North Boeing Field/
Georgetown Steam Plant Site
Remedial Investigation/Feasibility Study

Remedial Investigation/Feasibility Study
Work Plan

VOLUME 1: TEXT, APPENDIX, TABLES
DRAFT

Prepared for

=
|
DEPARTMENT OF
ECOLOGY

State of Washington

Toxics Cleanup Program
Northwest Regional Office
Washington State Department of Ecology

Bellevue, Washington

Prepared by

.
ny

s/ ad 1 L SN

From Science to Solutions

Science Applications International Corporation
18912 North Creek Parkway, Suite 101
Bothell, Washington 98011

April 17,2012






RI/FS Work Plan Draft

Table of Contents
Volume 1: Text, Appendix, Tables

Page

1.0 INEFOQUCTION ... .ottt 1-1
1.1 Purpose and ODJECHIVES....c.uiiieuiieeciiieeiiee ettt eetee et e e ste e s reee et e e s aeeessaeeessseeenaeeenes 1-1
1.2 Work Plan Organization ............ccceccueeeuierieeiiienieeiieesieeieeseeeteesieeeveesseesaeenseessseennens 1-2
1.3 ReESPONSIDIIIEICS ..ottt et et e e et e e s e e sebe e e sbeeenseeens 1-3
2.0 Site BACKGIOUNG.......coeoieiicie ettt sne e re e 2-1
2.1 Site Setting and OWNETSHIP........cccviiiiiiiiieiiecie et 2-1
2.1.1 Georgetown Steam Plant..........c.ccooiiiiiiiniiiinic e 2-1
2.1.2 North Boeing Field .......cc.oooiiiiiiiiiiiieiececece e 2-1
2.13 AdJACENT STEE USES ..uviiiiiiiiieiiieieerie ettt 2-2
2.2 Site PhySical SEtNG .....ccuviiiiiiiieiieciie ettt ettt ettt e esb et esebeeseeesseenes 2-2
2.2.1 HYATOIOEY ..o 2-2
2.2.2 StOrmMWater CONVEYANCE ....ccuveeeerieeiieeeiiieeiieeeiteesieeesteeesseeesseeessseeessseeessseennns 2-3
223 GEOLOZIC SETNG. ....cuveeutiiiitieieiterieeee ettt ettt ettt et st eaees 2-3
2.2.4 Hydrogeologic SETHNG ........covviiiiieiieiie ettt sbe e e 2-4
23 Ecological SEtNE ......coviiiiiiiiiiriceetcee et 2-6
2.4 Site History and Current OPerations..........cccvueeeveeerveeenieeeriieeeiieeeireesieeesseeeneseeenneens 2-6
24.1 Georgetown Steam Plant..........c.ccooeoiiiiiniiiine e 2-6
2.4.2 Former Georgetown FIUME.............ccooviieiiiiiiiiiicccceeeeceeeee e 2-8
243 North Boeing Field .......c.ooouiiiiiiiiiiee e 2-8
3.0  Preliminary Conceptual Site MOdel ...........cccocoviiieiiiiecece e 3-1
3.1 Contaminants and Potential SOUTICES.........cccueiiuiiriiiiiiiiieeeee e 3-1
3.1.1 Contaminants of Potential CONCEIN ........ccevverieiieiinieiceiesceicee e 3-1
3.1.2 Potential Contaminant SOUTCES .........ccueeuieriiiiiieiiieiie et 3-3
3.2 Potential Release Mechanisms and Transport ROutes ..........cccceeevverveecieenciienieenneenen. 3-3
3.2.1 Potential Release MechaniSms..........cccueeuieiiiiiiiniieiie et 3-3
322 Transport Routes to Environmental Media..........cccoooveeeiiieiiiieeiiieeieeeiee e 3-4
33 Affected Environmental Media..........cooouiiiiiiiiiiiiiiieeceee e 3-6
3.4  Suspected Receptors and Exposure Media .........ccceevveriieriieeiiienieeiienieeieeeve e 3-6
34.1 Human RECEPIOTS.......coiuiiiiiiiiiiieeie et 3-7
342 Ecological RECEPLOTS .....cooviieeiieiiieiieiiie ettt ettt et saeereesaae e 3-7
343 EXPOSUIE MEdIa ....couuiiiiiiiiieiiee et ettt 3-8
4.0  Summary of Existing Information and Data Gaps.........c.cccccevvveiievieiieniecie e 4-1
4.1 Summary of Potential Sources of Contaminants at GTSP..........c.ccocceviiiiiiininncnnne. 4-1
4.1.1 Soil, Groundwater, and Other Investigations.............ccceeeveerieerieeiieenieereesreeeneen 4-1
4.1.2 Recent and Ongoing Investigations (2010-2011) ....cccoceriiniriiinieniniinicecee 4-3
4.1.3 Data Gaps at GTSP ... 4-4
4.1.4 Former Georgetown FIUME...........coceeviiiiiniiiiiiiiiiceccceceeeece e 4-5
4.2 Summary of Potential Sources of Contaminants at NBF............c.cccocoiinininnnnnn. 4-5
4.2.1 Soil and Groundwater INVestiZationsS..........cccveeeriieeiieeeiieeeeeeeieeeeveeeeveeeaee e 4-5
422 Storm Drain System INVEStiations ..........ccceeeueerieeiiieniiieiieeie et 4-11

April 17, 2012 Page i



Draft RI/FS Work Plan

423 Concrete Joint Material InVestigations ...........ceevieriieriieniieeiiienie e 4-20
4.2.4 Building Materials .......c..coouiieiiieeiiieceeeee e e 4-21
4.2.5 Additional OutdOOr SOUICES ......cc.eevuirieriiriiiiiriieteee e 4-24
4.3 Slip 4 Sediment Investigation and Recontamination Modeling ............c.ccccceeeenenn. 4-27
5.0 Applicable or Relevant and Appropriate Requirements ...........cccocevivereeiesieereenenns 5-1
5.1 Requirement Definitions.........cueeeuiiiiiieeeiieeciie ettt tee e e e e e eveeesaeeenes 5-1
5.2 ARAR CAtEOTICS ..euvievieiiiieiieeiieeiiteeteeteeeiteesitesateeteeseaeesaessseesseessseeseessseenseessseensaens 5-2
5.2.1 Chemical-Specific ARARS .......ooiiieeieceeeeeee et 5-2
522 Action-SPpecific ARARS......cooiiiiiiieiieeect et 5-2
523 Location-Specific ARARS .....cccuiiiiiieceecee et 5-2
6.0 Remedial Investigation APProach ..........ccceoviiiiieie i 6-1
6.1 Data QUAlILY ODJECTIVES ....uveiuvieiieeiiieiie e eiie et eieeeteeteeseteeaeessaeereessseesseesssesnseessneans 6-1
6.1.1 DQO Step 1: State the Problem ..........ccoceiiiiiiiiniiiiiiceeece 6-2
6.1.2 DQO Step 2: Identify Decisions and Goals of the Study...........cccevevierieriiienenns 6-3
6.1.3 DQO Step 3: Identify Information Inputs..........coceevereininiiinieneniinccceeeee, 6-4
6.1.4 DQO Step 4: Define Boundaries of the Study ..........cccooevveviiiiiiniiiicieciees 6-5
6.1.5 DQO Step 5: Develop the Analytical Approach..........ccceevvevieneniiniincnnicniene. 6-5
6.1.6 DQO Step 6: Specify Performance/Acceptance Criteria..........ecveeeveerveriveennnns 6-6
6.1.7 DQO Step 7: Develop Plan for Obtaining Data..........ccccocevieniiiiniinennicnecnene 6-8
6.2 Development of Screening Levels and COPCS ........c.coocveeviieriieiieniieieecieeieesee e 6-8
6.2.1 SCTEENING CIILEIIA ....eeuveeiiiiiiiiteieeterte ettt sttt ettt s sae e 6-9
6.2.2 Screening Process and Development of COPCs..........cccoovveviieniieeiienieeiieiens 6-12
6.3 Prioritization and Phasing of Investigation Tasks ..........ccccceerieniiiininniiiinienieeeeee, 6-15
7.0  Remedial INVeStigation TasKS ........ccccciivieiieiiiieieecie et 7-1
7.1 Soil and Groundwater INVeStIatiONS.........ccveruerierieririeriere ettt 7-1
7.1.1 Groundwater Infiltration to the Storm Drain System ...........cccccceevvienienciienneennne. 7-2
7.1.2 Identification of Areas of Concern at Site .........cccceeviieriiiiiiiiiieiesceee e 7-7
7.1.3 Areas of Concern at GTSP..c...oooiiiiiii e 7-9
7.1.4 Areas of Concern in PEL Area of NBF ..o 7-18
7.1.5 Areas of Concern in North Flightline Area of NBF ........cccooviiviiiniiiiiiiee. 7-49
7.1.6 Areas of Concern in Central Flightline Area of NBF .......cccoocoiiiiiniininnnnn, 7-66
7.1.7 Areas of Concern in South Flightline Area of NBF .........cccoooviiviiiiiiiiiieien. 7-79
7.1.8 Site-Wide INVeStIZAtIONS ..c..eeveruiiriieiiiieriieieecee ettt 7-83
7.1.9 Summary of RI Scoped Activities for Soil and Groundwater ...............cc..c....... 7-87
7.2 Storm Drain System INVEeStIZAtIONS .......cceevveriiriiiiiiriiniieieeiereeeeteee e 7-89
7.2.1 Types of Storm Drain Samples Collected at NBF ..........ccccoevviiviieiieniiiiies 7-90
7.2.2 Storm Drain Data SUMmMary........c..ccccevieriiiiiiiineiieneeeceeeee e 7-92
7.2.3 Comparison of Storm Drain Sampling Results by Sample Type .................... 7-102
7.2.4 Storm Drain Concentration Temporal Trends .........cccccoeeeerieneniinienenneneens 7-105
7.2.5 Contaminant Loading Considerations............ccceevveeeriveeenieeenieeenieeenveeesveeenns 7-106
7.2.6 Summary of Data Gaps and RI Scoped ACtiVIties.......ccceveevuerieneinieneeneennens 7-106
7.3 Anthropogenic Media INVestiGations .........cceeevvieriieiiienieeieenie e e esee e 7-109
7.3.1 Investigation of Contaminated Building Materials...........ccocoeverieniininicnnne. 7-110
7.3.2 Investigation of Contaminated Concrete Joint Material .............cccccveeveenneenne. 7-115
7.3.3 Investigation of Contaminated Pavement and Surface Debris ..........ccceueeee. 7-119

Page ii April 17, 2012



RI/FS Work Plan Draft

7.3.4 Evaluation of Contaminated Anthropogenic Materials by Location................ 7-121
8.0 Remedial Investigation RePOITING.......ccoiiiiiiieiieiiie e e 8-1
0.0  FeaSiDIITY STUAY ......cciiieiice e sre e enee e 9-1
9.1 Establishment of Cleanup Standards ............ccceeeeiiiiiiieeiiiecieeceeeeee e 9-1
9.2 Development of AIEINAtIVES .......cccviiiiiirieeiieiie ettt ettt e seaeeenees 9-2
9.3 Screening of AILCTNAtIVES. .......eeeiiieieiie et e e ae e e b e esaeeenens 9-3
9.4  Evaluation and Selection of AIterNatives.........cceeruieeiieriieiiiieiieeieeee et 9-4
10.0  RIFS SCREAUIE ... .o 10-1
L1100 RETEIENCES ..ottt ettt bbbt bttt ettt bt be e 11-1
Appendices

Appendix A. Agreed Order No. DE 5865
Appendix B. Analytical Data (provided electronically)

Tables

Table 3-1. Partial List of Possible Sources of COPCs at NBF-GTSP Site

Table 4-1. Source Control Activities at NBF-GTSP Site since 2009

Table 4-2. Possible Uses of COPCs at NBF-GTSP Site

Table 5-1. Potential Chemical-Specific ARARs, NBF-GTSP Site

Table 5-2. Potential Action-Specific ARARs, NBF-GTSP Site

Table 5-3. Potential Location-Specific ARARs, NBF-GTSP Site

Table 6-1. Summary of Data Collection and Data Needs for NBF-GTSP Site Media

Table 6-2. Analytical Methods, Sample Containers, Preservation and Holding Time
Requirements

Table 6-3. Laboratory QA/QC Requirements

Table 6-4. Criteria Used as Screening Levels for NBF-GTSP Media

Table 6-5. Soil Screening Information

Table 6-6. Groundwater Screening Information

Table 6-7. Storm Drain Water Screening Information

Table 6-8 Storm Drain Solids Screening Information

Table 6-9. Surface Solid Debris Screening Information

Table 6-10 Concrete Joint Material Screening Information

Table 6-11. Building Materials Screening Information

Table 6-12. Pavement Screening Information

Table 6-13. Chemicals of Potential Concern at NBF-GTSP Site

Table 6-14. Numbers of COPCs at NBF-GTSP Site

April 17, 2012 Page iii



Draft

RI/FS Work Plan

Table 7.1-1. NBF Storm Drain System, Summary of 2010 Video Inspection Results and
Areas of Potential Infiltration

Table 7.1-2. RI Selected Screening Level Exceedances for Detected COPCs in Soil at GTSP

Table 7.1-3. RI Selected Screening Level Exceedances for Detected COPCs in Groundwater
at GTSP

Table 7.1-4. RI Selected Screening Level Exceedances for Detected COPCs in Soil at PEL
Arca, NBF

Table 7.1-5. RI Selected Screening Level Exceedances for Detected COPCs in Groundwater
at PEL Arca, NBF

Table 7.1-6. RI Selected Screening Level Exceedances for Detected COPCs in Soil at North
Flightline Area, NBF

Table 7.1-7. RI Selected Screening Level Exceedances for Detected COPCs in Groundwater
at North Flightline Area, NBF

Table 7.1-8. RI Selected Screening Level Exceedances for Detected COPCs in Soil at
Central Flightline Area, NBF

Table 7.1-9. RI Selected Screening Level Exceedances for Detected COPCs in Groundwater
at Central Flightline Area, NBF

Table 7.1-10. RI Selected Screening Level Exceedances for Detected COPCs in Soil at South
Flightline Area, NBF

Table 7.1-11. RI Selected Screening Level Exceedances for Detected COPCs in Groundwater
at South Flightline Area, NBF

Table 7.1-12. Summary of Proposed RI Activities

Table 7.2-1. Data Summary: Storm Drain Solids, NBF Site-Wide

Table 7.2-2. Maximum Exceedance Factors in Storm Drain Solids, by Drainage Area

Table 7.2-3. Data Summary: Storm Drain Solids, North Lateral Drainage Area

Table 7.2-4. Data Summary: Stormwater, North Lateral Drainage Area

Table 7.2-5. Maximum Screening Level Exceedance Factors in Storm Drain Solids, by
Subdrainage, North Lateral Drainage Area

Table 7.2-6. Storm Drain Solids Sampling Results — North Lateral Drainage Area

Table 7.2-7. Data Summary: Storm Drain Solids, North-Central Lateral Drainage Area

Table 7.2-8. Maximum Screening Level Exceedance Factors in Storm Drain Solids, by
Subdrainage, North-Central Lateral Drainage Area

Table 7.2-9. Storm Drain Solids Sampling Results — North-Central Lateral Drainage Area

Table 7.2-10. Data Summary: Storm Drain Solids, South-Central Lateral Drainage Area

Table 7.2-11. Maximum Screening Level Exceedance Factors in Storm Drain Solids, by
Subdrainage, South-Central Lateral Drainage Area

Table 7.2-12. Storm Drain Solids Sampling Results — South-Central Lateral Drainage Area

Table 7.2-13. Data Summary: Storm Drain Solids, South Lateral Drainage Area

Table 7.2-14. Maximum Screening Level Exceedance Factors in Storm Drain Solids, by
Subdrainage, South Lateral Drainage Area

Table 7.2-15. Storm Drain Solids Sampling Results — South Lateral Drainage Area

Table 7.2-16. Data Summary: Storm Drain Solids, Building 3-380 Drainage Area

Page iv April 17, 2012



RI/FS Work Plan

Draft

Table 7.2-17. Maximum Screening Level Exceedance Factors in Storm Drain Solids, by
Subdrainage, Building 3-380 Drainage Area

Table 7.2-18. Storm Drain Solids Sampling Results — Building 3-380 Drainage Area

Table 7.2-19. Data Summary: Storm Drain Solids, Parking Lot Drainage Area

Table 7.2-20. Maximum Screening Level Exceedance Factors in Storm Drain Solids, by
Subdrainage, Parking Lot Drainage Area

Table 7.2-21. Storm Drain Solids Sampling Results — Parking Lot Drainage Area

Table 7.2-22. Data Summary: Storm Drain Solids, King County Lift Station

Table 7.2-23.  Data Summary: Stormwater, King County Lift Station

Table 7.2-24. Storm Drain Solids Sampling Results — Lift Station Drainage Area

Table 7.2-25. Maximum Exceedances in Storm Drain Solids Samples, KCIA Upstream of NBF

Table 7.2-26. Samples Used for Sampling Method Comparison

Table 7.3-1. Frequency of Detection and Maximum Exceedance Factors for COPCs in
Anthropogenic Media

Table 7.3-2. RI Selected Screening Level Exceedances for COPCs in Paint

Table 7.3-3. RI Selected Screening Level Exceedances for COPCs in Roof Materials

Table 7.3-4. RI Selected Screening Level Exceedances for COPCs in Other Exterior
Materials

Table 7.3-5. RI Selected Screening Level Exceedances for COPCs in Concrete Joint
Material

Table 7.3-6. RI Selected Screening Level Exceedances for COPCs in Pavement

Table 7.3-7. RI Selected Screening Level Exceedances for COPCs in Surface Debris

Table 7.3-8. Exceedance Factors and Concentrations for Elevated Levels of COPCs in
Storm Drain Solids and Anthropogenic Media at North Lateral Drainage Area

Table 7.3-9. Exceedance Factors and Concentrations for Elevated Levels of COPCs in
Storm Drain Solids and Anthropogenic Media at North-Central Lateral
Drainage Area

Table 7.3-10.  Exceedance Factors and Concentrations for Elevated Levels of COPCs in
Storm Drain Solids and Anthropogenic Media at South-Central Lateral
Drainage Area

Table 7.3-11. Exceedance Factors and Concentrations for Elevated Levels of COPCs in
Storm Drain Solids and Anthropogenic Media at South Lateral Drainage Area

Table 7.3-12. Exceedance Factors and Concentrations for Elevated Levels of COPCs in Storm
Drain Solids and Anthropogenic Media at Building 3-380 Drainage Area

Table 7.3-13. Exceedance Factors and Concentrations for Elevated Levels of COPCs in
Storm Drain Solids and Anthropogenic Media at Building 3-380 Drainage
Area

Table 7.3-14. Summary of Proposed Sampling Locations for Anthropogenic Media on
Buildings

Table 7.3-15. Summary of Proposed Sampling Locations for Anthropogenic Media on
Ground Surface and Small Structures

Table 7.3-16. Summary of Proposed Sampling Locations for Storm Drain Solids Based on
Anthropogenic Media Sample Results

April 17, 2012 Page v



Draft

RI/FS Work Plan

Figure 1-1.

Figure 2-1.
Figure 2-2.
Figure 2-3.
Figure 2-4.
Figure 2-5.
Figure 2-6.
Figure 2-7.

Figure 3-1.

Figure 4-1.
Figure 4-2.
Figure 4-3.
Figure 4-4.
Figure 4-5.
Figure 4-6.
Figure 4-7.
Figure 4-8.
Figure 4-9.
Figure 4-10.
Figure 4-11.
Figure 4-12.

Figure 6-1.

Figure 7.1-1.
Figure 7.1-2.
Figure 7.1-3.
Figure 7.1-4.
Figure 7.1-5.
Figure 7.1-6.
Figure 7.1-7.

Figure 7.1-8.
Figure 7.1-9.

Figure 7.1-10.
Figure 7.1-11.
Figure 7.1-12.
Figure 7.1-13.
Figure 7.1-14.
Figure 7.1-15.

Volume 2: Figures
NBF-GTSP Site and Vicinity

Georgetown Steam Plant Current Site Features
Historical Site Features of GTSP and Vicinity
Former Georgetown Flume Location
Overview of NBF Property

NBF Storm Drain System Overview
NBF-GTSP and KCIA Drainage Areas
Groundwater Flow and Depth at NBF-GTSP

Preliminary Conceptual Site Model for NBF-GTSP Site

Historical Soil and Groundwater Sampling Locations at NBF-GTSP
Historical Sampling for PCB Analysis at NBF-GTSP
Historical Sampling for TPH Analysis at NBF-GTSP
Historical Sampling for SVOC Analysis at NBF-GTSP
Historical Sampling for VOC Analysis at NBF-GTSP
Historical Sampling Metals Analysis at NBF-GTSP

North Boeing Field Areas of Investigation

Historical Areas of Investigations: PEL Area

Areas of Investigation: Central Area of North Boeing Field
Areas of Investigation: Southern Area of North Boeing Field
NBF Storm Drain System Drainage Areas

NBF-GTSP Areas with Potential Historical PCB Sources

NBF-GTSP Site Screening Level Evaluation and Development of COPCs

Existing Groundwater Monitoring Well Locations at NBF-GTSP Site
Results of 2010 Storm Drain Video Inspection — North

Results of 2010 Storm Drain Video Inspection — South

Areas of Concern at NBF-GTSP Site

Historical Site Features of GTSP and Northern KCIA

Areas of Concern at GTSP

Soil and Groundwater Sample Locations at North Yard, East Yard, and Fuel
Tank Areas

Investigation of Potential PCB Sources to Slip 4 (2008)

Soil and Groundwater Sample Locations at Southern GTSP and NBF Fenceline
Areas

GTSP Drainage Ditch and Excavation Sampling Locations (1984 — 1985)
Areas of Concern at PEL Area

Soil and Groundwater Sample Locations at NBF Fenceline Area

Oil/Water Separator UBF-55 and UBF-27 (1997)

UBF-25 Removal (1989) and Dead Tree Investigation (1990)

NBF-GTSP Fenceline Soil Sampling Locations

Page vi

April 17, 2012



RI/FS Work Plan

Draft

Figure 7.1-16.
Figure 7.1-17.
Figure 7.1-18.
Figure 7.1-19.
Figure 7.1-20.
Figure 7.1-21.
Figure 7.1-22.
Figure 7.1-23.
Figure 7.1-24.
Figure 7.1-25.
Figure 7.1-26.
Figure 7.1-27.
Figure 7.1-28.
Figure 7.1-29.

Figure 7.1-30.
Figure 7.1-31.
Figure 7.1-32.
Figure 7.1-33a.
Figure 7.1-33b.
Figure 7.1-34.
Figure 7.1-35.
Figure 7.1-36.

Figure 7.1-37.

Figure 7.1-38.
Figure 7.1-39.
Figure 7.1-40.
Figure 7.1-41.

Figure 7.1-42.

Figure 7.1-43.
Figure 7.1-44.
Figure 7.1-45.
Figure 7.1-46.
Figure 7.1-47.

Figure 7.1-48.
Figure 7.1-49.
Figure 7.1-50.
Figure 7.1-51.

Figure 7.1-52.
Figure 7.1-53.

Soil Samples Associated with Storm Drain Line Replacement (2006 — 2007)
Focused Investigation Soil Sample Locations (2010)

PEL Area Soil and Groundwater Sample Locations (2010)

Soil and Groundwater Sample Locations at Buildings 3-302 and 3-322
Building 3-301 Environmental Assessment (1994)

Excavation Areas and Sample Locations at Building s 3-302 and 3-322 (2010)
Building 3-302 PCB Excavation Area and Confirmation Sample Results (2010)
Soil and Groundwater Sample Location at Building 3-304

Former Building 3-304 Environmental Assessment (2000 —2001)

Soil and Groundwater Sample Locations at Buildings 3-333 and 3-335
Building 3-333 Assessments and Remedial Excavation (1994 — 1996)
Building 3-335 Environmental Assessment (1998)

Soil Sampling Locations with PCB Concentrations (2007)

Investigation of PCB Sources to Slip 4 (2008) and Soil and Catch Basin
Investigation (2008) PEL Area

Soil and Groundwater Sample Locations at Building 3-324

Former F&G Facility Environmental Assessments (1986, 1993 — 1994)

Soil and Groundwater Sample Locations at Buildings 3-353 and 3-354

Tanks BF-4, BF-5, and BF-6 Assessment

Building 3-353 Assessment and Remedial Excavation (1989 — 1990)

Building 3-354 Assessment and Remedial Excavation

Former Tanks NBF-28 and NBF-29 (1985 — 1986)

Soil and Groundwater Sample Locations at Wind Tunnel and Green Hornet
Areas

Green Hornet Area Assessments and Remedial Excavation (1985-1986 and
1992-1994)

Soil and Groundwater Sample Locations at the PEL Area-Wide Zone

Willow Street Substation Assessments and Remedial Excavation (2006-2007)
PCB Soil Investigation (2007)

Soil and Groundwater Samples Associated with Storm Drain Line
Replacement (2006 — 2007)

Proposed Soil Borings and Groundwater Monitoring Well Locations at PEL
Area, NBF

Areas of Concern at North Flightline Area

Soil and Groundwater Sample Locations at Former Buildings 3-360 and 3-361
Buildings 3-360, 3-361, and 3-365 Assessments (1991, 1993 —2003)

Soil and Groundwater Sample Locations at Building 3-380 Storm Drain Area
Potential PCB Sources to Slip 4 Study and Soil and Catch Basin Investigation
(2008) North Flightline Area

Soil and Groundwater Sample Locations at Building 3-380

Building 3-380 Pre-Construction Site Assessments (1989 — 1990)

Soil and Groundwater Sample Locations at Building 7-27-1

Buildings 7-27-1, 7-27-2, and 7-27-3 Property and Building Features and
Assessments (1991)

Asphalt Paving Location at Building 7-27-1 (2009)

Soil and Groundwater Sample Locations at Buildings 3-369, 3-374, and 3-390

April 17, 2012

Page vii



Draft

RI/FS Work Plan

Figure 7.1-54.
Figure 7.1-55.
Figure 7.1-56.
Figure 7.1-57.
Figure 7.1-58.

Figure 7.1-59.
Figure 7.1-60.
Figure 7.1-61.
Figure 7.1-62.
Figure 7.1-63.

Figure 7.1-64.

Figure 7.1-65.
Figure 7.1-66.
Figure 7.1-67.
Figure 7.1-68.
Figure 7.1-69.
Figure 7.1-70.
Figure 7.1-71.

Figure 7.1-72.
Figure 7.1-73.

Figure 7.1-74.

Figure 7.1-75.
Figure 7.1-76.

Figure 7.2-1.
Figure 7.2-2.
Figure 7.2-3.
Figure 7.2-4.
Figure 7.2-5.
Figure 7.2-6.
Figure 7.2-7.
Figure 7.2-8.
Figure 7.2-9.

Figure 7.2-10.

Building 3-369 and 3-374 Assessments (1989 — 1991, 1995)

Building 3-390 UST Assessments (1989 — 1991)

Soil and Groundwater Sample Locations at Concourse A

Utilidor Project (1990)

Concourses A and B Oil/Water Separator Pre-Construction Assessments
(1996)

Areas of Concern at Central Flightline Area

Soil and Groundwater Sample Locations at Buildings 3-801 and 3-800
Building 3-801 Assessment and Remedial Excavation (1991 — 1992)
Building 3-800 Assessment (1989)

Soil and Groundwater Sample Locations at Building 3-818, Main Fuel Farm,
and Concourse C

Building 3-818 Oil/Water Separator Pre-Construction Environmental
Assessment (1993)

Main Fuel Farm Remedial Excavations and Assessments (1992 — 1994)
Concourse C Assessments and Remedial Excavations (1990 — 1992)

Soil and Groundwater Sample Locations at Concourse B

Oil/Water Separator Pre-Construction Assessment (1996)

Concourse B Storm Drain Lin Excavation Area

Areas of Concern at South Flightline Area

Soil and Groundwater Sample Locations at UBF-61 and Buildings 3-830,
3-831, and 3-832

Site and Exploration Plan Tank UBF-61

Former Buildings 3-830, 3-831, and 3-832 UST Removals and Assessments
(1987, 1989, 1990, and 1997)

Tent Hangar Construction (2008)

Existing and Proposed Groundwater Monitoring Well Locations

Proposed Soil Sampling Locations in NBF Areas with Historical Transformers
and Capacitors

PCBs in Storm Drain Solids at NBF-GTSP Site

Total cPAHs in Storm Drain Solids at NBF-GTSP Site

Lead in Storm Drain Solids at NBF-GTSP Site

North Lateral Storm Drain Line

Most Recent PCB Exceedance Factors in the North Lateral Drainage Area
Upstream of MH130A

Most Recent PCB Exceedance Factors in the North Lateral Drainage Area
Downstream of MH130A

Most Recent Mercury Exceedance Factors in the North Lateral Drainage Area
Upstream of MH130A

Most Recent Mercury Exceedance Factors in the North Lateral Drainage Area
Downstream of MH130A

Most Recent Lead Exceedance Factors in the North Lateral Drainage Area
Upstream of MH130A

Most Recent Lead Exceedance Factors in the North Lateral Drainage Area
Downstream of MH130A

Page viii

April 17, 2012



RI/FS Work Plan

Draft

Figure 7.2-11.
Figure 7.2-12.
Figure 7.2-13.
Figure 7.2-14.
Figure 7.2-15.

Figure 7.2-16.
Figure 7.2-17.

Figure 7.2-18.
Figure 7.2-19.
Figure 7.2-20.
Figure 7.2-21.
Figure 7.2-22.
Figure 7.2-23.
Figure 7.2-24.
Figure 7.2-25.
Figure 7.2-26.
Figure 7.2-27.
Figure 7.2-28.
Figure 7.2-29.

Figure 7.3-1.
Figure 7.3-2.
Figure 7.3-3.
Figure 7.3-4.
Figure 7.3-5.
Figure 7.3-6.
Figure 7.3-7.
Figure 7.3-8.
Figure 7.3-9.

Figure 7.3-10.
Figure 7.3-11.
Figure 7.3-12.
Figure 7.3-13.
Figure 7.3-14.
Figure 7.3-15.

Figure 9-1.

North-Central Lateral Storm Drain Line

Most Recent PCB Exceedance Factors in North-Central Lateral Drainage Area
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KCIA Storm Drain Structures Sampled Between 2004 and 2011

Total PCB Concentrations in Storm Drain Solids, by Sample Date

Paint Sample Locations at NBF

Roof Materials and Other Exterior Materials Sample Locations at NBF
Concrete Joint Material Sample Locations at NBF
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Total PCB Results for Anthropogenic Media and SD Solids at NBF
Arsenic Results for Anthropogenic Media and SD Solids at NBF
Cadmium Results for Anthropogenic Media and SD Solids at NBF
Chromium Results for Anthropogenic Media and SD Solids at NBF
Copper Results for Anthropogenic Media and SD Solids at NBF
Lead Results for Anthropogenic Media and SD Solids at NBF
Mercury Results for Anthropogenic Media and SD Solids at NBF
Silver Results for Anthropogenic Media and SD Solids at NBF
Zinc Results for Anthropogenic Media and SD Solids at NBF
cPAH Results for Anthropogenic Media and SD Solids at NBF
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List of Acronyms

AM anthropogenic media

ARAR Applicable or Relevant and Appropriate Requirement

AST aboveground storage tank

ATSDR Agency for Toxic Substances and Disease Registry

BEHP bis(2-Ethylhexyl)phthalate

bgs below ground surface

CB catch basin

CIM concrete joint material

CLARC Cleanup Levels and Risk Calculation

COPC contaminant of potential concern

CSL Contaminant Screening Level

CSM conceptual site model

CUL cleanup level

DCE dichloroethylene/dichloroethene

DW dry weight

Ecology Washington State Department of Ecology

EF Exceedance factor

EOF emergency overflow

FTC Fire Training Center

GIS Geographic Information System

GPS global positioning system

GTSP Georgetown Steam Plant

GW groundwater

HPAH high molecular weight polycyclic aromatic hydrocarbon

[&1 Infiltration and Inflow

IAL interim action limit

KC King County

KCIA King County International Airport

LAET Lowest Apparent Effects Threshold

2LAET Second-lowest Apparent Effects Threshold

LDW Lower Duwamish Waterway

LPAH low molecular weight polycyclic aromatic hydrocarbon

LTST long-term stormwater treatment

MDL method detection limit

MFF Main Fuel Farm

mg/kg milligrams per kilogram

MH manhole or maintenance hole

MTCA Model Toxics Control Act

NAPL Non-aqueous phase liquid

NBF North Boeing Field

Page x

April 17, 2012



RI/FS Work Plan

Draft

O&M
OoC
OWS
PAH
PCB
PCE
PEL
PID
PLP
PSL
PVC
RI/FS
RISL
RL
SAIC
SCL
SD
SDS
SDW
SL
SMS
SO
SQS
STST
TCE
TCLP
TEE
TEQ
TOC
TPH
TSCA
ug/L
USEPA
UST
WAC
wQC

operations and maintenance
organic carbon

oil/water separator

polycyclic aromatic hydrocarbon
polychlorinated biphenyl

tetrachloroethylene/tetrachloroethene/perchloroethene

Propulsion Engineering Laboratory
photo-ionization detector

Potentially Liable Party

Preliminary Screening Level

polyvinyl chloride

Remedial Investigation/Feasibility Study
Remedial Investigation screening level
reporting limit

Science Applications International Corporation
Seattle City Light

storm drain

storm drain solids

storm drain water

screening level

Washington State Sediment Management Standards
soil

Sediment Quality Standard

short-term stormwater treatment
trichloroethylene/trichloroethene

Toxicity Characteristic Leaching Procedure
terrestrial ecological evaluation

toxicity equivalence

total organic carbon

total petroleum hydrocarbons

Toxic Substances Control Act

micrograms per liter

U.S. Environmental Protection Agency (or EPA)
underground storage tank

Washington Administrative Code

Water Quality Criteria
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1.0 Introduction

1.1 Purpose and Objectives

Pursuant to the Model Toxics Control Act (MTCA)', the Washington State Department of
Ecology (Ecology) has signed Agreed Order DE 5685 with The Boeing Company (Boeing),
King County, and the City of Seattle to facilitate remedial action at the North Boeing Field /
Georgetown Steam Plant Site (referred to in this document as the NBF-GTSP Site, or the Site).
The Agreed Order, effective August 14, 2008, describes the process by which Ecology will
conduct a Remedial Investigation/Feasibility Study (RI/FS) and one or more interim actions, if
appropriate, at the Site to protect human health and the environment (Appendix A). The three
potentially liable parties (PLPs) and Ecology have agreed that Ecology will perform the RI/FS.
As part of this effort, Ecology has requested Science Applications International Corporation
(SAIC) to prepare this RI/FS Work Plan.

The U.S. Environmental Protection Agency (USEPA or EPA) is leading the effort to determine
the most effective cleanup strategies for sediments in the nearby Lower Duwamish Waterway
(LDW). Ecology is leading the effort to investigate adjacent and upland sources of contamination
and to develop plans to control these sources that may impact the LDW. The NBF-GTSP Site
constitutes part of this LDW upland cleanup. Ecology’s source control efforts include the process
of finding and eliminating or reducing releases of contaminants to LDW sediments, to the extent
practicable. The goal of source control is to prevent sediments from being recontaminated after
LDW cleanup has been undertaken. The NBF-GTSP Site RI/FS process is intended to identify
sources of contamination to sediments of Slip 4 of the LDW Superfund site, in addition to
conducting a cleanup of upland environmental media affected by Site contaminants. The RI/FS
process, including development of this Work Plan, will be performed in accordance with MTCA.

Environmental investigations and cleanups at the NBF-GTSP Site have identified releases of
polychlorinated biphenyls (PCBs), polycyclic aromatic hydrocarbons (PAHs), metals, petroleum
hydrocarbons, semi-volatile organic compounds (SVOCs), and/or volatile organic compounds
(VOCs) to soil, groundwater, stormwater and other media at the Site. The RI will characterize
the nature and extent of contamination in soil, groundwater, and exterior building materials at the
Site and will identify sources of contaminants to stormwater. Stormwater from the NBF-GTSP
Site discharges to Slip 4. PCBs, metals, PAHs, phthalates, and dioxins/furans have been detected
at concentrations above the Washington State Sediment Management Standards (SMS) in Slip 4
sediments and are identified as contaminants of potential concern.

Slip 4 was identified as an Early Action Area (EAA) for sediment cleanup as part of the LDW
Superfund site RI/FS. Cleanup of contaminated sediments in Slip 4 was delayed because of
potential recontamination that might result from releases of contaminants from the NBF-GTSP
Site (Figure 1-1). Due to the long time frame associated with the RI/FS process, Ecology
expedited RI/FS activities to support implementation of interim actions and to allow cleanup of
Slip 4 sediments to proceed. Some portions of the RI were begun in advance of the Slip 4

! Chapter 173-340 of the Washington Administrative Code (WAC)
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cleanup. These activities included: stormwater sampling, development of a project chemical and
geographic information system (GIS) database, an infiltration and inflow (I&I) study, and
modeling of contaminant transport from stormwater to Slip 4 sediments. Selected sampling of
soil, groundwater, stormwater, and building materials has recently been conducted at the NBF-
GTSP Site. Available preliminary results from these and other relevant activities, available as of
summer 2011, have been incorporated into this RI/FS Work Plan.

Cleanup of sediments in Slip 4 was formally completed on February 7, 2012. Boeing also
recently constructed a long-term stormwater treatment system at NBF, which handles the
majority of the Site’s stormwater (see Section 4.2.2). This system became operational on October
28,2011, and treated water is discharged to a storm drain leading to Slip 4. As treatment of much
of the Site stormwater continues, this RI/FS will focus on source identification leading to future
remediation, to improve the quality of stormwater that does not pass through the treatment
system and for the eventuality of the termination of the stormwater treatment system.

1.2 Work Plan Organization

The Work Plan outlines the overall technical approach to the RI/FS, and includes the following
elements:

e Responsibility and authority of all organizations and key personnel involved in
conducting the RI/FS

e Description of the Site, including historical and current operations
e Preliminary conceptual site model

e Brief summary of existing contaminant information, potential sources, and data gaps for
Site environmental media

e Analysis of applicable or relevant and appropriate requirements (ARARs)
e Determination of data quality objectives (DQOs)
e Development of RI screening levels and contaminants of concern

e Sampling implementation strategy for RI/FS activities, including phasing and prioritizing
of activities

¢ Summary and evaluation of analytical and physical data 