mg/kg = Milligrams per kilogram
  · NAD = North American Datum
  · pg/g = Picograms per gram
  · TEQ = Toxic equivalency quotient

Qualifier:
  · J = Contaminant of concern was detected but the
    result is qualified.

Tax Parcels

!( Subsurface Sediment Sample Location

Northern Extent of Lora Lake Parcel

Analyte Result Unit Depth (cm)
Arsenic 9 mg/kg 0–56
Lead 29 mg/kg 0–56
cPAH TEQ 78 J µg/kg 0–56
Dioxin/Furan TEQ 23.2 J pg/g 0–56

LL-SED1

Analyte Result Unit Depth (cm)
70 mg/kg 0–36
50 mg/kg 141–167

Lead 450 mg/kg 0–36
120 µg/kg 0–36
11 µg/kg 36–141

202 J pg/g 0–36
0.657 J pg/g 36–141
1.58 J pg/g 141–167

Arsenic

cPAH TEQ

Dioxin/Furan TEQ

LL-SED3

Analyte Result Unit Depth (cm)
80 mg/kg 0–56
80 mg/kg 56–112
80 mg/kg 112–168

Lead 380 mg/kg 0–56
cPAH TEQ 580 J µg/kg 0–56

154 J pg/g 0–56
1.3 J pg/g 56–112

0.659 J pg/g 112–168

LL-SED2

Arsenic

Dioxin/Furan TEQ
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Figure 4.20
Bioassay Results in Lora Lake and

Miller Creek Surface Sediments

Remedial Investigation/Feasibility Study
Port of Seattle 

Lora Lake Apartments Site
Burien, Washington
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Miller Creek
Notes:
1. Rock berm location digitized based on 1985 aerial
    photo of parcel.
  · Tax parcel boundaries based on King County
     tax parcel data.
  · Aerial image provided by Port of Seattle and dated
    March 20, 2011.
  · Coordinate grid presented in NAD 1983 HARN
    State Plane Coordinate System, Washington North
    Zone, in units of survey feet.
    Map Projection = Lambert Conformal Conic.

Abbreviations:
  · CSL = Cleanup screening level
  · HARN = High Accuracy Reference Network
  · NAD = North American Datum
  · SCO = Sediment cleanup objective
  · TEQ = Toxic equivalency quotient

Tax Parcels
!( Sediment Bioassay Sample Location

 

SCO CSL SCO CSL SCO CSL
Pass Pass Pass Pass Pass Pass

LL-SED1
Microtox20-day Chronic Midge 10-day Acute 

SCO CSL SCO CSL SCO CSL

Fail* Fail* Pass Pass Pass Pass
*Failed mortality test, but passed growth test.

20-day Chronic Midge 10-day Acute Microtox
LL-SED2

SCO CSL SCO CSL SCO CSL

Fail* Pass Pass Pass Pass Pass
*Failed mortality test, but passed growth test.

20-day Chronic Midge 10-day Acute Microtox
LL-SED3

SCO CSL SCO CSL SCO CSL

Fail* Pass Pass Pass Pass Pass

10-day Acute 

*Failed mortality test, but passed growth test.

LL-SED4
Microtox20-day Chronic Midge

SCO CSL SCO CSL SCO CSL

Fail* Pass Pass Pass Pass Pass
*Failed mortality test, but passed growth test.

MC-SED1
20-day Chronic Midge 10-day Acute Microtox

SCO CSL SCO CSL SCO CSL
Pass Pass Pass Pass Pass Pass

20-day Chronic Midge 10-day Acute Microtox
MC-SED2

SCO CSL SCO CSL SCO CSL

Fail* Pass Pass Pass Pass Pass
*Failed mortality test, but passed growth test.

20-day Chronic Midge 10-day Acute Microtox
MC-SED3
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Figure 7.1
COC Cleanup Level Exceedances

in Soil (except Dioxins/Furans)

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

Legend
!( Soil does not exceed any cleanup levels1

!( Soil exceeds cleanup level for at least
one COC, except dioxins/furans2

Tax Parcels
Approximate Extent of 1982 Dredged
Material Containment Area

Analyte Result Unit Depth (ft)
Lead 265 J mg/kg 1.5–2

LL-01

Analyte Result Unit Depth (ft)
cPAH TEQ 160 J µg/kg 2–4

LL-08

Analyte Result Unit Depth (ft)
TPH-Heavy Oil Range 9,800 mg/kg 6.5–7

LLP-02

Analyte Result Unit Depth (ft)
TPH-Gasoline Range 1,900 J mg/kg 14.5–15.5
TPH-Diesel Range 6,000 mg/kg 14.5–15.5
TPH-Heavy Oil Range 17,000 mg/kg 14.5–15.5
Pentachlorophenol 3,700 U µg/kg 14.5–15.5
cPAH 760 µg/kg 14.5–15.5

LLP-04

Analyte Result Unit Depth (ft)
TPH-Gasoline Range 1,000 J mg/kg 14–15
TPH-Diesel Range 8,900 J mg/kg 14–15
TPH-Heavy Oil Range 12,000 J mg/kg 14–15
Pentachlorophenol 2,900 UJ µg/kg 14–15
cPAH 880 J µg/kg 14–15

MW-1

Analyte Result Unit Depth (ft)
Lead 370 mg/kg 0–0.5
Pentachlorophenol 15,000 µg/kg 0–0.5
cPAH 150 J µg/kg 0–0.5

MW-4

Analyte Result Unit Depth (ft)
Lead 294 mg/kg 0–0.5
Pentachlorophenol 2,700 µg/kg 0–0.5

240 J µg/kg 0–0.5
140 J µg/kg 11.5–13

MW-5

cPAH

Analyte Result Unit Depth (ft)
304 J mg/kg 1.5–2

2,880 J mg/kg 2–4
TPH-Gasoline Range 150 mg/kg 1.5–2
TPH-Heavy Oil Range 2,700 mg/kg 2–4

150 J µg/kg 1.5–2
270 J µg/kg 2–4

PSB-11

cPAH

Lead

Analyte Result Unit Depth (ft)
TPH-Gasoline Range 440 U mg/kg 2–4
cPAH 350 µg/kg 0–0.5

PSB-20

Notes:
1. Refer to Table 6.4 for all soil cleanup levels.
2. Dioxin/furan TEQ soil exceedances are
    presented in Figure 7.3.
  · Tax parcel boundaries based on King County
     tax parcel data.
  · Aerial image provided by Port of Seattle and dated
    March 20, 2011.
  · Coordinate grid presented in NAD 1983 HARN State
    Plane Coordinate System, Washington North Zone, in
    units of survey feet.
    Map Projection = Lambert Conformal Conic.

Abbreviations:
  · COC = Contaminant of concern
  · cPAH = Carcinogenic polycyclic aromatic hydrocarbon
  · ft = Feet
  · µg/kg = Micrograms per kilogram
  · mg/kg = Milligrams per kilogram
  · TEQ = Toxic equivalency quotient
  · TPH = Total petroleum hydrocarbons

Qualifiers:
  · J = Contaminant of concern was detected but the
    result is qualified.
  · U = Contaminant of concern was not detected at
    a level greater than or equal to the specified
    concentration.
  · UJ = Contaminant of concern was not detected with
     an estimated concentration.
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Figure 7.2
COC Cleanup Level Exceedances in Groundwater

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

Notes:
  · Refer to Table 6.2 for all groundwater cleanup levels.
  · Tax parcel boundaries based on King County
     tax parcel data.
  · Aerial image provided by Port of Seattle and dated
    March 20, 2011.
  · Coordinate grid presented in NAD 1983 HARN State
    Plane Coordinate System, Washington North Zone, in
    units of survey feet.
    Map Projection = Lambert Conformal Conic.

Abbreviations:
  · COC = Contaminant of concern
  · cPAH = Carcinogenic polycyclic aromatic hydrocarbon
  · HARN = High Accuracy Reference Network
  · µg/L= Micrograms per liter
  · mg/L = Milligrams per liter
  · NAD = North American Datum
  · pg/L = Picograms per liter
  · TEQ = Toxic equivalency quotient

Qualifiers:
  · J = Contaminant of concern was detected but the
    result is qualified.
  · UJ = Contaminant of concern was not detected with
    an estimated concentration.

Analytes Result Unit
Arsenic 5.4 µg/L

1.4 µg/L
1.4 µg/L

Pentachlorophenol

MW-5

 

Legend
!( Groundwater does not exceed

any cleanup levels
!( Groundwater exceeds cleanup

level for at least one COC

Tax Parcels

Approximate Extent of 1982 Dredged
Material Containment Area

Analytes Result Unit
5.6 µg/L

11.9 µg/L

14.2 µg/L
18.8 J pg/L
38.3 J pg/L
24.2 J pg/L

TPH–Heavy oil 
range 0.53 mg/L

MW-01

Arsenic

Dioxin/Furan TEQ
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Figure 7.3
Maximum Dioxin/Furan TEQ Concentrations

Detected in Soil at Any Depth

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

Legend
Max Dioxin/Furan TEQ Conc. in Soil in pg/g
!( Soil does not exceed cleanup level1

!( Soil exceeds cleanup level

Tax Parcels

Approximate Extent of 1982 Dredged
Material Containment Area

Notes:
1. Dioxin/furan Cleanup Levels:
    Lora Lake Apartments Parcel = 13 pg/g
    (MTCA Method B--Standard, Non-carcinogen)
    Lora Lake Parcel = 5.2 pg/g
    (WSDOE 2010)
    1982 Dredged Material Containment Area = 1,700 pg/g
    (MTCA Method C--Standard, Carcinogen,
    Industrial Land Use)
  · Tax parcel boundaries based on King County
     tax parcel data.
  · Locations of fences were digitized based on
    aerial image cited below and Google Earth
    Street View.
  · Aerial image provided by Port of Seattle and dated
    March 20, 2011.
  · Coordinate grid presented in NAD 1983 HARN State
    Plane Coordinate System, Washington North Zone, in
    units of Survey Feet.
    Map Projection =  Lambert Conformal Conic.

Abbreviations:
  · ft = Feet
  · HARN = High Accuracy Reference Network
  · MTCA = Model Toxics Control Act
  · NAD = North American Datum
  · pg/g = Picograms per gram
  · TEQ = Toxic equivalency quotient

Qualifiers:
  · J = Contaminant of concern was detected but the
     result is qualified.
  · JN = Contaminant of concern was analyzed for and
     tentatively identified but the associated numerical value
     is an estimated quantity

Analyte Result Unit Depth (ft)
Dioxin/Furan TEQ 30.2 JN pg/g 0–0.5

MW-2

Analyte Result Unit Depth (ft)
Dioxin/Furan TEQ 58.7 J pg/g 0–0.5

PSB-03

Analyte Result Unit Depth (ft)
Dioxin/Furan TEQ 194 J pg/g 0–0.5

PSB-04

Analyte Result Unit Depth (ft)
Dioxin/Furan TEQ 21.5 J pg/g 1.5–2

PSB-02

Analyte Result Unit Depth (ft)
Dioxin/Furan TEQ 33.8 JN pg/g 1.5–2

LL-07

Analyte Result Unit Depth (ft)
43.7 J pg/g 1.5–2
650 J pg/g 2–4

LL-08

Dioxin/Furan TEQ

Analyte Result Unit Depth (ft)
Dioxin/Furan TEQ 56 pg/g 1.5

DP-3

Analyte Result Unit Depth (ft)
96.3 J pg/g 0–0.5
702 J pg/g 1.5–2

PSB-06

Dioxin/Furan TEQ

Analyte Result Unit Depth (ft)
Dioxin/Furan TEQ 209 J pg/g 0–0.5

PSB-18

Analyte Result Unit Depth (ft)
Dioxin/Furan TEQ 13.2 J pg/g 0–0.5

LL-SB2

Analyte Result Unit Depth (ft)
135 J pg/g 0–1
16.1 J pg/g 1–2

PSB-19

Dioxin/Furan TEQ

Analyte Result Unit Depth (ft)
132 J pg/g 0–0.5
38.4 J pg/g 1.5–2
41.7 J pg/g 2–4
87.4 J pg/g 4–7
81.3 J pg/g 7–9
31.1 J pg/g 12- 14

PSB-14

Dioxin/Furan TEQ

Analyte Result Unit Depth (ft)
205 J pg/g 0–0.5
13.2 J pg/g 1–2
16.6 J pg/g 2–4
33.3 J pg/g 4–6
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1800 J pg/g 11–13
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1810 J pg/g 1.5–2
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Dioxin/Furan TEQ

Analyte Result Unit Depth (ft)
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16.5 J pg/g 2–4
24.5 J pg/g 4–6
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74.1 J pg/g 14–17

PSB-12

Dioxin/Furan TEQ

Analyte Result Unit Depth (ft)
155 J pg/g 0–0.5
2600 J pg/g 1.5–2
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Dioxin/Furan TEQ
Analyte Result Unit Depth (ft)

473 J pg/g 0–0.5
402 J pg/g 1.5–2
803 J pg/g 2–4
388 J pg/g 4–6
108 J pg/g 8.5–10
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Dioxin/Furan TEQ

Analyte Result Unit Depth (ft)
282 J pg/g 0–0.5
1650 J pg/g 1.5–2
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Dioxin/Furan TEQ

Analyte Result Unit Depth (ft)
26.2 J pg/g 0–0.5
24.8 J pg/g 1.5–2
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Dioxin/Furan TEQ

Analyte Result Unit Depth (ft)
Dioxin/Furan TEQ 16.6 J pg/g 0–0.5
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Analyte Result Unit Depth (ft)
23.6 J pg/g 0–0.5
15.7 J pg/g 1.5–2
14.7 J pg/g 2–4
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Analyte Result Unit Depth (ft)
Dioxin/Furan TEQ 57 J pg/g 0–0.5
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Dioxin/Furan TEQ 234 JN pg/g 0–0.5

LL-12

Analyte Result Unit Depth (ft)
Dioxin/Furan TEQ 107 J pg/g 0–0.5

HA-2

Analyte Result Unit Depth (ft)
Dioxin/Furan TEQ 17.7 J pg/g 0–0.5

HA-3

Analyte Result Unit Depth (ft)
3100 JN pg/g 0–0.5

24 JN pg/g 1.5–2
572 JN pg/g 6.5–8
59.7 J pg/g 11.5–13

MW-5

Dioxin/Furan TEQ

Analyte Result Unit Depth (ft)
2570 JN pg/g 0–0.5
31.2 J pg/g 1.5–2
126 JN pg/g 9–10.5

Dioxin/Furan TEQ

MW-4

 

Analyte Result Unit Depth (ft)
8.76 J pg/g 0–0.5
10.8 J pg/g 1.5–2
22.7 J pg/g 2–4

LL-SB5

Dioxin/Furan TEQ

Analyte Result Unit Depth (ft)
40.4 J pg/g 0–0.5
7.57 J pg/g 1.5–2

Dioxin/Furan TEQ

LL-SB6

Analyte Result Unit Depth (ft)
Dioxin/Furan TEQ 5.59 J pg/g 0–0.5

LL-SB4

Analyte Units
2260 pg/g 0 - 0.5
52.4 J pg/g 2 - 4
328 J pg/g 4 - 6
134 J pg/g 13 - 15

PSB-15
Result Depth (ft. bgs)

Dioxin/Furan

Analyte Unit
Dioxin/Furan 15.2 J pg/g 1.5 – 2

SSB-02
Result Depth (ft. bgs)



Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

Figure 7.4
Histogram for Dioxin/Furan Concentrations

in Soil at Lora Lake Apartments Parcel
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Notes:
CUL = Cleanup level
MTCA = Model Toxics Control Act
pg/g = Picograms per gram
TEQ = Toxic equivalency quotient

0.1 1 10 100 1000 10000

0.0–0.5

0.5–2.0

2.0–4.0

4.0–7.0

7.0–10.0

10.0–15.0

15.0–19.0

Concentration (pg/g)

PSB-01
PSB-02
PSB-03
PSB-04
PSB-05
PSB-06
PSB-07
PSB-08
PSB-09A
PSB-10
PSB-11
PSB-12
PSB-13
PSB-14
PSB-15
PSB-16
PSB-17
PSB-18

PSB-11
21,164.9

PSB-11
11,699.9

PSB-15
2,263.7

PSB-11
2,491.5

PSB-11
2,135.9

PSB-15
133.9

PSB-10
802.9

PSB-06
702

PSB-14
81.3

MTCA Method B CUL 
(13 pg/g)



0 50 100 150 200 250 300

0.0–0.5

0.5–2.0

2.0–4.0

4.0–6.0

5.5–9.0

8.0–10.0

10.0–15.0

14.0–17.0

16.5–20.0

20.0–25.0

Concentration (µg/kg)

S
am

p
le

 In
te

rv
al

 (
fe

et
 b

g
s)

PSB-09 PSB-09A PSB-10

PSB-11 PSB-12 PSB-13

PSB-14 PSB-15 PSB-16

PSB-17 PSB-18 PSB-19

PSB-20 PSB-21 PSB-22

PSB-23 PSB-24 MW-12

MW-13 MW-14 MW-15

MW-16 MW-17

MTCA Method B CUL
(2,500 µg/kg)

PSB-
11
2,400

PSB-15
480

PSB-
11
1,300

PSB-10
450

0 50 100 150 200 250 300 350

0.0–0.5

0.5–2.0

2.0–4.0

4.0–6.0

6.0–11.0

10.0–15.0

14.0–19.5

19.0–24.0

39.0–55.0

Concentration (µg/kg)

S
am

p
le

 In
te

rv
al

 (
fe

et
 b

g
s)

PSB-09A PSB-9 PSB-10

PSB-11 PSB-12 PSB-13

PSB-14 PSB-15 PSB-16

PSB-17 PSB-18 PSB-19

PSB-20 PSB-21 PSB-22

PSB-23 PSB-24 MW-12

MW-13 MW-14 MW-15

MW-16 MW-17

MTCA Method B 
CUL

(137 µg/kg)

PSB-20
297

PSB-11
275

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

Figure 7.5
Histograms for cPAH and PCP Concentrations

in Soil at Lora Lake Apartments Parcel
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Notes:
cPAH = Carcinogenic polycyclic aromatic hydrocarbon
CUL = Cleanup level
μg/kg = Micrograms per kilogram
MTCA = Model Toxics Control Act
PCP = Pentachlorophenol
TEQ = Toxic equivalency quotient
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Figure 7.6
Histogram for Lead Concentrations in
Soil at Lora Lake Apartments Parcel
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Figure 7.7
Histograms for Gasoline Range TPH and Heavy Oil Range TPH

Concentrations in Soil at Lora Lake Apartments Parcel
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Notes:
CUL = Cleanup level
mg/kg = Milligrams per kilogram
MTCA = Model Toxics Control Act
TPH = Total petroleum hydrocarbons
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Figure 7.10
Lora Lake Apartments Parcel and Lora Lake Parcel

Dioxin/Furan Soil Interval Histograms
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1 There is a total of 44 samples from 

0 to 0.5 foot bgs.
2 There is a total of 43 samples from 

1.5 to 2 feet bgs.
3 There is a total of 25 samples from 

2 to 4 feet bgs.
4. There is a total of 28 samples from 

deeper than 4 feet bgs.
· The dioxin/furan TEQ concentra-

tions are based on non-detected 
values equal to one-half the 
detection limit.

· The hatched pattern shows the 
number of samples in the Central 
and Eastern Source Areas that 
exceed 30 pg/g for the dioxin/furan 
TEQ.

Abbreviations:
bgs = Below ground surface
pg/g = Picograms per gram
TEQ = Toxic equivalency quotient

Hatching Indicates the Number of 
Samples in the Central and 
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Figure 10.1
Lora Lake Apartments Parcel

Cleanup Areas
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Notes:
  · Cleanup Area A encompasses areas with a maximum
    dioxin/furan TEQ concentration greater than
    1,000 pg/g at any depth.
  · Cleanup Area B encompasses areas with a maximum
    dioxin/furan TEQ concentration greater than 100 pg/g,
    but less than 1,000 pg/g at any depth.
  · Cleanup Area C encompasses areas with a maximum
    dioxin/furan TEQ concentration greater than 11 pg/g,
    but less than 100 pg/g at any depth.
  · Locations of fences were digitized based on aerial
    image cited below and Google Earth Street View.
  · Aerial image provided by Port of Seattle and dated
    March 20, 2011.
  · Tax parcel boundaries based on King County tax
    parcel data.
  · Coordinate grid presented in NAD 1983 HARN State
    Plane Coordinate System, Washington North Zone, in
    units of survey feet.
    Map Projection = Lambert Conformal Conic.
Abbreviations:
  · HARN = High Accuracy Reference Network
  · NAD = North American Datum
  · pg/g = Picograms per gram
  · TEQ = Toxic Equivalent

 



Figure 12.1
Alternative 2 Ex cavation Ex tent
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Lora Lake Apartments Site
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    B - S tandard, Non-carcinogen).  Concentrations
    that ex ceed this cleanup level are indicated in Bold.
  · Ex cavation ex tents are conceptual. Final ex tents will
    be determ ined during design.
  · Tax  parcel boundaries based on King County tax
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  · Aerial im age provided by Port of S eattle and dated
    March 20, 2011.
  · Coordinate grid presented in NAD 1983 HAR N S tate
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    Map Projection = Lam bert Conform al Conic.
Abbreviations:
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  · NAD = North Am erican Datum
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Figure 12.2 
Excavation Volume by  

Soil Concentration 
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Notes:
1 The 100 pg/g and 1,000 pg/g remedial action levels used for Alternatives 2, 3, and 4 were selected by picking 

points on the curve where the majority of contaminant mass would be excavated, without the volume being 
disproportionately high. 

2 The dioxin/furan mass concentration points shown are the average concentrations for a contaminant area at a 
particular depth. For example, the concentrations were averaged in the Central Source Area in the 0.5 to 
2 feet bgs depth interval (1,810 pg/g and 21,200 pg/g) to get an average concentration of 11,500 pg/g. 



Figure 12.3
Alternative 3 Ex cavation Ex tent
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