
 

Golder, Golder Associates and the GA globe design are trademarks of Golder Associates Corporation 

 
 
 

Cleanup Action Plan 

Sea-Tac Development Site 
SeaTac, Washington 
 
 
 
 
 
 
 
 
Submitted To: Riddell Williams P.S. 
 1001 Fourth Avenue, Suite 4500 
 Seattle, Washington 98154 
 
 
Prepared For:  Department of Ecology 
  3190 160

th
 Ave SE 

  Bellevue, Washington  98008 
 
 
Submitted By: Golder Associates Inc. 
 18300 NE Union Hill Road, Suite 200 
 Redmond, Washington  98052  USA 
 
 
 
 
 
 
 
 
 
Distribution: 
1 Copy  Harry Grant, Riddell Williams 
3 Copies Jerome Cruz, Department of Ecology 
 
 
 
 
 
 
 
November 2, 2011 Project No. 073-93368-05.04 
 
 
 

R
E

P
O

R
T 

 

  



 

November 2011  i 073-93368-05.04 

 

 

110211djm1_Clean-up action plan.doc  

Table of Contents  

1.0 INTRODUCTION ............................................................................................................................... 1 

1.1 Purpose and Objectives ................................................................................................................ 1 

1.2 Previous Work ............................................................................................................................... 1 

1.3 The DCAP and the Cleanup Process ........................................................................................... 2 

2.0 SITE DESCRIPTION AND HISTORY ............................................................................................... 4 

2.1 Site Description ............................................................................................................................. 4 

2.1.1 Adjacent Property Uses ........................................................................................................ 5 

2.2 Site History .................................................................................................................................... 5 

2.2.1 2001-2002 Investigations ...................................................................................................... 6 

2.2.2 2006-2007 Investigations ...................................................................................................... 6 

2.2.3 Previous Remedial Actions ................................................................................................... 7 

2.2.4 Restrictive Covenant ............................................................................................................. 7 

3.0 SUMMARY OF ENVIRONMENTAL ISSUES ................................................................................... 8 

3.1 Methods of Investigation ............................................................................................................... 8 

3.2 Source Characteristics .................................................................................................................. 9 

3.3 Site Geology and Hydrogeology ................................................................................................... 9 

3.3.1 Geology ................................................................................................................................. 9 

3.3.2 Hydrogeology ...................................................................................................................... 10 

3.4 Extent of Contamination .............................................................................................................. 10 

3.4.1 Air ........................................................................................................................................ 11 

3.4.2 Groundwater ........................................................................................................................ 11 

3.4.3 Soil ...................................................................................................................................... 12 

3.5 Risks to Human Health and the Environment ............................................................................. 13 

3.5.1 Soil ...................................................................................................................................... 13 

3.5.2 Groundwater ........................................................................................................................ 13 

3.5.3 Air ........................................................................................................................................ 14 

3.5.4 Surface Water ..................................................................................................................... 14 

3.5.5 Exposure Summary ............................................................................................................. 14 

3.6 Potential Contaminant Transport ................................................................................................ 15 

3.7 Ecological and Social Data ......................................................................................................... 16 

3.7.1 Zoning and Sensitive Areas ................................................................................................ 16 

3.7.2 Water Use ........................................................................................................................... 17 

4.0 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS ...................................... 18 

4.1 General ........................................................................................................................................ 18 

4.2 Cleanup Levels and Points of Compliance ................................................................................. 19 

5.0 SEATAC DEVELOPMENT SITE REMEDIAL ACTION .................................................................. 22 

5.1 Summary of the FS Remedial Alternatives ................................................................................. 22 



 

November 2011  ii 073-93368-05.04 

 

 

110211djm1_Clean-up action plan.doc  

5.1.1 Cleanup Action Objectives .................................................................................................. 22 

5.1.2 Identification and Initial Screening of Remediation Technologies ...................................... 22 

5.1.3 Identification of Remediation Alternatives ........................................................................... 23 

5.1.4 Screening of Alternatives .................................................................................................... 26 

5.2 Evaluation of Remediation Alternatives ...................................................................................... 27 

5.2.1 Reasonable Restoration Time Frame ................................................................................. 27 

5.2.2 Evaluation Criteria ............................................................................................................... 27 

5.2.2.1 Overall Protectiveness ................................................................................................... 28 

5.2.2.2 Long-Term Effectiveness and Reliability ........................................................................ 28 

5.2.2.3 Short-Term Effectiveness ............................................................................................... 28 

5.2.2.4 Reduction of Toxicity, Mobility, and Volume .................................................................. 29 

5.2.2.5 Implementability ............................................................................................................. 30 

5.2.2.6 Cost ................................................................................................................................ 31 

5.2.2.7 Community Acceptance ................................................................................................. 32 

5.2.3 Evaluation of Alternatives and Selection of a Site Remedy ................................................ 32 

5.3 Proposed Cleanup Action Plan ................................................................................................... 33 

5.3.1 Additional Well Installation .................................................................................................. 34 

5.3.2 Additional Air Sample Collection ......................................................................................... 34 

5.3.3 IAS System .......................................................................................................................... 35 

5.3.4 SVE System ........................................................................................................................ 36 

5.3.5 Monitoring ............................................................................................................................ 36 

5.3.5.1 Protection Monitoring ..................................................................................................... 36 

5.3.5.2 Performance Monitoring ................................................................................................. 37 

5.3.5.3 Confirmational Monitoring .............................................................................................. 37 

5.3.5.4 Groundwater Monitoring Program Summary ................................................................. 38 

5.3.6 Institutional Controls ............................................................................................................ 39 

5.4 Evaluation of Cleanup Action With Respect to MTCA Criteria ................................................... 39 

5.4.1 Proposed Alternative Evaluation ......................................................................................... 39 

5.4.2 Contingency Plans .............................................................................................................. 40 

6.0 IMPLEMENTATION SCHEDULE.................................................................................................... 42 

7.0 REFERENCES ................................................................................................................................ 43 

 



 

November 2011  iii 073-93368-05.04 

 

 

110211djm1_Clean-up action plan.doc  

List of Tables 

Table 1 Summary of Remediation Alternative Evaluation 
Table 2 Site COCs 

List of Figures 

Figure 1 Documents required under MTCA (Chapter 173-340 WAC) 
Figure 2 Site Location Map 
Figure 3 Approximate Site Boundary 
Figure 4 Monitoring Well Locations 
Figure 5 Groundwater Elevation Contour – March 2010 
Figure 6 Gasoline Isoconcentration Contours March 2010 
Figure 7 Benzene Isoconcentration Contours March 2010 
Figure 8 EDB Isoconcentration Contours March 2010 
Figure 9 Location of Compliance Groundwater Monitoring 
Figure 10 Focused IAS-SVE Layout for Alternative A 

List of Appendices 

Appendix A  Complete Listing of Sea-Tac Development Site ARARs 
Appendix B  Responsiveness Summary  

List of CAP Attachments 

Attachment A – Legal Description 
 Tables 

 Figures 
 
Attachment B – SEPA Checklist and Determination 

 Figures 
 
Attachment C – Schedule 
 
Attachment D – Public Participation Plan  
 
Attachment E – Compliance Monitoring Plan 

 Table 

 Figures 

 Appendix A – Treatment System Monitoring Logs 

 Appendix B – Well Completion Logs for Site Monitoring Wells 

 Appendix C – Quality Assurance Project Plan 

 Tables 
 Figures 

 Appendix D – Data Management Plan 

 Figures 

 Appendix E - Health and Safety Plan 

 Attachments 
 
Attachment F – Restrictive Covenant 
 



 

November 2011  iv 073-93368-05.04 

 

 

110211djm1_Clean-up action plan.doc  

LIST OF ACRONYMS AND ABBREVIATIONS 

 
amsl  above mean sea level 
ARAR  applicable or relevant and appropriate requirements – appropriate regulatory criteria 
AVC  Aviation Commercial 
AVO  Aviation Operations 
bgs  below ground surface 
BTEX  benzene, toluene, ethylbenzene, and xylenes 
CAO  cleanup action objectives 
CAP  Cleanup Action Plan 
CB-C  Community Business in Urban Center 
CMP  compliance monitoring plan 
COC  contaminants of concern 
cm/sec  centimeters per second 
CQA  construction quality assurance 
DCAP  Draft Cleanup Action Plan 
DNR  Washington State Department of Natural Resources 
DNS  Determination of Non-significance 
Ecology  Washington State Department of Ecology 
EDB  1,2-dibromoethane (ethylene dibromide) 
EDR  Engineering Design Report 
EPA  United States Environmental Protection Agency 
EPA-RAGS EPA Risk Assessment Guidelines 
ERA  Expedited Response Action 
ESA  Phase I Environmental Site Assessment 
FCAP  Final Cleanup Action Plan 
FID  flame ionization detector 
FML  flexible membrane liner 
FS  feasibility study 
GCL  geosynthetic clay liner 
HASP  health and safety plan 
IAS  In-situ Air Sparging 
IRA  Independence Remedial Action 
ISCO  In-situ Chemical Oxidation 
MCL  Maximum Contaminant Level 
MDL  Method Detection Limit 
MFS  Minimum Functional Standards 
mgd  millions of gallons per day 
MNA  monitored natural attenuation 
MSL  mean sea level 
MTCA  Model Toxics Control Act 
O&M  operation and maintenance 
PCB  polychlorinated biphenyls 
PID  photoionization detector 
PLP  Potentially Liable Party 
PPE  personal protective equipment 
Qva  Quaternary advanced outwash deposits (Vashon Stade) 
Qvr  Quaternary recessional outwash deposits (Vashon Stade) 
RCRA  Resource Conservation and Recovery Act 
RCW  Revised Code of the State of Washington 
RI  remedial investigation 
RI/FS  remedial investigation/feasibility study 
ROI  radius of influence 
SEPA  State Environmental Policy Act 
SHA  Site Hazard Assessment 
SL  screening level 
SMCL  Secondary Maximum Contaminant Level 



 

November 2011  v 073-93368-05.04 

 

 

110211djm1_Clean-up action plan.doc  

SVE  soil vapor extraction 
SVOC  semi-volatile organic compound 
TCE  trichloroethene 
TDS  total dissolved solids 
TPH  total petroleum hydrocarbon 
UST  underground storage tank 
VCP  Voluntary Cleanup Program 
VOC  volatile organic compound 
WAC  Washington Administrative Code 
WDOH  Washington State Department of Health 





 

November 2011  1 073-93368-05.04 

 

 

110211djm1_Clean-up action plan.doc  

1.0 INTRODUCTION 

1.1 Purpose and Objectives 

This document is the Draft Cleanup Action Plan (DCAP) for the Sea-Tac Development Site (the Site) 

located in SeaTac, Washington.  This DCAP was prepared by Golder Associates Inc. (Golder) for SeaTac 

Investments LLC, Scarsella Brothers Inc. and ANSCO Properties, LLC (the PLP group) pursuant to the 

Agreed Order under the Model Toxics Control Act (MTCA) dated July 10, 2009.  The PLP group entered 

into an Agreed Order (No. DE 6844 with the Washington State Department of Ecology (Ecology) to 

complete a RI/FS and Draft Cleanup Action Plan (DCAP) for the Site.  A DCAP is required as part of the 

site cleanup process established by Ecology under Washington Administrative Code (WAC) Chapter  

173-340, Model Toxics Control Act (MTCA) Cleanup Regulations as amended February 12, 2001.  The 

purpose of the DCAP is to identify the proposed cleanup action for the Site and to provide an explanatory 

document for public review.  Specific items to be included as outlined in WAC 173-340-380, DCAP, 

consist of the following: 

 A general description of the proposed cleanup action including compliance monitoring. 

 A brief summary of other alternative cleanup actions evaluated in the Site’s Remedial 
Investigation/Feasibility Study. 

 Site cleanup levels and points of compliance for each hazardous substance and for each 
media of concern. 

 The schedule for implementation of the cleanup action including, if known, restoration 
time frame. 

 Required institutional controls and site use restrictions, if any, for the proposed cleanup 
action. 

 Justification for selecting a cleanup action that uses cleanup technologies having a lower 
preference than higher representative cleanup technologies. 

 Applicable state and federal laws for the proposed cleanup action, when these are known 
at this step of the cleanup process. 

 A preliminary determination by Ecology that the proposed cleanup action will comply with 
sections 173-340-360 and –370. 

 Where the cleanup action involves on-Site containment, specification of the types, levels, 
and amounts of hazardous substances remaining on Site and the measures that will be 
utilized to prevent migration and contact with those substances.   

1.2 Previous Work 

The DCAP presents a brief description and history of the Site.  Results from applicable studies and 

reports are summarized to provide background information pertinent to the DCAP.  These studies and 

reports include, among others, the Remedial Investigation/Feasibility Study (RI/FS) Work Plan For  

Sea-Tac Development Site (Golder 2009), Remedial Investigation/Feasibility Study Sea-Tac 

Development Site (Golder 2010).  Portions of the DCAP text are taken directly from these documents.  
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1.3 The DCAP and the Cleanup Process 

The DCAP is one of a series of documents used by Ecology to monitor the progress of Site investigation 

and cleanup.  Figure 1 identifies documents required under the MTCA site cleanup process.   

The Remedial Investigation/Feasibility Study (RI/FS) report presents results of investigations into the 

geology and hydrogeology of a site, the nature and extent of contamination, the risks posed by that 

contamination, and evaluates the feasibility of alternative methods of remediating the site.  These 

investigations, assessments, and evaluations for this Site were performed according to an Ecology 

approved work plan, the Remedial Investigation/Feasibility Study (RI/FS) Work Plan For Sea-Tac 

Development Site (Golder 2009).  This work plan was incorporated into an Agreed Order (Order No. DE 

6844 (Ecology 2009) signed on July 10, 2009.  The Agreed Order directed the PLP Group to conduct the 

RI/FS.  The PLP Group completed the draft RI/FS and submitted the report to Ecology on April 30, 2010.  

The final RI/FS will ultimately be submitted for public review and comment. 

Under the terms of the Agreed Order, the RI/FS was conducted using a phased approach.  The phased 

approach was implemented because previous investigations had collected a significant amount of Site 

data.  The first phase of the Remedial Investigation (RI) conducted in 2007 and 2008 delineated much of 

the extent of the groundwater gasoline plume on the Site (Golder 2008a and 2008b).  The second phase 

of the RI, conducted in 2009 and 2010 focused on data gaps that were identified with respect to the major 

potential exposure pathways for the Site releases and groundwater and also included further 

characterization and delineation of the down-gradient extent of the gasoline plume.  The RI/FS document 

that was prepared for the PLP Group, therefore, represents a complete and final RI and Feasibility Study 

(FS) set of documents sufficient to enable Ecology to identify and evaluate cleanup alternatives.  Public 

comments on the RI/FS Report and this DCAP will be formally documented in the Responsiveness 

Summary for the SeaTac Development Site Cleanup Action Plan.  The RI/FS Report, DCAP and eventual 

the Responsiveness Summary are available for review at state repository locations identified in the Public 

Participation Plan (Attachment D to the DCAP). 

The DCAP identifies the proposed cleanup action for the Site based on the Site investigation results and 

remedial alternative evaluations presented in the RI/FS.  Upon completion of a public comment period for 

the DCAP, Ecology, after review and consideration of the comments received, will issue a Final Cleanup 

Action Plan (FCAP).  The FCAP is expected to be incorporated into an Administrative order such as an 

Agreed Order, which is a legal agreement negotiated between Ecology and the PLP Group for 

implementing the remedial actions outlined in the FCAP.  The public will have an opportunity to comment 

on the DCAP and Agreed Order before cleanup work begins. 
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An Engineering Design Report (EDR) and Construction Plans and Specifications provide the necessary 

technical drawings and specifications to allow contractors to implement the methods described in the 

FCAP for remediating the Site. 

An Operation and Maintenance (O&M) Plan presents technical guidance to assure effective operations 

and maintenance under both normal and emergency conditions. 

The Compliance Monitoring Plan (CMP) includes a program for protection monitoring to confirm that 

human health and the environment are adequately protected during construction and operation and 

maintenance periods of the cleanup action; performance monitoring to confirm that cleanup standards or 

other performance standards have been attained; and confirmational monitoring to confirm the long-term 

effectiveness of the cleanup action.   

Construction documentation includes as-built drawings and documentation that cleanup and/or 

performance standards required to be met during construction were attained, as well as any changes or 

modifications that were necessary during the course of implementing the remedial action. 
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2.0 SITE DESCRIPTION AND HISTORY 

The following sections provide general information regarding the Site including the location, type of 

historic operations conducted at the Site, and a synopsis of the Site history, including previous remedial 

actions. 

2.1 Site Description 

The Site is located in SeaTac, Washington, within Section 28, Township 23 North, Range 4 East 

(Figure 2).  The Site currently includes portions, or all of the following contiguous properties:  

 MasterPark Lot C (the MasterPark Facility) 

 Louden Property  

 City of SeaTac (South 160th Street) right-of-way 

 Washington Memorial Cemetery  

 Port of Seattle Property (north of South 160
th
 Street) 

The Site is defined, for purposes of this document, as the area of land that is impacted by the MasterPark 

Facility’s contamination.  Figure 3 depicts the Site location as defined by the plume boundary as well as 

the contiguous properties included within the Site.  The Site extends beyond South 160
th
 Street to the 

north onto Port of Seattle Property, is bound by International Boulevard to the east, and extends onto 

Washington Memorial Cemetery to the west.  The specific legal description of the Site is provided in 

Attachment A of the DCAP. 

The MasterPark Facility is approximately 7 acres, located at 16025 International Boulevard, SeaTac, 

Washington and is called MasterPark Lot C.  The MasterPark Facility is bounded by the Louden property 

to the north, International Boulevard to the east, and Washington Memorial Cemetery to the west and 

south.  A legal description of the MasterPark Facility is provided in Attachment A of the DCAP.  SeaTac 

Investments LLC is currently operating the MasterPark Facility as a public valet parking lot, doing 

business as MasterPark Lot C.  SeaTac Investments LLC leases the majority of the land from ANSCO 

Properties, LLC (current land owner of the north portion of the MasterPark Facility) under the terms of a 

long-term lease agreement.  Current data indicates that the known soil contamination, the highest levels 

of groundwater contamination, and possibly the primary source of contamination (former underground 

storage tanks) are located on the MasterPark Facility property, but groundwater impacts extend beyond 

the Facility property boundaries.  Thus, the area where groundwater has been impacted above MTCA 

cleanup levels is defined as the Site.   

Presently the eastern majority of the Site, where the MasterPark Facility is operated, consists of relatively 

flat ground covered by asphalt.  The western portion of the Site is owned and operated as a cemetery.  

The northern portion of the Site includes the Louden property and South 160
th
 Street.   
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2.1.1 Adjacent Property Uses 

The Site is located within a commercial part of the City of SeaTac, Washington.  To the north of the 

MasterPark Facility is the Louden property and South 160
th
 Street.  The Louden property contains an 

office building utilized by a real estate business and a warehouse building.  The warehouse building has 

been utilized for the storage of goods and materials by various businesses.  The Port of Seattle has major 

construction occurring north of South 160
th
 Street for commercial buildings and infrastructure to support 

airport transportation.  To the east is Pacific Highway South (State Route 99) with numerous commercial 

businesses and buildings.  Further east of the MasterPark Facility (about 0.25 miles) a residential 

neighborhood exists.  To the west and south of the MasterPark Facility is land owned by the Washington 

Memorial Cemetery.  A single residence exists on the cemetery property just west of the northwest corner 

of the MasterPark Facility.  Further west of the cemetery is Port of Seattle parking and commercial office 

buildings, followed by the airport access highway and SeaTac Airport.   

The only municipal groundwater supply well system within a mile of the Facility is located about 0.5 miles 

east, within a residential neighborhood.  Washington Memorial Cemetery has a groundwater well located 

south-southwest of the MasterPark Facility.  The water pumped from this well is only used for cemetery 

irrigation and for use in a decorative fountain.  Groundwater from this well has been sampled by Golder 

and Ecology in the past and analytical results indicate the groundwater is not impacted.       

2.2 Site History 

It is suspected that portions of the Washington Park Cemetery may have been developed prior to 1936 as 

indicated by the presence of some of the current cemetery roads (to the south of the MasterPark Facility) 

in a 1936 aerial photograph.  The Site showed the first development in a 1946 aerial photograph with a 

single building.  Major development of the MasterPark Facility property (uses prior to the current 

development) and surrounding properties was evident in a 1956 aerial photograph.  Since the 1960s, the 

MasterPark Facility property was mainly a construction staging area that supported the construction of 

Interstate 5.  The currently existing Louden property buildings were constructed at some point between 

1960 and 1969 as indicated by aerial photographs of this vintage.  More recently a number of small 

manufacturing and warehousing facilities operated at the MasterPark Facility including public parking.  

Today, the entire MasterPark Facility is a paved parking lot with a single administrative building 

supporting the business.   

A series of investigations and remedial actions were conducted at MasterPark Lot C starting in 

September 2000 with a Phase I Environmental Site Assessment (ESA) followed by Phase II ESA 

investigations.  Impacted soil and groundwater were discovered at the Facility during the course of the 

Phase II ESA investigations, which lead to an independent remedial action that was conducted in 

coordination with property development in September 2001.  Ecology performed groundwater sampling at 
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the Site in 2006, and remedial Site investigations resumed in 2007.  The activities and results of these 

investigations are reported in documents that are briefly summarized in this Section.  Pertinent tables and 

figures from each report are included in Appendix B of the RI/FS report (Golder 2010).  The first three 

reports were submitted to Ecology in April 2001 for review under the Voluntary Cleanup Program (VCP).  

The fourth report (2001c) was submitted to Ecology in October 2001.  Additional reports addressing 

remedial actions conducted during redevelopment and construction at the MasterPark Facility were also 

submitted to Ecology under the VCP.  All referenced documents are on file at Ecology’s Northwest 

Regional Office in Bellevue, Washington and are listed below.   

2.2.1 2001-2002 Investigations 

 Golder Associates Inc. (Golder) 2000. Phase I Environmental Site Assessment, SunReal 
Inc., SeaTac Airport Site, SeaTac, Washington. October 12. 

 Golder. 2001a. Final Phase II Environmental Site Assessment Report, SeaTac Parking 
Garage Development Site, SeaTac, Washington. April 5. 

 Golder. 2001b. Final Report for Extended Phase II Extended Environmental Site 
Assessment, SeaTac Parking Garage Development Site, SeaTac, Washington. April 5.  

 Golder. 2001c. Final Report for the Phase III Environmental Site Assessment, SeaTac 
Parking Garage Development Site, SeaTac, Washington. April 5. 

 Golder. 2001d. Final Field Sampling Plan for Limited Remedial Actions at the Sea-Tac 
Parking Lot Development Site, 16000 Block International Boulevard, Sea-Tac, 
Washington (Rev.0). June 25. 

 Golder. 2001e. Collection and Analytical Results of Groundwater Sample from 
Washington Memorial Park Cemetery, Private Well Letter Report Addressed to SeaTac 
Investments, Attention Mr. Douglas Rigoni. September 27. 

 Golder. 2001f. Site Assessment Conducted for the Closure of a 3,000- and 10,000-Gallon 
Underground Storage Tank, Master Park Lot C, 16000 Block International Boulevard, 
SeaTac, Washington. October 4.  

 Golder. 2001g. Site Assessment Conducted for the Closure of a 1,000-Gallon Gasoline 
Underground Storage Tank, Master Park Lot C, 16000 Block International Boulevard, 
SeaTac, Washington.  October 4. 

 Golder. 2001h. Site Assessment Conduct For the Closure of a 1,000-Gallon Heating Oil 
Underground Storage Tank, Master Park Lot C 16000 Block International Boulevard, 
SeaTac, Washington.  October 4. 

 Golder. 2001i. Site Assessment for the Closure of a 300-Gallon Underground Storage 
Tank, Master Park Lot C 16000 Block International Boulevard, SeaTac, Washington. 
October 24. 

 Golder. 2002.  Final Independent Remedial Action Report SeaTac Parking Garage 
Development Site SeaTac, Washington (MasterPark Lot C).  Prepared for: SeaTac 
Investments LLC. January 24. 

2.2.2 2006-2007 Investigations 

 EA Engineering, Science, and Technology, Inc., 2006.  SeaTac Development Site, 
Summary of June 2006 Groundwater Monitoring Results – Work Order #17079, Contract 
Number: 30700 - Prepared for Washington Department of Ecology.  September 6.   
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 Golder. 2008a. On-Site Source and Groundwater Investigation Summary – June to 
November 2007.  Prepared for Riddell Williams P.S.  January 14. 

 Golder. 2008b. Addendum to On-Site Source and Groundwater Investigation Summary – 
June to November 2007 Report (Dated January 14, 2008).  Prepared for Riddell Williams 
P.S.  March 13. 

2.2.3 Previous Remedial Actions 

The MasterPark Facility was redeveloped (to its current condition) during the summer of 2001.  An 

independent remedial action and closure activities were conducted concurrently with the MasterPark 

Facility redevelopment to its current configuration and use.  As indicated above, the remediation and 

closure activities were documented in Golder’s Final IRA Report (Golder 2002).   

2.2.4 Restrictive Covenant 

A restrictive covenant was recorded in 2002 as the result of the IRA conducted at the MasterPark Facility 

because residual concentrations of diesel and oil range petroleum hydrocarbons in soil and gasoline 

range petroleum hydrocarbons remain in groundwater exceeding MTCA Method A cleanup levels.  The 

restrictions and property use limitations specified by the restrictive covenant include the following: 

 Groundwater at the MasterPark Facility cannot be used for any purpose other than 
remedial actions. 

 Activities resulting in the release or exposure of capped contaminated materials are 
prohibited, without prior approval from Ecology.  

 Activities interfering with the integrity of the remedial action are prohibited. 

 Ecology must receive 30 day written notice of the owner’s intent to convey interest in the 
MasterPark Facility property. 

 Leases of the MasterPark Facility property must be for uses and activities consistent with 
the restrictive covenant. 

 Ecology must be notified prior to the use of the MasterPark Facility property that is 
inconsistent with the restrictive covenant. 

 Ecology is authorized by the owner to enter the MasterPark Facility property for the 
purpose of evaluating the remedial action. 

 The owner of the MasterPark Facility property has the right to record an instrument that 
provides that the restrictive covenant no longer limits the use of the MasterPark Facility 
property. 
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3.0 SUMMARY OF ENVIRONMENTAL ISSUES 

3.1 Methods of Investigation 

The approach taken during the RI (June 2007 to December 2009) was to focus environmental sampling 

efforts on potential exposure pathways and to characterize/delineate the down-gradient portion of the 

gasoline plume, since significant amount of Site data already existed.  As such, data collection activities 

conducted under the RI included the following primary tasks: 

 Soil Gas Investigations.  Two soil gas investigations were conducted in 2007 and 2009.  
The 2007 program investigated the soil vapor in and around the source area.  The 2009 
program investigated the likelihood of vapor intrusion by conducting a soil gas survey 
around the residence on the Washington Memorial Park Cemetery.  An ambient air 
sample was also collected from the crawlspace below the residence at the same time as 
the 2009 soil gas survey was conducted.  Background atmospheric air samples were also 
collected during both soil gas investigations for comparison purposes.  

 Geophysical Investigation.  In order to identify if there were any on-Site sources 
contributing to the impacts to the groundwater, namely undocumented underground 
storage tanks (USTs), a non-intrusive geophysical survey was conducted at the northeast 
portion of the MasterPark Facility in September 2007.  Ground-penetrating radar, 
magnetometry, and time domain electromagnetic method (TDEM) were implemented for 
the survey.  Detailed results of the geophysical investigation are included in Golder’s 
report, On-Site Source and Groundwater Investigation Summary – June to November 
2007 (2008a).   

 Geodetic Survey.  Several geodetic surveys were conducted to identify the X, Y, and Z 
coordinates of all of the monitoring wells associated with Site investigations.  The 
geodetic surveys were conducted in July 2007, November 2007, February 2008, and 
December 2009 after each monitoring well installation event.  For each survey event, all 
of the new wells were surveyed in addition to select old wells for confirmatory purposes.  
For those wells that have been surveyed multiple times, the average elevation of all of 
the surveys was used for determining groundwater contours and flow directions.   

 Monitoring Well Drilling and Installation.  Five new monitoring wells (MW-19 through MW-
23) were installed at the Site during the RI (see Figure 4).  MW-19 was installed at the 
northeast corner of the MasterPark Facility to further characterize the hydraulic gradient, 
direction of flow, and the potential for off-Site contaminant migration.  Well MW-20 was 
installed directly west of the center portion of the gasoline plume to identify the western 
extent of the plume.  The last round of well installations included MW-21, MW-22, and 
MW-23.  MW-21 was installed on the Washington Memorial Park Cemetery property to 
characterize the southwestern boundary of the plume.  MW-22 and MW-23 were installed 
within the center lane of South 160th Street to characterize the northwest and northeast 
boundary of the plume, respectively.     

 Monitoring of Groundwater.  The hydrogeologic study focused on the groundwater quality 
directly beneath and downgradient of the MasterPark Facility.  The downgradient extent 
of the gasoline plume in the advanced outwash deposits (Qva) aquifer represented a 
data gap and was part of this RI/FS.  A total of five distinct groundwater monitoring 
events have been conducted (after each round of well installations) as part of this RI/FS 
investigation.  These events occurred in the summer and fall of 2007, winter 2008, the 
spring and fall of 2009, and the winter of 2010.  Historic groundwater sampling at the 
MasterPark Facility occurred during the winter of 2001 and the summer of 2006.  
Because the monitoring wells were installed using a phased approach from 2001 to 2009, 
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the groundwater monitoring periods prior to 2009 did not have analytical results for all of 
the wells.  Furthermore, prior to the RI/FS groundwater samples had never been 
collected during the spring season and had not been collected during the winter since 
2001, which represented a data gap.  The hydrogeologic study for this RI/FS intended to 
address these data gaps. Groundwater from all viable Site wells was sampled for 
chemical analysis during each of the sampling events.  During the 2007 and 2008 
groundwater investigations, all groundwater samples were analyzed for gasoline range 
petroleum hydrocarbons and fuel additives associated with gasoline (Benzene, toluene, 
ethylbenzene, and xylene [BTEX]).  Groundwater samples collected from newly installed 
wells were also analyzed for motor oil and diesel range petroleum hydrocarbons.  Two 
groundwater sampling events were conducted in 2009 (May and December) and one 
sampling event was conducted in 2010 (March).  During the May 2009 investigation, 
selected groundwater samples were obtained and analyzed for chemical constituents of 
concern per MTCA Table 830-1 “Required Testing for Petroleum Releases,” as specified 
by the RI/FS Work Plan. The remaining wells were only analyzed for gasoline and BTEX.  
Groundwater samples collected in December 2009 and March 2010 were only analyzed 
for those chemical constituents of concern that were positively detected during the May 
2009 investigation, which included gasoline, BTEX, naphthalene, n-hexane, and 1,2-
Dibromoethane (EDB).      

 Subsurface Soil Sampling.  Subsurface soil investigations occurred on several occasions 
in 2007, 2008, and 2009.  The subsurface investigations included the collection of soil 
samples from test pits, soil borings, or during well installation.  The test pits and soil 
borings were conducted to assess geophysical anomalies and to a general horizontal and 
vertical profile of contaminated soil in potential source areas.     

The results of these investigations are described below. 

3.2 Source Characteristics 

All known and suspected sources of contamination identified in the previous investigations at the 

MasterPark Facility have been characterized and interim remedial actions were implemented in  

2001-2002.  Soil, soil gas, and groundwater sample results coupled with results of the geophysical 

investigation indicate that the gasoline and benzene source area affecting the Qva aquifer is in the vicinity 

of MW-18, where underground fuel storage tanks were previously removed.  The highest concentrations 

in soil in the source area were between 10 and 50 feet bgs and consisted of gasoline concentrations 

ranging between 10,000 µg/kg to 1,800,000 µg/kg.   

3.3 Site Geology and Hydrogeology 

3.3.1 Geology 

The Site is located in the Central Puget Lowland, where the geologic formation was significantly modified 

by the last glaciations of the Vashon Stade.  Predominantly, the surficial geology of the Site is Quaternary 

recessional outwash (Qvr) deposits, characterized by stratified sand and gravel that is moderately well to 

well sorted (USGS 2004).  These were deposited by channels carrying meltwater from the margin of the 

ice as it was retreating.  A portion of the southeastern side of the Site consists of Quaternary advanced 

outwash (Qva) deposits, characterized by bedded sand and gravel that were deposited by fluvial 

processes in advance of the ice sheet.  Because of the massive glaciation through the area, bedrock is 
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only occasionally observed in outcrops northeast of the Site, such as portions of the hillsides adjacent to 

the Duwamish River.  Bedrock in these areas includes volcanic, marine and continental sedimentary 

rocks of the Tertiary age.  The depth to bedrock at the Site is unknown, but could range from 300 to 1,500 

meters below ground surface (bgs).    

The Site ground surface elevation generally declines from the southwest to the northeast with a maximum 

elevation near 400 feet above mean sea level (amsl) at the southwest corner of the Site and a minimum 

elevation of approximately 350 feet amsl near the northeast corner. 

Near surface soils consist of a layer of fill that may be up to approximately 10 feet thick in places.  

Beneath the fill, till and/or layers of outwash sand are encountered.  In general, the till occurs in the range 

of 10 to 30 feet bgs.  Below the till is dense to very dense Qva consisting of unstratified fine to coarse 

grained sandy deposits.  Although the RI did not include boreholes deeper than the Qva stratum, regional 

geologic maps indicate the potential presence of lacustrine clayey silts and silty clay deposits beneath the 

Qva stratum at an unknown depth (USGS 2004).  

3.3.2 Hydrogeology 

A continuous zone of groundwater representing a regional aquifer occurs across the Site at a depth of 

approximately 50 feet bgs.  This water-bearing unit is contained within Qva sand present beneath till.  The 

thickness of this saturated coarse-grained deposit is at least 40 feet based on the drilling of a monitoring 

well (MW-10) to a depth of 92 feet bgs.  Above this regional aquifer, isolated pockets of perched 

groundwater occur at selected locations at depths less than about 20 feet bgs.  These zones are limited 

in occurrence, not hydraulically continuous across the Site, and likely form over layers of till.   

The results of all of the hydraulic gradient events indicate that the groundwater flow direction is 

predominantly to the west (with some flow components to the northwest and southwest) and is not 

appreciably affected by seasons.  Figure 5 depicts the groundwater elevation contours for the March 

2010 monitoring event. 

3.4 Extent of Contamination 

The soil gas, soil, and groundwater analytical data collected as part of the RI, as well as other data 

collected during the preliminary investigations, were evaluated in the RI to assess the nature and extent 

of chemical constituents in environmental media at the SeaTac Development Site.  The primary purpose 

of this evaluation was to identify the chemical compounds within each media that potentially pose a 

human or environmental health risk and/or which exceed potential regulatory criteria.  Such compounds 

are termed the Contaminants of Concern (COC).  In order to accomplish this, the data were evaluated 

through a step-wise screening process which considered laboratory and field blank data, background 

concentrations (if available) and applicable or relevant and appropriate requirements (ARARs). 
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3.4.1 Air 

The soil gas COCs at the Site have high volatility and pose a potential risk of human inhalation by vapor 

intrusion into Site buildings.  Two rounds of soil gas sampling were conducted at the Site in 2007 and 

2009.  The RI/FS report provides a detailed narrative of the sampling locations and results.  In summary, 

benzene was detected only in soil vapor samples from probes SG-3, SG-6, SG-13 during the 2007 

sampling event.  The other soil vapor analytical results had a laboratory reporting limit of 22 to 24 µg/m
3
, 

which is above the MTCA Method B screening level (SL) for shallow (sub-slab) soil gas samples.  

Therefore, there is uncertainty whether the undetected benzene is above the MTCA Method B shallow 

SL.  The only analyzed constituents (ethylbenzene, toluene, and xylenes) that were detected above the 

MTCA Method B shallow SLs were associated with sample SG-6, which was from the vadose zone 

source soils area near well MW-18.  The only samples that had a soil vapor constituent above the MTCA 

Method C shallow SLs was SG-6 and SG-13.  Again the SG-6 sample is from the vadose zone source 

soils.  Sample SG-13 is from a probe near the western MasterPark Facility boundary.   

The 2009 soil vapor sample analysis was conducted using the lowest achievable laboratory detection 

limits and expanded the analytes based on the results of groundwater analyses.  Benzene was detected 

in all soil vapor samples obtained during the 2009 event at concentrations above the proposed Method B 

shallow SL, but below the MTCA Method C shallow SL.  Crawl space air sampled beneath the residence 

on the cemetery property had detections of COCs at concentrations that were comparable to the outside 

ambient atmospheric air concentrations, indicating that any soil gas intrusion into the crawl space was 

mixing with atmospheric air and thus does not pose a risk to residents.  No other analyzed constituent 

from soil vapor samples were detected above either MTCA Method B or C shallow SLs form the 2009 

sampling event.  1,2-dibromoethane (EDB) was not detected in any soil vapor sample with a reporting 

limit of 0.22 to 0.24 µg/m
3
.  Although the laboratory reporting limit (practical quantification limit) is above 

the MTCA Method B shallow SL, the actual analytical method detection limit (MDL) is much lower than 

the laboratory reporting limit.  See the tables (Table 3-4 and 3-5) and figures (Figure 3-5) in the RI/FS 

report for a summary of detections and sample locations (Golder, 2010). 

3.4.2 Groundwater 

The RI in 2007 and 2009 defined the location of the groundwater plume, with the exception of the corner 

of the plume to the northwest of MW-22.  Since the Port of Seattle has the entire area north of South 160
th
 

Street under heavy construction, it is not possible to confirm the extent of the gasoline plume to the 

northwest of MW-22 at this time; however it is the intention of the PLP Group to install an additional well 

in this location once they are permitted to do so by the Port of Seattle.  The RI/FS report provides a 

detailed narrative of the groundwater sampling results over the course of the RI.  The following is just a 

summary of the COCs for the Site groundwater: 



 

November 2011  12 073-93368-05.04 

 

 

110211djm1_Clean-up action plan.doc  

 Gasoline range petroleum hydrocarbons were detected in groundwater samples collected 
at the MasterPark Facility and on down-gradient portions of the Site at concentrations 
exceeding MTCA Method A cleanup levels.  Diesel was also detected in groundwater at 
one well on the MasterPark Facility and two down-gradient wells on adjacent Site 
properties (however only a select number of wells were analyzed for diesel in 2007).  It is 
likely that the gasoline is mobilizing the diesel and carrying it down-gradient.  Both diesel 
and gasoline are recognized as COCs for the Site groundwater.   

 BTEX detections occurred in twelve wells at the Site and were at concentrations well 
above cleanup levels.  BTEX therefore is considered a COC for the Site groundwater. 

 Naphthalene was detected in eight wells at the Site and was detected at concentrations 
more than double the cleanup level.  Naphthalene therefore is considered a COC for the 
Site groundwater. 

 EDB was detected in seven wells at the Site and was at concentrations well above the 
cleanup level.  EDB therefore is considered a COC for the Site groundwater.   

 Lead was detected in only one well (MW-13) during the May 2009 sampling event at a 
concentration slightly exceeding the cleanup level.  Lead was detected in three other 
wells, but at concentrations less than half the cleanup level.  The other detections of lead 
were also in wells that are in and/or adjacent to the source area.  The calculated average 
lead concentration for wells located within the source area is 9.5 µg/L, which is less than 
the cleanup level.  Because lead was only detected in one well above the cleanup level, 
and the average lead concentration within the source area was less than the cleanup 
level during a sampling event that exhibited the highest gasoline concentrations to date, it 
is suspected that lead is not a COC for Site groundwater.  However, since lead has only 
been measured during one sampling event, the next round of analysis will include lead in 
the monitoring wells within the source area to confirm that lead is not a site COC.       

The source of the groundwater impact historically was a leaking UST that has since been removed from 

the site.  Since the original source has been removed, the current source to groundwater is related to 

gasoline entrained in vadose zone soil).  Groundwater analytical results confirm that the source of impact 

is bounded by MW-12 to the north, MW-14 to the south, MW-18 to the east, and MW-13 to the west 

based on the highest concentrations of COCs located within this area.  This is demonstrated by gasoline 

isoconcentration contour maps.  The March 2010 gasoline isoconcentration contour map is depicted in 

Figure 6.  Figure 7 depicts the benzene isoconcentration contours for March 2010.  The EDB 

isoconcentration contour map for March 2010 is also depicted as Figure 8 of this report.  

3.4.3 Soil   

A source of gasoline impacted soils exists within the MasterPark Facility near the former location of the 

former gasoline USTs.  Available data or information do not suggest near surface soils are impacted off 

the MasterPark Facility property, except for allegations that there were petroleum UST(s) on the Louden 

property in the past.  Soil analytical data indicates the source of impacted soil is located near the 

northwest corner of the MasterPark Facility.  The following constituents have been identified in near-

surface and aquifer soils exceeding cleanup levels and therefore are considered COCs for the Site: 

 Petroleum Hydrocarbons - Gasoline 
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 Volatile Organic Compounds (VOCs) – Benzene, toluene, ethylbenzene, and xylenes   

Although no surface soil samples were collected during the RI, it is assumed that there are localized 

areas of surface soil beneath the asphalt cap outside of the source area at the MasterPark Facility that 

exceed cleanup levels for petroleum hydrocarbons.  The presence of these localized impacted areas was 

identified through observation of the surface soil prior to MasterPark Facility redevelopment (to its current 

configuration), when vehicles were parked on top of bare soil.  During MasterPark Facility remediation 

and redevelopment, the asphalt cap was placed over the entire MasterPark Facility property to prevent 

any potential direct contact with these surface soils that remained in place. 

3.5 Risks to Human Health and the Environment 

As noted above, COCs were observed at levels of concern in soil, groundwater, and soil gas.  The 

operative pathways for exposure to chemicals at the Site were evaluated in the RI/FS.  See the RI/FS 

report for a detailed discussion of risk.  A summary of the results of the risk evaluation are discussed 

below. 

3.5.1 Soil   

Near surface soils (upper 15 feet) in all Site properties surrounding the MasterPark Facility are not 

impacted by the source and therefore there is no potential for exposure of any receptor group to soil on-

Site (but off of the MasterPark Facility). 

Future MasterPark Facility construction workers could become exposed by direct contact and incidental 

ingestion to the Site near surface soils during construction excavation or impacted soil removal activities 

in the vicinity of MW-18 source area.  The MasterPark Facility will remain zoned as Community Business 

in Urban Center (CB-C) for the foreseeable future and it is reasonably unlikely that the MasterPark Facility 

will be developed for residential purposes; therefore the potential for unacceptable exposure via direct 

contact to MW-18 source area soils by future residents is not a complete exposure pathway. 

Institutional controls that can reduce risk of exposure to contaminated soil include deed restrictions, 

property use restrictions, and zoning restrictions.  The institutional controls that are currently in place at 

the MasterPark Facility (as per the existing Restrictive Covenant) include deed and use restrictions.  It is 

not likely that soil on the Site (outside of the MasterPark Facility) will require institutional controls to 

protect human health and the environment. 

3.5.2 Groundwater 

Groundwater at the Site exists in the Qva beneath the Site.  This aquifer is impacted with gasoline 

constituents including EDB as a gasoline additive.  Groundwater is between 45 and 115 feet below land 

surface at the Site.  There is no known discharge of Site groundwater to surface water in the area, 

including the wetland area and man-made pond on the cemetery property south of the Site.  Therefore, 
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terrestrial and aquatic wildlife are not exposed to Site groundwater.  There are no potable groundwater 

supply wells within a mile of the Site in the general downgradient direction (west, southwest or northwest) 

from the Site.  The closest groundwater supply well is in the Washington Memorial Park Cemetery, south 

of the Site, and is used for watering.  However, this cemetery well has not been impacted by Site releases 

(as per results from EA Engineering, Science, and Technology, Inc., 2006 and Golder’s 2001 sampling 

events).  Therefore, there are no current groundwater exposure pathways to off-Site humans from 

drinking water impacted by Site releases.   

The only manner in which future humans can become exposed to Site groundwater is by extracting 

groundwater from on-Site wells for ingestion (drinking or cooking) and bathing (dermal contact).  The 

Restrictive Covenant on record for the MasterPark Facility states that groundwater at the MasterPark 

Facility may not be used for any purpose other than for remedial actions.  As long as the restrictive 

covenant remains in place, the current and future risk of human exposure through ingestion of 

groundwater on the MasterPark Facility does not exist.  Depending on the location of a theoretical future 

groundwater supply well, the potential exists for groundwater used for drinking water to contain 

unacceptable concentrations of gasoline (and constituents), benzene, and EDB.  

3.5.3 Air 

The results of the soil vapor sampling events and Tier I preliminary assessment indicated that there is not 

an unacceptable risk to the current resident at the Site or current commercial workers at the MasterPark 

Facility.  Since the Tier I soil vapor sampling results also indicate that soil vapors are below shallow soil 

screening levels at the property boundary, there is no unacceptable risk from vapor intrusion into current 

commercial buildings to workers on the Site (but off of the MasterPark Facility).  However, future 

commercial workers, if the MasterPark Facility is ever redeveloped and buildings are built over the source 

area near well MW-18 may be exposed to unacceptable vapor intrusion from soil gases if proper 

precautions are not incorporated into the building installation to abate vapor intrusion. 

3.5.4 Surface Water 

Perennial surface water bodies do not exist within 500 feet of the Site contamination.  The man-made 

pond on the cemetery property that receives groundwater from a well is located to the southwest by 

approximately 1,500 feet of the Site contamination.  It is not anticipated to become impacted in the future 

by Site contamination because it is side gradient to the plume.  The cemetery pond well has been 

sampled by Golder and Ecology in the past and has been free of contamination.  Therefore, exposures to 

surface water by releases from the Site are not an operable pathway for human or ecological receptors. 

3.5.5 Exposure Summary 

The following is a summary of operable potential receptors and exposure pathways to Site contamination: 
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 Future use of Site groundwater 

 If future groundwater supply wells are installed in the Qva within the Site, 
groundwater quality exceed Federal and State drinking water maximum contaminant 
levels (MCLs) and would pose a risk.  

 Future MasterPark Facility commercial workers  

 Exposure to MasterPark Facility soil vapors, if a commercial building were built over 
impacted groundwater at the source area near MW-18. 

 Future MasterPark Facility construction workers  

 Exposure to MasterPark Facility soils through direct contact and ingestion. 

3.6 Potential Contaminant Transport 

The Site COCs are petroleum products and related fuel additives, all of which are volatile, highly mobile 

compounds.  The groundwater pathway represents the most significant contaminant transport pathway.  

Groundwater flow beneath the Site is predominantly to the west, but as the plume diagrams have 

indicated, there are some flow components to the northwest and southwest.  Mobilization of compounds 

in the groundwater will also occur through volatilization into the soil gas.  The COCs are subjected to 

several physical processes as they migrate through the subsurface environment including advection, 

dispersion, and molecular diffusion.  Advection is the migration of a substance due to the bulk movement 

of water.  Advection tends to move chemicals in the direction of flow.  Hydrodynamic dispersion, which 

consists of both mechanical dispersion and molecular diffusion, dilutes concentrations primarily in the 

direction of flow.  Mechanical dispersion of ground water plumes is caused primarily by the movement of 

ground water around the soil particles that are in the flow path.  These particles divert the forward motion 

of groundwater and tend to disperse substances.  Molecular diffusion also causes chemicals to disperse 

and dilute in ground water.   

Natural attenuation, which is the reduction of contaminant mass, mobility, or concentration, is a natural 

phenomenon that occurs without human intervention (Deming 2002).  Natural attenuation can incorporate 

some of the physical processes described above (dispersion, dilution, etc.) and also includes destruction 

of contaminants by microorganisms.  Hydrocarbons are known for being biodegraded by microorganisms 

under aerobic conditions.  This means that the metabolism of microorganisms is more active (and hence 

biodegradation will increase) in the presence of oxygen.  Biodegradation is a more rapid form of natural 

attenuation, in comparison to abiotic destructive processes.  Microbial degradation is also more rapid 

when the plume concentrations are low and the source is controlled.  Therefore, as COCs migrate, all of 

these physical processes act in combination with the chemical and biological degradation processes, to 

retard and dilute COC concentrations in water along ground water pathways.  As such, these concepts 

are incorporated into the selected alternative.  
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3.7 Ecological and Social Data 

The Site qualifies for exclusion to a formal terrestrial ecological evaluation pursuant to WAC 173-340-

7491(1)(a,b) of the amended February 12, 2001 MTCA.  The MasterPark Facility has a recorded 

Restrictive Covenant (dated 2002) pertaining to the use of groundwater at the MasterPark Facility and the 

maintenance of the asphalt cap that is in place.  Additionally, the contaminated material at the Site that is 

not capped is greater than 15 feet bgs.  The following summarizes key ecological and social data 

compiled during the RI/FS. 

3.7.1 Zoning and Sensitive Areas 

According to a City of SeaTac zoning map (February 2009), the MasterPark Facility is zoned as CB-C.  

Washington Park Cemetery and the associated cemetery residence are zoned as “Park.”  To the north of 

Washington Park Cemetery the land is zoned AVO or “Aviation Operations.”  The property immediately 

north of South 160
th
 Street is zoned as AVC or “Aviation Commercial.”  To the east of the MasterPark 

Facility, on the east side of International Boulevard, the land has mixed zoning including CB-C, followed 

by “Urban High Density Residential,” and “Urban Medium Density Residential.”     

Sensitive areas as defined by the King County Sensitive Areas Ordinance (Ordinance 9614) include 

wetlands, areas prone to stream and flood hazards, erosion hazards, seismic hazards, and coal mine 

hazards.  Development of land within identified sensitive areas requires special development standards 

as well as special studies to assess impacts and to propose adequate mitigation, maintenance, 

monitoring, and contingency plans for those areas. 

Because of the Site’s location within a historically urban area, it is not likely that the Site or surrounding 

adjacent properties provide necessary habitat for species other than infrequent transient visitors, such as 

birds and raptors.  There is a forested section of the Site that is located on the Washington Memorial Park 

Cemetery, but the size of the forested area has increasingly diminished over time due to expansion of the 

cemetery property.  This forested land includes a potential wetland area (but not designated as a wetland 

by Washington Department of Fish & Wildlife [WDFW] or King County [King County iMAP 2010]) located 

adjacent south of the MasterPark Facility on the cemetery property.  However, this potential wetland area 

is located more than 500 feet from the Site contamination and is not connected to the regional 

groundwater aquifer.  Furthermore, the WDFW has not classified this as a wetland, according to their 

Habitats and Species Map (2010).  The water in this wetland area was sampled as part of Golder’s Phase 

II investigation in 2000, the results of which did not indicate any contamination above MTCA Method A.  

At this time, this area has not been delineated as a wetland nor has an ecological survey been conducted 

to identify the various resident or transient species that may use the wetland area.  Therefore, this 

wetland area is not considered sensitive habitat.  A man-made pond on the cemetery property that 

receives groundwater from a well located at the southern end of the pond is located approximately 1,500 
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feet south of the Site contamination.  It is not anticipated to become impacted in the future by Site 

contamination because it is side gradient to the plume.  Both the wetland and the pond may attract local 

waterfowl and may contain some aquatic species.  

Fencing surrounding the MasterPark Facility reduces access to the MasterPark Facility (which occupies 

most of the Site) for most wildlife.  There are no surface water impoundments, except for the wetland area 

and man-made pond described above, or streams on or adjacent to the Site, which precludes any listed 

aquatic species from being potentially impacted by the Site. 

There are no site-specific landslide or seismic hazard areas identified for the Site.   

3.7.2 Water Use 

Surface Water.  The nearest major surface water body is Bow Lake, located approximate 1.25 miles to 

the south of the Site.  There is no known discharge of Site groundwater to surface water in the area, 

including the wetland area and man-made pond on the cemetery property south of the Site.     

Groundwater.  There are no potable groundwater supply wells within a mile of the Site in the general 

down-gradient direction (west, southwest or northwest) from the Site.  Figure 2-2 in the RI/FS depicts the 

locations of local groundwater supply wells (Golder 2010).  The closest groundwater supply well is in the 

Washington Memorial Park Cemetery, south of the Site, and is used for watering.  However, this 

cemetery well has not been impacted by Site releases (as per results from EA Engineering, Science, and 

Technology, Inc., 2006 and Golder’s 2001 sampling events).  As mentioned earlier, groundwater at the 

MasterPark Facility cannot be used for any purpose other than remedial actions because of a restrictive 

covenant recorded in 2002.   
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4.0 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

The laws and regulations to be adhered to under the SeaTac Development Site cleanup are termed the 

ARARs.  ARARs are determined by Ecology and include, among other items, soil and groundwater 

cleanup standards, design standards, and permitting and monitoring requirements.  The following 

discussion focuses on the most significant potential ARARs.  The full list of ARARs is presented in Tables 

A-1 and A-2 (Appendix A).  

4.1 General 

The primary ARARs for the Site include the following: 

 Model Toxics Control Act (MTCA), RCW 70.105D, and MTCA Cleanup Regulations, 
WAC 173-340 

 Minimum Functional Standards for Solid Waste Handling, WAC 174-304 

In addition, portions of the dangerous waste regulations (WAC 173-303) are relevant and appropriate.  

These are discussed below.   

MTCA, RCW 70.105D, and MTCA Cleanup Regulations, WAC 173-340.  MTCA is the key 

governmental regulation governing the conduct of the overall investigation and cleanup process for the 

site.  MTCA describes the requirements for selecting cleanup actions, preferred technologies, policies for 

use of permanent solutions, the time frame for cleanup, and the process for making decisions. 

Recent amendments to MTCA (RCW 70.105D.090) exempt remedial actions conducted pursuant to an 

Agreed Order or a Consent Decree from the procedural requirements of several state laws, although 

substantive compliance with these laws is still required.  These include the State Clean Air Act (RCW 

70.94), Solid Waste Management - Reduction and Recycling Act (RCW 70.95), Hazardous Waste 

Management Act (RCW 70.105), Water Pollution Control Law (RCW 90.48), Shoreline Management Act 

(RCW 90.58), and Construction Projects in State Waters (RCW 75.20).  The exemption only applies to 

the procedural requirements of any laws requiring or authorizing local governmental permits or approval 

for the remedial action.  Therefore, while substantive compliance is necessary, permits and approvals are 

not required for remedial actions at the site.  The Agreed Order or Consent Decree will specify the 

substantive compliance requirements to be achieved during the remedial actions. 

WAC 173-340-700 establishes cleanup levels for environmental media, including groundwater, soil, 

surface water, using three methods:  Method A (routine, using tables), Method B (standard), and Method 

C (conditional, primarily for industrial sites).  These are discussed in detail below in Section 4.2. 

Dangerous Waste Regulations - WAC 173-303.  The Washington State Dangerous Waste Regulations 

(WAC 173-303) are the state equivalent of the federal Resource Conservation and Recovery Act (RCRA) 
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regulations, and contain a series of rules relating to the generation, handling, storage, and disposal of 

“dangerous waste.”  Recent MTCA amendments, as discussed above, exempt cleanup actions conducted 

under an Agreed Order or a Consent Decree from the procedural requirements of these regulations.  In 

addition, a recent amendment to the state Hazardous Waste Management Act (RCW 70.105) provides a 

conditional exemption to state-only dangerous wastes generated when a remedial action is conducted 

pursuant to an Agreed Order or a Consent Decree with Ecology.  The exemption is not applicable to 

material that is a hazardous waste under RCRA. 

WAC 173-303 substantive requirements pertaining to dangerous waste generation, handling, storage, 

and disposal will be applicable, if non-exempt dangerous waste is generated and/or transported off the 

Site unit boundary during cleanup.  Because the remedy selected in this DCAP consists of capping, it is 

not expected that any dangerous wastes will be generated.   

Some of these standards (WAC 173-303-610, -645, and -665) are applicable or relevant and appropriate 

to the Site.   

Minimum Functional Standards (MFS) for Solid Waste Handling - WAC 173-304.  WAC 173-304-407 

and -460 describe closure and post-closure standards and landfill standards, respectively.  Under MTCA, 

MFS must always be used as the “minimum requirements” for landfill closure conducted as a MTCA 

cleanup action.  On this basis, the MFS are applicable to this site.  WAC 173-304-460 capping 

requirements include a minimum 2-foot thick soil layer having a permeability of 1 x 10
-6

 or lower.  

Alternately, a synthetic liner material may be substituted for the soil layer.  The MFS standards are the 

primary capping criteria to consider for the Site.   

State Environmental Policy Act (SEPA) WAC 197-11.  SEPA is applicable to remedial actions at the 

Site.  An environmental checklist and Ecology’s determination that the Site qualifies for a Determination of 

Non-significance (DNS) are included in Appendix B. 

4.2 Cleanup Levels and Points of Compliance 

Cleanup levels are numeric expressions of remedial action.  A cleanup level is the maximum acceptable 

concentration of a constituent of concern to which the human or ecological receptors would be exposed 

via a specified exposure route (e.g., direct contact) under a specified exposure scenario (e.g., industrial 

land use).  Cleanup levels are generally established for constituents of concern as the lower of a numeric 

chemical-specific ARAR or a risk-based cleanup concentration.   

For the SeaTac Development Site, COCs identified are associated with soils in the source area, soil 

vapor at the source and at the residence, and in groundwater at the source and down-gradient of the 

source.  A list of Site COCs is provided in Table 2 in which COCs are listed by media. 
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Under MTCA (WAC 173-340-700), three methods are established for determining cleanup levels for 

environmental media, including groundwater, soil, and surface water.  The three methods are Method A 

(routine, using tables), Method B (standard), and Method C (conditional, primarily for industrial sites).  All 

three MTCA methods for determining cleanup levels require compliance with other federal or state 

ARARs, and consideration of cross-media contamination.   

Method A cleanup levels are generally used for routine cleanups with relatively few contaminants.  Since 

the cleanup at the Site is considered routine, Method A for unrestricted land use is applicable to this Site 

in regards to the groundwater cleanup levels.  The objective for the cleanup is to protect the most 

beneficial use of the groundwater, which is as a source for drinking water.  In order to meet that objective, 

the groundwater must meet Method A cleanup levels. 

Method B is the standard method for determining cleanup levels, and shall be considered applicable to 

this Site in certain cases for groundwater COCs that are not included in the MTCA Method A standard 

tables.  Method B will also be applicable for cleanup levels pertaining to residential indoor air (if applicable 

at this Site).  Method B cleanup levels assume a residential use scenario and are determined using  

risk-based equations specified in MTCA regulations.  For individual carcinogens, the cleanup levels are 

based on the upper bound of the excess lifetime cancer risk of one in one million (1 x 10
-6

).  Total excess 

cancer risk under Method B for multiple substances and pathways cannot exceed one in one hundred 

thousand (1 x 10
-5

), and the total hazard index for substances with similar types of toxic response must be 

less than 1.  In addition, Method B levels must comply with applicable state and federal regulations or 

criteria (MCLs, for instance).  However, no cleanup level shall be more stringent than an established area 

background concentration for the Site. 

Cleanup levels for soil and soil gas will be Site-specific assuming commercial land-use (or park land-use 

in the case of the cemetery).  Site-specific cleanup levels were calculated using standard risk calculation 

equations using default input parameters pertaining to a commercial worker as specified in MTCA and in 

the Ecology (2009) Guidance for Evaluating Soil Vapor Intrusion in Washington State: Investigation and 

Remedial Action.  The exposure intake parameters for indoor air intrusion and soil ingestion for a 

commercial worker are basically the same as for an industrial worker, except most risk assessment 

guidance (EPA – RAGS) have commercial worker breathing rate less than an industrial worker, assuming 

that an industrial worker is breathing harder (higher breathing rate) due to more exhaustive work 

activities.     

A “point of compliance” is selected for determining whether the cleanup level has been met.  The point of 

compliance is defined as the point or points throughout the Site where cleanup levels are established in 

accordance with the cleanup requirements for groundwater and soil.  The point of compliance for soil 

cleanup levels based on the protection of groundwater is to be achieved in all soils throughout the Site.  
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For soil cleanup levels based on human exposure via direct contact, the point of compliance shall be 

established throughout the Site from the ground surface to a depth of 15 feet.  These depths represent 

the extent that soils may be potentially excavated or disturbed as a result of Site development.  For 

cleanup alternatives that involve containment, however, the soil cleanup levels are not required to be met 

at the points of compliance described above.  WAC 173-340-720(8)(c) provides that where hazardous 

substances remain on-Site as part of the cleanup action, Ecology may approve a conditional point of 

compliance for groundwater cleanup which shall be as close as practicable to the source of hazardous 

substances, not to exceed the property boundary.   

Therefore, cleanup levels and points of compliance at the Site will consist of the following: 

 Two points of compliance are established for soils at the SeaTac Development Site: (1) 
from 0-15 feet depth for the protection of humans, terrestrial ecology, and groundwater; 
and (2) a second for soils below 15 feet for the protection of groundwater.  The cleanup 
action conducted in 2001 included containment of some impacted soils.  The new 
cleanup action will comply with cleanup standards, but some residual impacted soil may 
remain contained under the asphalt pavement (past surface oil spills).  Nevertheless, 
institutional controls specified in Section 5.3.4 and compliance monitoring and periodic 
reviews specified in Section 5.3.3.2 will ensure the long-term effectiveness of the remedy.  
A conditional point of compliance applies for shallow soil at the MasterPark Facility 
because even with the preferred alternative, shallow soil may still contain residual 
contamination.  Any residual contamination greater than the MTCA Cleanup Levels in the 
shallow soils shall not be a risk because of the institutional controls that are in place since 
the 2001 cleanup efforts.  

 Groundwater cleanup levels will meet MTCA Method A.  The points of compliance 
established for groundwater will be everywhere on the whole Site.   Figure 9 depicts the 
locations where compliance monitoring for groundwater will take place.   

 Specific monitoring plans, the number and locations of wells, sampling frequencies, and 
data analysis and evaluation procedures will be defined in the Compliance Monitoring 
Plan (Attachment E).  The Compliance Monitoring Plan is reviewed and approved by 
Ecology. 
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5.0 SEATAC DEVELOPMENT SITE REMEDIAL ACTION 

5.1 Summary of the FS Remedial Alternatives 

The FS for the Site consisted of the following primary elements: 

 Development of remedial action objectives.  Remedial action objectives were 
established that provided the basis for developing and evaluating alternatives for 
remediation of the Site. 

 Identification and screening of remediation technologies.  Candidate technologies 
were screened to obtain a list of feasible technologies for use in assembling remediation 
alternatives. 

 Identification and screening of remediation alternatives.  Remediation technologies 
were assembled into a wide range of alternatives for remedial action at the Site.  The 
alternatives were then screened to obtain a focused list of alternatives for further detailed 
consideration. 

 Development and evaluation of remediation alternatives.  Alternatives remaining after 
screening were further developed and subjected to detailed evaluation.  Consideration of 
the evaluation resulted in a preferred alternative for the Site. 

5.1.1 Cleanup Action Objectives 

Cleanup action objectives (CAOs) are site-specific goals based on acceptable exposure levels that are 

protective of human health and the environment and consider ARARs.  CAOs identify risk pathways that 

remedial actions should address, and identify acceptable exposure levels for residual constituents of 

concern.  The CAOs identified for this Site are: 

 Eliminate potential exposure to potential future human residents to contaminated near-
surface source soils at the MasterPark Facility via direct contact exposure pathways. 

 Eliminate potential exposure to humans from vapor intrusion into future commercial 
buildings from vadose zone source soils at the MasterPark Facility near well MW-18 and 
MW-13.   

 Eliminate potential Site-impacted groundwater to migrate and impact additional Qva 
aquifer in the future. 

5.1.2 Identification and Initial Screening of Remediation Technologies 

Potentially applicable remediation technologies were identified for each of the following general response 

action categories: 

 No action 

 Institutional controls (including monitoring) 

 Monitored Natural Attenuation (MNA) 

 Containment 

 Removal 

 Ex-Situ Treatment (including reuse and recycling) 
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 In-Situ Treatment 

 On-Site Disposal 

 Off-Site Disposal 

The technologies were screened based on effectiveness, implementability, and cost to obtain a set of 

technologies that could be applied at the Site. 

5.1.3 Identification of Remediation Alternatives 

Remediation technologies retained following the initial screening process were then assembled into 

remediation alternatives.  The technologies were combined to create a wide range of alternatives that 

represent various approaches to achieving CAOs.  Remediation alternatives were developed to meet the 

following MTCA requirements: 

 Protect human health and the environment 

 Comply with cleanup standards 

 Comply with applicable laws and regulations 

 Provide for compliance monitoring 

 Use permanent solutions to the maximum extent practicable  

 Provide for a reasonable restoration time frame 

 Address public concerns 

Consideration of public concerns is performed by Ecology after the FS is completed and is based on 

public comments on the DCAP.  Public concerns may result in modifications to the remedial action 

proposed in the DCAP.  Any modifications would be incorporated into the Final (F)CAP.   

All of the alternatives that were developed included a combination of technologies.  A detailed description 

of each of the remediation technologies is included in the RI/FS report.  The following is a summary of the 

alternatives that were developed for remediation of the Site: 

Alternative A:  Focused In-situ Air Sparging / Soil Vapor Extraction with Source Area Cap.  This 

alternative would incorporate a number of the remediation technologies as follows: 

 Institutional controls 

 Monitoring 

 Asphalt cap over the source area 

 Cap maintenance 

 In-situ Air Sparging (IAS)-Soil Vapor Extraction (SVE) for the MasterPark Facility  

 Operation and maintenance of the system (assumed to take 5 years) 

 Enhanced biodegradation and attenuation for groundwater outside the Facility (assumed 
to take 15 years) 
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Alternative A focuses on VOC removal from the area of highest concentrations within the MasterPark 

Facility.  It would remove VOCs from the groundwater by IAS and capture them by SVE.  The SVE 

system would be a combination of extraction wells and trenches.  The oxygenation of the groundwater 

would stimulate natural microbial degradation, providing enhanced biodegradation for the down-gradient 

plume.  The SVE would also remove VOCs from soil in the vadose zone.  By removing contaminated 

subsurface vapors, this SVE would alleviate potential vapor intrusion concerns.  SVE off-gas would be 

treated by carbon adsorption before discharge to the atmosphere.   

Alternative B:  Focused In-Situ Chemical Oxidation (ISCO) with Cap and SVE for the Source Area.  

Alternative B will include the following technologies: 

 Institutional controls 

 Monitoring  

 Asphalt cap over the source area  

 Cap maintenance  

 ISCO for the MasterPark Facility portion of the groundwater plume (completed in 1 to 2 
years) 

 SVE for the vadose source area (assumed to take 5 years) if liquid oxidant is used (not 
needed for ozone sparging) 

 Enhanced biodegradation and attenuation for Site groundwater (assumed to take 
between 15 years for ozone sparging and 20 years for liquid oxidant) 

Alternative B would destroy the COCs in place by chemical oxidation.  A total of approximately 46 ISCO 

wells are anticipated for ozone sparging, and 66 ISCO wells for liquid oxidant (Fenton’s reagent).  The 

oxygenation of the groundwater would stimulate natural microbial degradation, providing enhanced 

biodegradation for the down-gradient plume.  Similar to Alternative A, additional wells in the northwest 

portion of the plume will be required in order to conduct MNA in the down-gradient portion of the plume. 

Alternative C:  Focused Groundwater Pump-and-Treat with Cap and SVE for the Source Area.  This 

alternative would have the following components: 

 Institutional controls 

 Monitoring  

 Asphalt cap over the source area  

 Cap maintenance 

 Pump-and-treat for the MasterPark Facility portion of the groundwater plume (assumed to 
take 30 years) 

 SVE for the vadose source area (assumed to take 5 years) 

 Monitored natural attenuation for Site groundwater (assumed to take 30 years) 
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Alternative C will contain and remove contaminated groundwater within the MasterPark Facility.  

Extracted groundwater is treated by liquid-phase carbon absorption and will be discharged to the local 

Metro sanitary sewer system.  The extraction wells will have dedicated submersible pumps and will be 

placed along the MasterPark Facility’s western property boundary with a spacing of 25 feet.  If this 

alternative is selected, the actual extraction well spacing and pumping rate will be refined through an 

aquifer pump test. 

The restoration time frame is anticipated to be long.  The operation of Alternative C at the MasterPark 

Facility would be expected for about 30 years, with natural attenuation for the remaining down-gradient 

plume assumed to take about 30 years also.  Similar to Alternative A, additional wells in the northwest 

portion of the plume will be required in order to conduct MNA in the down-gradient portion of the plume. 

Alternative D:  IAS-SVE for Entire Plume with Cap and SVE for the Source Area.  This alternative 

would have the following components: 

 Institutional controls  

 Monitoring  

 Asphalt cap over the source area  

 Cap maintenance  

 IAS-SVE for the entire Site groundwater plume  

 Enhanced biodegradation of the down-gradient plume in addition to IAS-SVE 

 Operation and maintenance of the system (assumed to take 5 years on the MasterPark 
Facility and 10 years for the down-gradient Site plume) 

Alternative D would use IAS and SVE, similar as Alternative A, but would also use combined IAS and 

SVE at a second location near the down-gradient limit of the groundwater plume.  This alternative would 

remove VOCs from the groundwater by IAS and capture them by SVE.  The SVE would also remove 

VOCs from soil in the vadose zone.  Among other benefits, by removing contaminated subsurface vapors, 

this SVE would alleviate potential vapor intrusion concerns.  SVE off-gas would be treated by carbon 

adsorption before discharge to the atmosphere.  In order to design a IAS-SVE system for the down-

gradient portion of the plume, additional well installation will be required in order to characterize the plume 

northwest of MW-22.  However, these wells cannot be installed until after the Port of Seattle completes 

construction on this property or until the Port of Seattle provides the necessary access to their property.   

The down-gradient IAS-SVE system would be independent and would have the same components as the 

system on the MasterPark Facility.  The array of IAS and SVE wells would be spaced at 50-foot centers, 

but arranged in two lines creating a treatment zone approximately 100 feet wide near the downgradient 

limit of the plume.  The second combined IAS and SVE location would not be operated continuously, but 

will be used intermittently to remove contaminants from the groundwater as the plume passes over the 
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second combined IAS and SVE location.  In this manner, COCs in the area of highest concentrations 

within the MasterPark Facility are removed in a relatively short time period, but the cleanup of the 

remaining down-gradient Site plume would take more time.  The down-gradient plume would be 

subjected to enhanced biodegradation of the petroleum hydrocarbons as oxygenated groundwater flows 

into the plume at the same time the second IAS-SVE system would capture or degrade any plume 

constituents before they pass.  The intermittent operation of the down-gradient IAS-SVE system is 

assumed to be operational for one year, followed by two to three years of monitoring as the plume 

migrates into the IAS-SVE zone.   

Alternative E:  Groundwater Pump-and-Treat for Entire Plume with Cap and SVE for the Source 

Area.  This alternative would have the following components: 

 Institutional controls  

 Monitoring  

 Asphalt cap over the source area  

 Cap maintenance  

 Pump-and-treat for the entire Site groundwater plume (estimated to take 30 years) 

 SVE for the vadose source area (assumed to take 5 years). 

Alternative E would use the same system as Alternative C on the MasterPark Facility, but would also use 

a separate pump-and-treat system at a second location on the Site near the down-gradient limit of the 

groundwater plume.  The pump-and-treat system for the down-gradient portion of the plume would only 

be designed and installed after additional characterization of the down-gradient plume occurs.  The 

groundwater extraction wells at both locations would be spaced about 25 feet along a perpendicular line 

to the groundwater flow direction.  Site groundwater extraction wells (those located down-gradient of the 

MasterPark Facility) are expected to be on average about 130 feet deep, because of the increased 

elevation of land surface compared to the MasterPark Facility.  The purpose of the second extraction 

location is to contain the existing plume, with eventual removal of the existing plume that is not captured 

(down-gradient) by the MasterPark Facility pump-and-treat system.  The total operational extraction rate 

from both Alternative E extraction locations is estimated between 20 and 50 gpm.  For costing, an 

extraction rate of 40 gpm was assumed. The restoration time required for complete cleanup of the entire 

plume in Alternative E is long and estimated to be 30 years. 

5.1.4 Screening of Alternatives 

Under MTCA, remediation alternatives must meet the following threshold requirements  

[WAC 173-340-360(2)(a)]: 

 Protection of human health and the environment 

 Compliance with cleanup standards 
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 Compliance with ARARs 

 Provision for compliance monitoring 

All of the alternatives meet the minimum requirements of the MTCA threshold criteria and therefore will be 

evaluated further.    

5.2 Evaluation of Remediation Alternatives  

5.2.1 Reasonable Restoration Time Frame 

Remedial actions under MTCA are required to provide a “reasonable restoration time frame.”  All of the 

alternatives developed for the Site would provide a reasonable restoration time frame considering the 

factors specified in WAC 173-340-360(4)(b).   

 Alternative A – Installation and operation is estimated to be 5 years.  Enhanced 
biodegradation on the Site (in the down-gradient portion of the plume) will be 
approximately 15 years after installation.  

 Alternative B - Installation and operation is estimated to be 5 years.  Enhanced 
biodegradation on the Site (in the down-gradient portion of the plume) will be 
approximately 15 to 20 years after installation. 

 Alternative C – Installation and operation is estimated to be 30 years with monitored 
natural attenuation for approximately 30 years. 

 Alternative D – Installation and operation is estimated to be 10 years, which is also the 
total restoration time frame because the entire plume will receive active treatment. 

 Alternative E – Installation and operation is estimated to be 30 years, which is also the 
total restoration time frame because the entire plume will receive active treatment.  

On this basis, the alternatives rank as follows for restoration time frame (shortest to longest): 

1. Alternative D 

2. Alternative A 

3. Alternative B 

4. Alternative C 

5. Alternative E
1
 

5.2.2 Evaluation Criteria 

WAC 173-340-360 specifies that the remediation alternatives must use permanent solutions to the 

maximum extent practicable.  WAC 173-340-360(2) specifies that “Ecology recognizes that permanent 

solutions [defined at WAC 173-340-360(3)(c)] may not be practicable for all sites.  A determination that a 

cleanup action satisfies the requirement to use permanent solutions to the maximum extent practicable is 

based on consideration of a number of factors.”  The specified factors, or criteria, are: 

                                                      
1
 However, Alternative C may take longer than Alternative E due to the uncertainty in restoration time 

using natural attenuation. 
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 Overall protectiveness 

 Long-term effectiveness and reliability 

 Short-term effectiveness 

 Reduction in toxicity, mobility, and volume 

 Implementability 

 Cost 

 Community acceptance 

These criteria are defined in the sections below. 

5.2.2.1 Overall Protectiveness 

Overall protectiveness addresses the degree to which each alternative attains cleanup standards and is 

protective of human health and the environment, considering both long-term and short-term risks.  This 

criterion is derived from the evaluation of the other criteria.  It is not an independent criterion, but more of 

a summary of the overall evaluation.  Therefore, the overall comparative evaluation (net benefit) of the 

other non-cost criteria is taken as the overall protectiveness of the alternative.  In addition, overall 

protectiveness is evaluated as a threshold criterion. 

5.2.2.2 Long-Term Effectiveness and Reliability 

This criterion addresses risks remaining at the Site after the remediation alternative has been 

implemented, and the reliability of the alternative at reducing risks over an extended period of time.  Risks 

during the implementation period are addressed under short-term effectiveness.  Evaluation of long-term 

effectiveness involves estimation of the residual risk associated with each alternative in comparison to 

baseline risk, and can be measured by the degree to which remedial action objectives are met.  Reliability 

involves estimating the longevity of the remedy, (e.g., the life span of institutional controls or containment) 

and the chances of remedy failure. 

This criterion was evaluated using the two sub-criteria of long-term effectiveness and reliability.  The 

overall score for this criterion was obtained by giving equal weight to the two sub-criteria. 

5.2.2.3 Short-Term Effectiveness 

This criterion addresses short-term effects on human health and the environment while the alternative is 

being implemented.  The evaluation included consideration of the following factors: 

 Risk to Site workers 

 Risk to the community 

 Risk to the environment (short-term ecological risk) 

 Time needed to complete remedial action 
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Short-term effectiveness was primarily scored based on evaluation of the degree of risk to Site workers.  

The primary risk to Site workers would be due to construction accidents.  In addition, for cap alternatives, 

the relative complexity of the cap was a measure of the relative man-hours required, and therefore the 

relative worker risk. 

Because remedial action would include controls as necessary to ensure that the remedy does not create 

an unacceptable risk to the community, risk to the community was not as significant in distinguishing 

between alternatives as worker risk.   

Time to complete the remedial action includes preparation of MTCA planning documents, remedial 

design, Ecology and public review, and implementation.  Time estimates were from completion of the 

FCAP. 

The alternatives that involve construction of a treatment system on the Site down-gradient of the 

MasterPark Facility, Alternatives D and E, generally have greater short-term risks to the community as 

well as Site workers than alternatives with treatment restricted to the MasterPark Facility (Alternatives A, 

B, and C) because of the more limited ability to control public access to the Site remediation equipment. 

Pump-and-treat has less construction and less complexity than IAS-SVE, and would not have  

above-ground rotating equipment (i.e., blowers).  However, pump and treat alternatives would have 

connections made to the Metro sewer system within South 160
th
 Street and would have buried active 

electrical wiring throughout the remediation area.  Therefore, Alternative C has somewhat more  

short-term risk to workers than Alternative A, and Alternative D has somewhat less short-term risk to 

workers than Alternative E. 

On this basis, the alternatives are ranked as follows for short-term risk (least to most potential risks): 

1. Alternative A 

2. Alternative C 

3. Alternative D 

4. Alternative E 

5. Alternative B 

5.2.2.4 Reduction of Toxicity, Mobility, and Volume 

This criterion addresses the degree to which a remediation alternative reduces the inherent toxicity, ability 

of contaminants to migrate in the environment, or the quantity of contaminated material.  This criterion is 

also used to express the preference hierarchy for cleanup technologies under 173-340-360(4), and the 

use of recycling or treatment under WAC 173-340-360(5).  Effectiveness and reliability of the treatment, 
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which were addressed under long-term effectiveness and permanence, were not addressed under this 

criterion. 

Although all alternatives would remove VOCs in the source area, Alternatives A and D provide more 

extensive VOC removal in vadose zone soils by directly removing VOCs with subsequent treatment and 

destruction. 

On this basis, the alternatives are ranked as follows for this criterion (most to least reduction in toxicity, 

mobility, and volume): 

1. Alternative B 

2. Alternative D 

3. Alternative A 

4. Alternative C 

5. Alternative E 

5.2.2.5 Implementability 

This criterion addresses the degree of difficulty in implementing each alternative.  Implementability issues 

are important because they address the potential for delays, cost overruns, and failure.  Known 

implementation difficulties with quantifiable cost impacts were included in the cost estimates.  The 

implementability criterion focuses on less quantifiable known and potential difficulties.  Implementability 

was evaluated considering the following: 

 Technical Feasibility.  Technical feasibility addresses the potential for problems during 
implementation of the alternative and related uncertainties.  The evaluation includes the 
likelihood of delays due to technical problems and the ease of modifying the alternative, if 
required. 

 Availability of Services and Materials.  The availability of experienced contractors and 
personnel, equipment, and materials needed to implement the alternative.  Availability of 
disposal capacity is also included in the evaluation. 

 Administrative Feasibility.  The degree of difficulty anticipated due to regulatory 
constraints and the degree of coordination required between various agencies. 

 Scheduling.  The time required until remedial action would be complete, and any 
difficulties associated with scheduling. 

 Complexity and Size.  The more complex or larger a remedial action, the more difficult it 
is to construct or implement.  In addition, the chance of failure that could affect remedy 
effectiveness increases with the complexity of the remedial action. 

 Other Considerations.  Monitoring requirements, access for construction and operation 
and maintenance, integration with existing operations and current or potential remedial 
action, and other factors were considered.  
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All of the alternatives would require air permitting for discharge of treated SVE off-gas (except ISCO using 

ozone), but Alternative D has the highest SVE flow, followed by Alternative A, with relatively more 

difficulty in air permitting (although such permitting is not expected to be particularly difficult). 

Alternatives C and E would require permission from Metro to discharge treated groundwater to its sewer 

system.  This permitting could be more difficult than permitting SVE off-gas, due to reluctance to accept 

groundwater flows and thus decrease their available capacity. 

The alternatives that involve construction of treatment system on-Site down-gradient of the MasterPark 

Facility, Alternatives D and E, have more construction and greater complexity, and are therefore more 

difficult to implement than alternatives with treatment restricted to the MasterPark Facility (Alternatives A, 

B, and C).  Because Alternatives D and E require installation and operation of the cleanup action on-Site, 

down-gradient of the MasterPark Facility, permission from the other Site property owners would be 

required and could be very difficult to implement.  One adjacent property owner has refused such access 

to in the past during investigation activities. 

Alternative B using ozone is considered the easiest to implement because there is the least treatment 

equipment to install and an air discharge permit is not required.  Alternative B (using either ozone or 

Fenton’s reagent) would require permission from Ecology for injecting either a gaseous or liquid oxidant 

into the groundwater.  Alternative B using Fenton’s reagent would be more difficult because of the 

difficulty in mixing the reagents properly, and specialized contractors are typically required. 

On this basis, the alternatives are ranked as follows for implementability (easiest to hardest to 

implement): 

1. Alternative B  (using ozone) 

2. Alternative A 

3. Alternative B  (using Fenton’s reagent) 

4. Alternative C 

5. Alternative D 

6. Alternative E 

5.2.2.6 Cost 

This criterion was used to consider the costs of performing each alternative, including capital, operation, 

and maintenance, and monitoring costs.  Alternative costs were compared on a net present value basis.  

Known implementation difficulties with quantifiable cost impacts were included in the cost estimates.  

Additional details on the cost comparison for alternatives are provided in the RI/FS.   
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The estimates were prepared to allow comparative evaluation of alternatives, not for budgeting purposes.  

The design basis is subject to change during final, detailed design of the selected alternative, and these 

changes would affect the cost of the remedy.  The uncertainties in the FS designs and associated cost 

estimates are such that actual costs could vary significantly from these estimates.  However, the 

uncertainty in the relative cost of the alternatives is much less than the uncertainty in the magnitude of the 

costs, and these cost estimates are suitable for comparative evaluation of the alternatives. 

On the basis of these cost estimates, the alternatives are ranked as follows for cost (lowest to highest 

cost): 

1. Alternative A 

2. Alternative B 

3. Alternative C 

4. Alternative D 

5. Alternative E 

5.2.2.7 Community Acceptance 

After the FS is finalized, an alternative is selected as the proposed remedial action in this DCAP.  

Determination of community concerns is based on public comments on this DCAP.  Ecology evaluates 

community acceptance after DCAP comments are received.  The public comments will be addressed in 

the Responsiveness Summary (Appendix C).  The proposed remedial action may be modified to address 

community concerns based on public comments and Responsiveness Summary on the DCAP. 

5.2.3 Evaluation of Alternatives and Selection of a Site Remedy 

Selection of a remediation alternative was based on a comparative evaluation of the alternatives (that 

satisfy the threshold criteria) using five of the permanence criteria:  1) long-term effectiveness and 

reliability, 2) short-term effectiveness, 3) reduction in toxicity, mobility, and volume, 4) implementability, 

and 5) cost.  Overall protectiveness and community concerns were not included in the comparative 

evaluation as indicated in the definitions above. 

Each alternative was scored relative to the other alternatives for the four non-cost permanence criteria.  

Because of the nature of the criteria and the uncertainties in the evaluation, the scores for these four 

criteria were expressions of relative qualitative or semi-quantitative professional judgments.  A scale of 0 

(worst) to 10 (best) was used.  The evaluation scores are shown in Table 1. 

The relative values of the non-cost criteria were then determined.  The relative criteria values were 

expressions of what a scoring unit of one criterion is worth compared to a scoring unit of another criterion.  

The assigned relative values were converted to criteria weightings, i.e., percentage of the overall score.  

The scores for the six non-cost criteria were combined using the criteria weightings to give overall 



 

November 2011  33 073-93368-05.04 

 

 

110211djm1_Clean-up action plan.doc  

alternative scores.  These scores express the net benefit of the alternatives.  The net benefit, or overall 

non-cost scores, is given in Table 1.  Using these scores, the preference ranking of the alternatives 

before consideration of cost is as follows (most to least preferred): 

1. Alternative D  (IAS-SVE for entire plume) 

2. Alternative A  (Focused IAS-SVE) 

3. Alternative B1 (Focused ISCO using ozone) 

4. Alternative B2 (Focused ISCO using Fenton’s) 

5. Alternative C  (Focused groundwater pump-and-treat) 

6. Alternative E  (Groundwater pump-and-treat for entire plume) 

After the non-cost evaluation, a comparison of the cost and benefit of the alternatives was made.  Under 

WAC 173-340-360(3)(e)(ii)(c), “a cleanup action shall not be considered practicable if the incremental 

cost of the cleanup action is substantial and disproportionate to the incremental degree of protection it 

would achieve over a lower preference cleanup action.”  Thus, the alternative with the highest ratio of 

incremental benefit to incremental cost is the preferred alternative.  Alternative A has the best cost-

effectiveness of the alternatives, as well as the second-best net benefit.   

Alternative A achieves cleanup levels in the entire groundwater plume by using IAS-SVE at the 

MasterPark Facility to also enhance natural biodegradation in the remainder of the groundwater plume.  

Alternative A also virtually eliminates the potential for vapor intrusion into nearby residences and 

commercial buildings with extensive SVE within the MasterPark Facility where the contaminant soil 

vapors are the highest.  The mass in the down-gradient portion of the Site plume is many times less than 

at the mass on the MasterPark Facility, but it more than doubles the cost to add active treatment for the 

down-gradient Site area.  The comparison of the evaluation of Alternatives D and A clearly shows that the 

marginal extra benefit from active treatment of the plume (Alternative D) has a disproportionate cost.  

Table 1, Alternative A (Focused IAS-SVE) provides the best incremental cost-effectiveness of the 

alternatives.  Alternative A also meets the threshold criteria, and has an acceptable restoration time frame 

(estimated 15 years compared to 10 years for Alternative D).  Therefore, Alternative A (Focused IAS-SVE 

with Source Area Cap) is the preferred alternative.   

5.3 Proposed Cleanup Action Plan 

The remedy proposed for the Site is Alternative A (Focused IAS-SVE).  A conceptual design of this 

alternative is shown in Figure 10.  Essentially, Alternative A is source area contaminant destruction and 

natural attenuation of the remainder of the plume.  Alternative A achieves cleanup levels in the entire Site 

groundwater plume by using IAS-SVE at the MasterPark Facility to also enhance natural biodegradation 

in the remainder of the Site groundwater plume.  Alternative A also virtually eliminates the potential for 
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vapor intrusion into nearby residences and commercial buildings with extensive SVE within the 

MasterPark Facility where the contaminant soil vapors are the highest.   

Alternative A also meets the threshold criteria, and has an acceptable restoration time frame (estimated 

15 years).  The major steps in this alternative are: 

1. Install, when possible, additional well(s) northwest of MW-22 (on Port of Seattle 
property) for monitoring purposes, or access wells, if available, that are installed in 
this vicinity.   

2. Install IAS wells within the plume on the MasterPark Facility.  Install SVE wells along 
the western perimeter of the treatment area and SVE trenches along the north, east, 
and southern perimeters on the Facility.  

3. Operate IAS-SVE system for 5 years and re-evaluate the need for continued IAS-
SVE remediation. 

4. Monitor natural attenuation of the plume quarterly for one year after the shut-down of 
the remediation system.  The activities associated with this step will be guided by 
Ecology’s guidance document on natural attenuation (Ecology, 2005) and are 
discussed further in the Compliance Monitoring Plan. 

5. Maintain the MasterPark Facility cap until residual hazardous substance 
concentrations no longer exceed cleanup or remediation levels under MTCA. 

6. Implement and maintain institutional controls and monitoring (as described below). 

5.3.1 Additional Well Installation 

At least one monitoring well will be installed on the Port property to the northwest of MW-22 to further 

characterize the down-gradient portion of the plume and to monitor natural attenuation.  This might be 

done by the Port of Seattle as part of its on-going construction project.  This well will also act as the 

northern, down-gradient point of compliance for the Site.  This well may be installed once the Port of 

Seattle construction is complete or when the Port of Seattle either installs or authorizes the well 

installation on their property.  After the well is installed, it will be routinely monitored with access approval 

from the Port of Seattle, as part of the Compliance Monitoring Program to evaluate the natural attenuation 

occurring down-gradient of the remediation system. 

5.3.2 Additional Air Sample Collection 

Ecology noted that vapor intrusion into the crawlspace of the residence on the cemetery property may be 

higher during the winter months and that the PLP Group may consider conducting a round of crawlspace 

air sampling during the winter “heating season” when vapor intrusion may be at its highest.  Currently, the 

cemetery house is not occupied (and has not been for over 9 months) and its parcel is under an 

application to change its zoning.  If the zoning is approved, the house will be demolished and the parcel 

will be used for parking or other commercial activities.  The PLP Group will wait until it has been 

determined whether the zoning for the residential property will change.  If the zoning does change, then 
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re-sampling will not occur.  If the current zoning remains, then one additional round of soil gas samples 

will be collected from the crawlspace during the 2011 winter months.   

5.3.3 IAS System 

IAS is a treatment process whereby air is injected into the groundwater below the contamination.  As the 

air moves up through the contamination, the air strips VOCs from the groundwater based on the 

partitioning of the VOCs between air and water or soil.  In addition, the oxygen introduced with the air 

typically stimulates aerobic microbial activity, resulting in increased microbial degradation of petroleum 

compounds within the groundwater and the vadose zone soil. 

IAS for this Site will be targeted for groundwater treatment.  However, the injected air will continue to strip 

VOCs from vadose zone soils as it works towards the surface.  In addition, IAS will be used in conjunction 

with SVE. 

Microbial degradation occurs as the VOC-laden air works its way towards the surface.  The microbial 

degradation reduces introduction of VOCs into the ambient air.  However, at the Site it was assumed that 

SVE will be necessary to collect vapor from IAS to ensure that VOC-laden air does not reach ground 

surface. 

The spacing of IAS wells is determined by the radius of influence (ROI) of the injected air.  For the FS, a 

ROI of 25 feet (50 feet between wells) was assumed.  The air injection is assumed to be introduced 30 

feet below the water table and allowed to disperse upward.  The agitation of the aquifer by IAS creates 

turbulence that increases the mixing and effectiveness of contact laterally within the aquifer.  Anisotropy, 

that exists in most aquifers where the hydraulic conductivity is greater horizontally than vertically, also 

promotes lateral spreading of the sparged air while migrating vertically toward the surface of the water 

table.  A pilot test to determine the actual ROI will be necessary prior to design of a full-scale system. 

Another advantage of IAS is oxygenation of the groundwater, thereby stimulating biodegradation by 

naturally occurring microbes.  Because groundwater is migrating in a down-gradient direction faster than 

the petroleum plume (due to contaminant retardation), the oxygenated groundwater will flow into the 

down-gradient portions of the petroleum plume beyond the zone of IAS direct injection.  In addition, 

oxygen will diffuse in groundwater beyond the injection zone.  With time, the biodegradation of the  

down-gradient plume is enhanced over existing natural attenuation processes. 

In order to quantify the monitored natural attenuation occurring in the down-gradient portion of the plume, 

additional wells will be installed to the northwest of MW-22 (see Section 5.3.1 for details).   
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5.3.4 SVE System 

SVE is a treatment process whereby a vacuum is induced in subsurface trenches or wells using a 

vacuum blower.  VOCs from the soil are thereby extracted for treatment at the surface.  VOCs in the 

vadose soil vapor are extracted directly.  The vacuum induces VOCs in the vadose soil to volatilize into 

the vapor phase.  While some VOCs in groundwater will be extracted by the vacuum, SVE is primarily for 

treatment of unsaturated soils (vadose zone).  SVE is typically used in conjunction with IAS, because as 

VOCs are stripped from the water table by IAS, from which the volatilized VOCs can be extracted by the 

SVE system.  

SVE increases circulation of air in the subsurface, bringing additional oxygen to the treatment area.  This 

additional oxygen typically stimulates microbial activity, resulting in increased microbial degradation of 

petroleum compounds. 

The spacing of SVE trenches or wells is determined by their ROI and the extent of the surface seal.  

Where there is asphalt over the treatment area, SVE trenches can be limited to the center of the area and 

around the edges.  For areas without a surface seal, a ROI of 50 feet has been assumed.  The depth of 

SVE wells and trenches is assumed to be five (5) feet above the high groundwater table level. 

The soil vapors extracted by the SVE system will contain Site COCs and will need to be treated before 

discharge to the atmosphere.  Various processes are available to treat COCs in the SVE off-gas.  Two 

common systems are catalytic oxidation and vapor-phase carbon absorption.  Because of COC 

concentrations in the off-gas are expected to be relatively low, this FS assumes vapor-phase carbon 

adsorption would be used.  Treated SVE vapors would be discharged under and air permit to the 

atmosphere.    

5.3.5 Monitoring 

Separate monitoring programs will be used for the protection and performance monitoring (during 

remedial action) and the confirmational monitoring (following completion of remediation).  Detailed 

monitoring plans will be developed for the selected remedy and presented in the Compliance Monitoring 

Plan (Attachment E) for approval by Ecology.   

5.3.5.1 Protection Monitoring 

Protection monitoring is conducted during remediation to confirm that there are no adverse effects to 

human health or the environment from remediation activities.  This includes during construction and 

operation period of the remedy.  Because impacted shallow sub-surface soils may remain below the 

asphalt cap at the MasterPark Facility, there is the potential for remediation construction workers to be 

exposed through accidental ingestion of impacted soil and also through inhalation of vapors.  To protect 

remediation construction workers, a Site-specific health and safety plan (HASP) was developed for the 
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remedial action that addresses ways that worker health will be protected.  The HASP is included as 

Appendix E of the Compliance Monitoring Plan (Attachment E of the DCAP).  In short, worker protection 

includes continual breathing zone monitoring using a photoionization detector (PID), personal protective 

equipment (PPE) to be worn during the remediation action, and decontamination protocol.    

5.3.5.2 Performance Monitoring 

Performance monitoring confirms that the remedial action has attained cleanup standards.  The 

performance monitoring program for the Site provides quarterly monitoring for the first year and semi-

annual (twice yearly) groundwater monitoring for the remaining years that the IAS-SVE system is 

operational.  The performance monitoring program will be conducted throughout the period of operation of 

the IAS-SVE system, which is estimated to be in operation for 5 years.  The performance monitoring wells 

are located throughout the Site and include: MW-6, MW-7, MW-9, MW-12, MW-13, MW-17, MW-18, MW-

19, MW-20, MW-21, MW-22, and the new well to be installed on the Port property (MW-X).  See 

Attachment E – Compliance Monitoring Plan for detailed information on the performance monitoring 

program.  

Also included in performance monitoring is the routine evaluation of the IAS-SVE system.  This includes 

monitoring pressure drop, flow rate, vacuum pressure of the IAS-SVE system, as well as sampling the 

SVE influent and effluent for analysis.  This monitoring and sampling program will ensure the optimal 

operation of the remediation system.   

Performance monitoring is also conducted during remediation to provide quality control to construction 

specifications (cap thickness and permeability requirements).  Construction quality assurance 

specifications will be included as part of the EDR to be submitted to Ecology for approval prior to 

beginning the remedial action.   

5.3.5.3 Confirmational Monitoring 

Confirmational monitoring is conducted 1) to verify that the remedy performs as expected over time, and 

2) to allow timely maintenance of the cap or IAS-SVE wells and other physical components of the 

alternative.  Additionally, confirmational monitoring evaluates the long-term effectiveness of the 

remediation action once cleanup standards have been attained.  Periodic Site inspections and surveys 

would be sufficient for determining maintenance needs and monitoring the IAS-SVE system performance.  

IAS-SVE performance is also monitored by groundwater monitoring.  Confirmational monitoring begins 

after the IAS-SVE system is turned off and will continue for five years thereafter, or until four consecutive 

events of groundwater monitoring results demonstrate that residual hazardous substance concentrations 

at the Site no longer exceed cleanup levels, whichever comes first.  After 5 years since shut-off of the 

system have elapsed, Ecology will conduct their 5-year periodic review of the Site, at which time it will be 
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identified whether additional long-term groundwater monitoring or other actions are warranted, with 

Ecology approval.   

Groundwater Monitoring.  Groundwater monitoring will include semi-annual (twice yearly) groundwater 

sampling and analysis at the points of compliance to confirm that the groundwater at the Site meets 

cleanup levels.  Additional groundwater sampling quarterly for one year following shutdown of the 

IAS/SVE system will be conducted to monitor the progress of natural attenuation and calculate biodecay 

rates and restoration times in the down-gradient portion of the plume.  The points of compliance used for 

compliance monitoring to ensure that contaminants above cleanup levels are not leaving the Site or 

confirm that the IAS/SVE system is effective will include: MW-6, MW-7, MW-9, MW-12, MW-13, MW-15, 

MW-16, MW-17, MW-18, MW-19, MW-20, MW-21, MW-22, and MW-X the new well to be installed on the 

Port property.  In addition, natural attenuation parameters will be collected quarterly in the first year of 

confirmational monitoring in wells: MW-6, MW-12, MW-16, MW-18, MW-22, and MW-X.  Further details 

on the groundwater monitoring program, including the well sampling matrix and sampling schedule for 

each well, are provided in the CMP and CMP Table 1.       

Cap Monitoring.  Cap monitoring would consist primarily of visual inspections for damage and 

subsidence caused by the operation of the IAS-SVE system.  The cap would be periodically examined for 

the presence of offsets, low-points, ponded water, odd changes in grade, and excessive erosion.  For the 

first year, such inspections may be performed on a semi-annual basis and would eventually be reduced to 

once a year until the end of the post-closure period (when confirmational groundwater monitoring is 

terminated) or when residual hazardous substance concentrations no longer exceed cleanup/remediation 

levels under MTCA, whichever comes first.      

5.3.5.4 Groundwater Monitoring Program Summary 

The sampling program will have two components:  1) short-term, frequent monitoring [Protection 

Monitoring; WAC 173-340-410 (1)(a)] during installation and operation of the remediation system; and 2) 

Confirmational Monitoring for five years after the IAS-SVE system is shut-off, or until four consecutive 

events of groundwater monitoring results demonstrate that residual hazardous substance concentrations 

at the Site no longer exceed cleanup levels, whichever comes first. [WAC 173-340-410 (1)(c)].    

After 5 years since shut-off of the system have elapsed, Ecology will conduct their 5-year periodic review 

of the Site, at which time it will be identified whether additional long-term groundwater monitoring or other 

actions are warranted, with Ecology approval. If Ecology’s 5-year review at the Site finds that the 

implemented remedy and natural attenuation are not protective of human health and the environment, the 

PLP Group will provide to Ecology a plan for continuing long term groundwater monitoring as well as a 

plan for a contingent remedy. 
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Details of the groundwater monitoring are presented in the CMP (Attachment E).   

5.3.6 Institutional Controls 

Under the selected remedy, contaminated material will remain on-Site underneath the cap.  Under WAC 

173-340-440(1)(a) institutional controls are therefore required.  Institutional controls are a key component 

of the alternatives for maintaining long-term effectiveness.  Institutional controls would include land use 

restrictions and prohibition of use of Site groundwater as a source of potable water.  Institutional controls 

will be enforced to ensure that the Site use remains restricted, regardless of the property owner, and to 

notify any prospective purchasers of the presence of subsurface waste.  Land use restrictions would 

prohibit land use inconsistent with maintaining the integrity of the MasterPark Facility asphalt cap as long 

as COCs remain above cleanup levels under the cap.  For the selected remedy, these restrictions will 

prohibit penetrating the cap and any Site use that could damage the cap or IAS-SVE system or 

significantly reduce its effectiveness.  Any structures or buildings (such as maintenance equipment 

sheds) would be allowable as long as the structures do not jeopardize the integrity of the remediation 

systems.  Structures placed over the plume where IAS-SVE systems are in place will not be used for 

residence or overnight human occupancy.  Land use restrictions are expected to continue indefinitely. 

Groundwater use restrictions would prohibit drinking water wells at the Site, preventing contact with or 

ingestion of contaminated groundwater.  Restrictions on Site groundwater (down-gradient of the 

MasterPark Facility) would require negotiations with the affected landowners.  Groundwater use 

restrictions would remain in force until COC concentrations decrease to below groundwater cleanup 

levels.  Whether by active treatment, enhanced biodegradation, or monitored natural attenuation, all Site 

groundwater is expected to eventually meet cleanup levels. 

Periodic Site inspections and maintenance of the cap, IAS-SVE system, fencing, warning signs, and any 

other physical components of the institutional controls will be included in the deed restrictions.  Financial 

assurances will be established, as appropriate for remedial actions at the Site. 

5.4 Evaluation of Cleanup Action With Respect to MTCA Criteria 

5.4.1 Proposed Alternative Evaluation 

Alternative A meets all threshold criteria specified in WAC 173-340-360(2) (protection of human health 

and the environment, eventual compliance with cleanup standards (through active remediation and 

natural attenuation), compliance with ARARs, and provision for compliance monitoring).  It provides the 

best combination of long-term effectiveness and reliability, short-term effectiveness, implementability, and 

reduction of toxicity, mobility, and volume.  In addition, this alternative provides good cost-effectiveness  

[WAC 173-340-360(3)(e)].   
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Alternative A relies on the treatment of hazardous substances in groundwater through IAS and SVE, 

which have a high preference under MTCA.  Remedial actions involving ex-situ groundwater treatment 

would require extraction of the contaminated groundwater, which presents a long operational period (on 

the order of 30 years), low overall protectiveness (in comparison to the other remedial alternatives), and 

higher cost.  The net benefit for ex-situ groundwater treatment alternatives is low.   

Alternative A provides a substantial surficial physical barrier (maintaining the existing asphalt cap) and 

reduces groundwater concentrations in the plume located on the MasterPark Facility, which will ultimately 

reduce the groundwater concentrations on portions of the Site down-gradient of the Facility as well.  

Furthermore, the introduction of the SVE system will further limit the potential for vapor intrusion because 

the soil gas will preferentially be picked-up by the SVE system and ultimately treated.  Additionally, 

institutional controls will limit land and groundwater uses. 

Compliance monitoring will provide assurance that the concentrations of COCs within the groundwater 

plume are declining and that additional down-gradient areas are not being impacted by COCs at 

concentrations above cleanup levels.  The points of compliance for groundwater will be the entire Site.  

Cleanup levels for groundwater will be MCTA Method A and B cleanup levels.  Cleanup levels are 

appropriate for the highest beneficial use of groundwater as a potential drinking water source. 

In order to protect groundwater, the point of compliance for soils is throughout the Site, as provided in 

WAC 173-340-740(6)(b).  Ecology recognizes that the cleanup action involves containment of hazardous 

substances.  This cleanup action is determined to comply with cleanup standards so long as:  1) all 

hazardous substances remain contained below the asphalt cap, 2) the compliance monitoring program 

ensures the long-term integrity of the cap by providing for cap maintenance and repair and for 

groundwater monitoring, and 3) requirements for containment technologies in WAC 173-340-740(6)(f) are 

met.   

5.4.2 Contingency Plans 

If it is observed during compliance monitoring that concentrations of COCs in wells close to the source 

area are declining, but concentrations of COCs in wells adjacent to and down-gradient of the Louden 

property are not declining or are increasing, another source contributing to the Site groundwater plume 

will need to be investigated.  The necessary action to investigate a secondary source may require 

Ecology to take action to pursue investigation to take place at this property.   

The PLP Group will rely on Ecology to exercise its authority to determine the status of a secondary 

potentially liable person (for example the Louden property), if groundwater monitoring results indicate the 

potential for a secondary source outside of the MasterPark Facility.   
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Ecology will conduct 5-year reviews at the Site beginning five years after the shut-down of the IAS/SVE 

remediation system.  The 5-year reviews are used to evaluate the performance of the remedial action to 

determine if they are protective of human health and the environment.  Further, the 5-year reviews are 

used to evaluate if immediate threats to receptors have been eliminated.  At the completion of the 5-year 

reviews, Ecology will provide recommended actions to improve performance of the remedy if it is not 

performing as designed.  If Ecology’s 5-year review at the Site finds that the implemented remedy and 

natural attenuation are not protective of human health and the environment, the PLP Group will provide to 

Ecology a plan for a contingent remedy.  A specific contingent remedy cannot be proposed in this 

document because it is impossible to know what the conditions may be like at that time.  Furthermore, 

treatment technologies are ever evolving and improving, so a treatment system designed now may not be 

the best available technology if it is not applied for 10 years or more.   
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Alternative Scores

A B1 B2 B C D E

Focused IAS-

SVE

Focused ISCO 

using Ozone

Focused ISCO 

using 

Fenton's

Average of B1 

& B2

Focused 

Groundwater 

Pump-and-

Treat

IAS-SVE for 

Entire Plume

Groundwater 

Pump-and-

Treat for 

Entire Plume

Overall Protectiveness 20% 7 5 5 5 1 10 3

Long-Term Effectiveness and Reliability 20% 6 4 7 5.5 1 10 3

Restoration Time Frame (years) 15 15 20 17.5 30 10 30

score 20% 8 8 6 7 1 10 1

Short-Term Risk 10% 10 4 3 3.5 8 5 1

Reduction in Toxicity, Mobility, and Volume 10% 6 10 9 9.5 1 7 2

Implementability 20% 9 10 8 9 7 3 1

Net Benefit 100% 7.6 6.8 6.4 6.6 2.9 7.8 1.9

Cost (present value, millions) $1.9 $1.8 $2.3 $2.0 $3.4 $4.2 $6.1

Benefit : cost (i.e., cost-effectiveness) 3.9 3.8 2.8 3.2 0.9 1.9 0.3

Criteria
Criteria 

Weights

Table 1:  Summary of The Comparative Evaluation of The Alternatives
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COPC

Maximum 

Detected 

Concentration 

(μg/kg)

COPC

Maximum 

Detected 

Concentration 

(μg/m3)

COPC

Maximum 

Detected 

Concentration

(µg/L)

Gasoline 3,800,000 Diesel 7,300

Benzene 2,900 Benzene 21,000 Gasoline 110,000

Toluene 74,000 Ethylbenzene 64,000 Benzene 3,000

Ethylbenzene 35,000 Total Xylene 132,000 Toluene 11,000

Total Xylene 215,000 Ethylbenzene 2,600

Benzene 16 Total Xylenes 16,000

Naphthalene 640

EDB 1.9

At Washington Park Cemetery Residence

At Source

Table 2:  Site COCs

Soil Soil Vapor Groundwater

110211djm1_FCAP_Table 2 COCs.xlsx
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FIGURE  3
APPROXIMATE SITE BOUNDARY
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APPENDIX A 
SEATAC DEVELOPMENT SITE ARARS 



Pertinent Federal and State Laws and Regulations 
 
Safe Drinking Water Act of 1974, 42 
USC 300, et seq. 
National Primary Drinking Water 
Standards, 
40 CFR 141 
 
 
 
 
 
 
 
 
National Secondary Drinking Water 
Standards, 40 CFR 143 
 
 

Establishes maximum contaminant levels 
(MCLs) and maximum contaminant level 
goals (MCLGs) that are drinking water 
criteria designed to protect human health 
from the potential adverse effects of 
contaminants in drinking water. 
 
 
 
 
 
 
 
Establishes secondary drinking water 
standards for use in establishing cleanup 
levels. 

Ground water at the Site is not a 
current drinking water source, 
but it is considered a potential 
future source of drinking water.  
MCLs and MCLGs should be 
considered in establishing 
cleanup levels that are protective 
of ground-water, points of 
compliance, and institutional 
controls. 
 
 
Federal secondary standards are 
not enforceable standards and 
are not typically applicable or 
relevant and appropriate 
requirements; however, the State 
of Washington Model Toxics 
Control Act requires that these 
standards be considered in 
establishing cleanup levels 
protective of ground-water. 
 
 

Clean Water Act of 1977, 33 USC 
1251, as amended 
Water Quality Standards, 40 CFR 131   
 

Establishes the requirements and 
procedures for states to develop and adopt 
water quality standards based on federal 
water quality criteria that are at least as 
stringent as the federal standards.  
Provides USEPA authority to review and 
approve state standards. Washington State 
has received USEPA approval and has 
adopted more stringent standards under 
WAC 173-201A. 

Not applicable (the requirement 
to develop standards applies to 
the states, not individual 
facilities) but relevant in 
establishing the basis for state 
regulations. 

Resource Conservation and Recovery 
Act, 42 USC 6901, et seq. Criteria for 
Classification of Solid Waste Disposal 
Facilities and Practices, 40 CFR 257 
 
 

Criteria specified under this standard are 
used to determine which solid waste 
disposal facilities and practices pose a 
reasonable possibility of adverse risk to 
human health and the environment. 

Most of the provisions of this 
chapter have been delegated to 
the state. (See State Hazardous 
Waste Management Act.). 

  



Clean Air Act of 1977, as amended 42 
USC 7401, et seq. National Ambient 
Air Quality  Standards, 40 CFR 50 
 
 

Requirements of these regulations are 
applicable to airborne releases of criteria 
pollutants specified under the statute. 
Specific release limits for particulates are 
set at 50 µg/m 3 annually or 150 µg/m 3 
per 24-hour period. 

Applicable to airborne releases 
of criteria pollutants that might 
be generated during assessment 
or response actions. 

Ambient Air Quality Monitoring, 40 
CFR 58 areas. 

This regulation presents the criteria and 
requirements for ambient air quality 
monitoring and reporting for local air 
pollution control agencies and operators 
of new sources of air pollutants. 

Applicable to assessment or 
response actions that meet the 
regulatory definition of a new 
source. Also, these requirements 
may be considered relevant and 
appropriate to response actions 
that have the potential to emit 
air contaminants, even if they are 
not a new source. 
 

Standards of Performance for New 
Stationary Sources, 40 CFR 60 
 

These requirements provide standards for 
new stationary or modifications of 
existing sources. 

Applicable if assessment or 
response actions include 
stationary sources. 

National Emission Standard for 
Hazardous Air Pollutants (NESHAP), 
40 CFR 61 
 
 

40 CFR 61 provides general requirements 
and listings for actions that will generate 
regulated emissions at a regulated facility. 
 

These requirements are 
applicable to assessment or 
response actions that release air 
emissions into unrestricted 

Hazardous Materials Transportation 
Act, 49 USC 1801, et seq. 
Hazardous Materials Regulation, 49 
CFR 171  
 
 
 
Hazardous Materials Tables, 
Hazardous Materials Communications 
Requirements, and Emergency 
Response Information Requirements, 
49 CFR 172 
 

These requirements state that no person 
may offer to accept hazardous material for 
transportation in commerce unless the 
material is properly classed, described, 
packaged, marked, labeled, and in 
condition for shipment. 
 
Tables are used to identify requirements 
for labeling, packaging, and transportation 
based on categories of waste types. Small 
quantities of radioactive wastes are not 
subject to the requirements of the standard 
if activity levels are below limits 
established in paragraph 173.421, 
173.422, or 173.424. Specific  
performance requirements are established 
for packages used for shipping and 
transport of hazardous materials. 
 

These requirements are 
applicable to hazardous material 
generated during assessment or 
response actions, which is sent 
offsite for disposal. 
 
 
These requirements are 
applicable if hazardous materials 
are transported offsite during 
assessment or response actions. 
In the event of a discharge of 
hazardous waste during 
transportation from the treatment 
facility to the disposal facility, 
this section is applicable. 
 

  



Hazardous Waste Clean Up/Model 
Toxics Control Act, Ch. 70.105D 
RCW Model Toxics Control Act, 
WAC 173-340-700  
 

Establishes a process and requirements 
for cleanup of contaminated sites in the 
state. MTCA regulations have been 
authorized for use in implementing 
corrective action in the state. Specifies 
that all cleanup actions be protective of 
human health; comply with all applicable 
state and federal regulations; and provide 
for compliance monitoring. Identifies the 
methods used to develop cleanup 
standards and their use in selection of a 
cleanup action. Specifies cleanup goals, 
which implement the strictest federal or 
state cleanup criteria. In addition to 
meeting requirements of other 
regulations, MTCA uses three basic 
methods for establishing cleanup levels.  
These methods may be used to identify 
cleanup standards for ground-water, 
surface water, soils, and protection of air 
quality. Cleanup levels for soils may be 
calculated using Method A – routine; 
Method B - standard method; and 
Method C – conditional standards. 
MCLs, MCLGs, and secondary drinking 
water standards are identified in the 
regulation as ground-water cleanup 
criteria. 

Requirements of MTCA are 
applicable to the Site.  Remedial 
actions at the Site are being 
conducted pursuant to MTCA 
under an Agreed Order. 

Hazardous Waste Management Act, 
70.105 RCW Dangerous Waste 
Regulations, WAC 173-303  
 
 

Establishes the design, operation, and 
monitoring requirements for managing 
dangerous waste. 

Dangerous waste is not present at 
the Site. 
 

Solid Waste Management, Recovery 
and Recycling Act, Ch. 70.95 RCW 
Minimum Functional Standards for 
Solid Waste Handling, WAC 173-304 
 

These standards establish requirements 
to be met for the management of solid 
waste.  Solid waste controlled by this Act 
includes garbage, industrial waste, 
construction waste, and ashes. 
Requirements for containerized storage, 
collection, transportation, treatment, and 
disposal of solid waste are included.  
These standards set ground-water MCLs 
at the same levels as the state drinking 
water standards. 
 

These regulations are applicable 
when solid waste is generated 
during assessment or response 
actions, and may be relevant and 
appropriate to the Site. 

  



Water Pollution Control/Water 
Resource Act of 1971, Ch. 90.48 
RCW/Ch.90.54 RCW Surface Water 
Quality Standards, WAC 173-201A 
 
 
Protection of Upper Aquifer Zones, 
WAC 173-154 
 

These standards set water quality 
standards at levels protective of aquatic 
life. 
 
 
 
This regulation directs Ecology to 
provide for protection of upper aquifers 
and upper aquifer zones to avoid 
depletions, excessive water level 
declines, or reductions in water quality. 
 

Surface water quality criteria 
established under this chapter are 
not applicable in assessing risk and 
response actions. 
 
This regulation is not applicable 
because it establishes the policy 
and program for Ecology. 
However, the regulation is relevant 
and appropriate because protection 
of the aquifer from adverse  
impacts caused by solid waste is a 
primary goal. 

State Waste Discharge Program, WAC 
173-216  
 

The regulation establishes requirements 
for industrial and commercial operations 
that discharge to the ground-water, 
surface waters, or municipal sewerage 
systems.  Specific discharges prohibited 
under the program are identified.  The 
intent of the regulation is to maintain the 
highest possible standards, and the law 
requires the use of all known available 
and reasonable methods to prevent and 
control the discharge of wastes into the 
waters of the state. 

Requirements of this program are 
applicable to assessment or 
response actions that include 
discharges to the ground. 

Department of Health Standards for 
Public Water Supplies, WAC 246-290 
 

The rule established under WAC 246-
290 defines the regulatory requirements 
necessary to protect consumers using 
public drinking water supplies.  The 
rules are intended to conform with the 
federal SDWA, as amended. WAC 246-
290-310 establishes MCLs that define 
the water quality requirements for public 
water supplies. WAC 246-290-310 
establishes both primary and secondary 
MCLs and identifies that enforcement of 
the primary standards is the Department 
of Health's first priority. 
 

The requirements of WAC 246-
290-310 are relevant and 
appropriate.  Although the ground-
water at the Site is not a source of 
drinking water, groundwater at the 
Site has sufficient yield and quality 
to be considered a potential future 
resource.  

State Environmental Policy Act, 
Chapter 43.21C RCW 
SEPA Rules, WAC 197-11 
 

 These requirements establish 
compliance with the State Environmental 
Policy Act. 
 

These requirements are applicable 
for response or cleanup actions at 
the Site. 

Water Quality Standards for Ground 
Waters of the State of Washington; 
WAC 173-200 
 

Establishes ground-water quality 
standards to provide for protection of the 
environment and human health, as well 
as an antidegradation policy to protect 
existing and future beneficial uses of 
ground-water. 
 

WAC 173-200 standards do not 
apply to cleanup actions 
undertaken pursuant to the Model 
Toxics Control Act (MTCA).  
Instead, MTCA establishes 
ground-water cleanup standards at 
such sites. 

  



Ambient Air Quality Standards for 
Particulate Matter, WAC 173-470 
 

These requirements set maximum 
acceptable levels for particulate matter in 
the ambient air and the 24-hour ambient 
air concentration standard for particles 
less than 10 µm in diameter (PM10).  
The section defines standards for particle 
fallout in industrial, commercial, and 
residential areas. Alternate levels are set 
for areas where natural dust levels are 
high. 
 

These requirements are applicable 
to assessment and response actions 
(e.g., drilling) that might emit 
particulate matter to the air. 

Washington Clean Air Act, Ch. 70.94 
RCW and Ch. 43.21A RCW 
General Regulations for Air Pollution, 
WAC 173-400 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Controls for New Sources of Air 
Pollution, WAC 173-460 
 
 
 
 
 
 
 
 
 
 
 
 

The regulation requires that all sources 
of air contaminants meet emission 
standards for visible, particulate, 
fugitive, odors, and hazardous air 
emissions.  This section requires that all 
emission units use reasonably available 
control technology, which may be 
determined for some source categories to 
be more stringent than the emission 
limitations listed in this chapter. The 
regulation requires that source testing 
and monitoring be performed. A new 
source would include any process or 
source that may increase emissions or 
ambient air concentration of any 
contaminant for which federal or state 
ambient or emission standards have been 
established. 
 
 
This standard requires that new sources 
of air emissions provide emission 
estimates for toxic air contaminants 
listed in the regulation.  The standard 
requires that emissions be quantified and 
used in risk modeling to evaluate 
ambient impacts and to establish 
acceptable source impact levels.  The 
standard establishes three major 
requirements for new sources of air 
pollutants: use of best available control 
technology; quantification of toxic 
emissions; and demonstration that human 
health is protected. 
 

Requirements of this standard are 
applicable to assessment and 
response actions that could result 
in the emission of hazardous air 
pollutants. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The standard is applicable to 
assessment and response actions 
where contaminants identified as 
toxic air pollutants are present 
and air emissions might be 
generated. 
 

Water Well Construction, Ch. 18.104 
RCW Minimum Standards for 
Construction and Maintenance of 
Water Wells, WAC 173-160 
 
 
 
 
 
 

These requirements establish minimum 
standards for design, construction, 
capping, and sealing of all wells.  The 
requirements set additional requirements, 
including disinfection of equipment, 
decommissioning of wells, and quality of 
drilling water. 
 
 
 

These requirements are applicable 
because assessment or response 
actions include construction of 
wells for ground-water monitoring 
or for remediation purposes. 
 
 
 
 
 



Rules and Regulations Governing the 
Licensing of Well Contractors and 
Operators, WAC 173-162 
 
 

This regulation establishes training 
standards for well contractors and 
operators. 

This regulation is relevant and 
appropriate because assessment or 
response actions could involve 
ground-water well installation 
or construction of geotechnical 
borings. 

CFR = Code of Federal Regulations 
Ecology = Washington Department of Ecology 
MCL = maximum contaminant level 
MCLG = maximum contaminant level goal 
MTCA = Model Toxics Control Act 
RCW = Revised Code of Washington 
SEPA = State Environmental Policy Act 
SDWA = Safe Drinking Water Act 
WAC = Washington Administrative Code. 
 



 

 

APPENDIX B 
RESPONSIVENESS SUMMARY 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESPONSIVENESS SUMMARY 

SeaTac Development (aka MasterPark Lot C) Site 
Remedial Investigation/Feasibility Study Report, 

Draft Cleanup Action Plan, and SEPA Determination 

Public Comment Period: April 29 – May 31, 2011 
 

Prepared by 
Washington State Department of Ecology 

Northwest Regional Office 
3190 160th Ave SE., Bellevue, WA 98008 

October 2011 



2 

 

TABLE OF CONTENTS 

1.0 Introduction ............................................................................................................................ 3 

2.0 Comments Received and Ecology’s Responses ................................................................... 4 

2.1 Rachelle Goda: Email Sent to Ecology Site Manager Jerome Cruz on Friday, 
April 22, 2011 7:21 PM ..................................................................................................... 4 

2.2 Lena Kuliczkowska: Email Sent to Ecology Site Manager Jerome Cruz dated 
Friday, April 29, 2011 11:12 AM ...................................................................................... 8 

2.3 Ronny Seldal: Letter to Ecology Site Manager Jerome Cruz dated May 3, 
2011.................................................................................................................................. 10 

2.4 Don Robbins with Port of Seattle: Letter to Ecology Site Manager Jerome 
Cruz dated May 27, 2011; Email dated Wednesday, October 5, 2011 3:34 PM ............. 11 

APPENDIX A. Original Comments ............................................................................................... 21 

A.1 Rachelle Goda: Email Sent to Ecology Site Manager Jerome Cruz on Friday, 
April 22, 2011 7:21 PM: .................................................................................................. 22 

A.2  Lena Kuliczkowska: Email Sent to Ecology Site Manager Jerome Cruz dated 
Friday, April 29, 2011 11:12 AM .................................................................................... 30 

A.3  Ronny Seldal: Letter to Ecology Site Manager Jerome Cruz dated May 3, 
2011: ................................................................................................................................ 31 

A.4  Don Robbins with Port Of Seattle:Letter to Ecology Site Manager Jerome 
Cruz dated May 27, 2011 ................................................................................................. 35 

APPENDIX B. Technical Memorandum Re: Addendum to SeaTac Development Site RI/FS 
and Draft CAP...................................................................................................................... 43 

 

 

 

 

 

 

 



3 

 

1.0 INTRODUCTION 

The SeaTac Development site (also known as MasterPark Lot C) is located at 16025-16223 
International Boulevard in SeaTac, Washington.  Currently, the property is being used as a 
commercial parking lot serving SeaTac Airport.  Ground water beneath the site is 
contaminated with gasoline range petroleum hydrocarbons and associated chemical 
compounds. It is listed in Ecology’s known and suspected contaminated sites list and in its 
databases under Facility Site ID number 38258847. 

In July 2009, the Department of Ecology (Ecology) and Sea-Tac Investments LLC, ANSCO 
Properties, LLC, and Scarsella Brothers Inc. (Potential Liable Parties (PLPs)) entered into a 
legal agreement called an Agreed Order.  Under the agreement, the responsible parties 
conducted a remedial investigation of contamination at the site, evaluated cleanup 
alternatives, and developed a plan to clean up contamination at the site according to state 
regulations and standards.  The results of this work are provided in a draft Remedial 
Investigation/Feasibility Study Report (RI/FS Report) and Draft Cleanup Action Plan 
(DCAP). A State Environmental Policy Act (SEPA) Checklist and Determination of Non-
Significance (DNS) on the CAP were also provided for public comment. 

A public comment period was held April 29 – May 31, 2011 for the draft RI/FS Report, 
DCAP, and State Environmental Policy Act (SEPA) Determination.  Ecology received four 
comments during the comment period. This responsiveness summary documents the 
comments received and Ecology’s responses. Appropriate revisions will be made to the 
documents in the comment period in order to finalize them in fulfillment of the Agreed 
Order. 

More details on the SeaTac Development site and related documents are available at the 
Washington State Department of Ecology website:  

https://fortress.wa.gov/ecy/gsp/Sitepage.aspx?csid=5994 

Section 2.0 of this Responsiveness Summary provides Ecology’s specific responses 
comments received.  In Appendix A, all the original comments are documented in their 
entirety and as close as possible to original format. Appendix B consists of an Addendum to 
the RI/FS and Draft CAP that was made in response to substantive comments from the Port 
of Seattle. 

 

 

 

https://fortress.wa.gov/ecy/gsp/Sitepage.aspx?csid=5994
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2.0 COMMENTS RECEIVED AND ECOLOGY’S RESPONSES 

2.1 Rachelle Goda: Email Sent to Ecology Site Manager Jerome Cruz on Friday, April 22, 
2011 7:21 PM 

 

How far from the site area are contaminated? 

Ecology’s Response: Past investigations revealed that soil contamination is within the 
property boundary.  The area of contaminated groundwater is wider, extending north past 
south 160th Street, and also west onto the adjoining property to the MasterPark Lot C 
Facility.  However, groundwater is at least 50 feet deep beneath the site.  The attached maps 
should help with the more detailed description provided below. 

For soil, a source of gasoline impacted soils exists within the MasterPark Facility near the 
location of the former gasoline USTs at the northwest corner of the property. Relative 
concentrations of gasoline (and BTEX) in the source area are highest at depths between 10 
feet and 40 feet below ground surface and decrease in concentration as you go deeper. It is 
limited to a zone with an area of approximately 50 to 60 foot diameter.  There are some 
smaller limited spots of petroleum hydrocarbon impacted soil beneath the asphalt parking 
lot in the MasterPark Facility. 

The property which is further north of the MasterPark property may contain its own 
subsurface contamination source.  However, the property owner has not agreed to give 
access to their property. The approach adopted will be to observe the groundwater 
concentrations in nearby wells while groundwater cleanup at the MasterPark Facility is 
carried out to see if it will indicate a source at this nearby property that impacts 
groundwater. 

Ground water is a key medium of contamination at the site.  Groundwater is between 45 and 
115 feet below land surface.  Groundwater analytical results confirm that the source of 
impact is bounded by MW-12 to the north, MW-14 to the south, MW-18 to the east, and 
MW-13 to the west. This is demonstrated by gasoline isoconcentration contour maps that 
were developed for the 2007-2008 (Figure 4-3) and May 2009 (Figure 4-4) groundwater 
sampling events, attached as a file to this message. These figures show that the highest 
concentrations of gasoline were detected in MW-12, MW-13, MW-14, and MW-18. With 
distance from these wells, the concentration of gasoline in groundwater steadily decreases.   

The plume is roughly 640 feet across. 

The plume is well delineated.  The groundwater gasoline plume was estimated in the RI/FS 
to have migrated no more than 140 feet beyond MW-22, which is depicted in Figure 4-6. 
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The gasoline plume will eventually be further delineated northwest of MW-22 through the 
installation of an additional well(s). 

 

How was it determined that no drinking source is contaminated? 

Ecology’s Response: There are no potable groundwater supply wells within a mile of the 
Site in the general down gradient direction (west, southwest or northwest) from the Site. The 
closest groundwater supply well is in the Washington Memorial Park Cemetery, south of the 
Site, and is used for watering. However, this cemetery well has not been impacted by Site 
releases (as per results from Ecology's 2006 and Golder's 2001 sampling events). Therefore, 
there are no current groundwater exposure pathways to off-Site humans from drinking water 
impacted by Site release. 

There is no known discharge of Site groundwater to surface water in the area, including the 
potential wetland area and man-made pond on the cemetery property south of the Site. 

Ground water samples collected from monitoring wells surrounding the site show no 
petroleum hydrocarbon compounds above cleanup levels in the water.  This helped establish 
the limits of most of the plume in relationship to the nearest potable groundwater supply 
well, which is over a mile away. 

 

What health risks are there now, because of the contamination? 

Ecology’s Response: Future MasterPark Facility construction/remediation workers could 
become exposed by direct contact and incidental ingestion to Site near-surface soils (<15 
feet) during construction excavation or impacted soil removal activities in the vicinity of the 
source area (former gasoline USTs at the MasterPark Facility).  

There is a potential risk from vapor intrusion; however, based on soil gas studies conducted, 
there is little if any risk because the levels are very low, as low or lower than air borne levels 
measured from nearby street traffic (ambient air).  

 

Who will oversee and manage the cleanup process from the contaminated site? 

Ecology’s Response: The Department of Ecology and the Potentially Liable parties (PLPs) 
are presently under an Agreed Order to conduct a Remedial Investigation and Feasibility 
Study.  Ecology is the state lead that ensures that the cleanup process follows the Model 
Toxics Control Act (MTCA).  Technical work is paid for by the PLPs.  
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What are the risk for any residents nearby when the cleanup process occur? 

Ecology’s Response: There should be little if any risk when the preferred remedial 
alternative is carried out to clean up the groundwater contamination. 

The air sparging system and soil vapor extraction systems will be on the property and off 
limits to the public.  There is a Health and Safety, a Performance and Compliance 
Monitoring Plan, and a Quality Assurance Project Plan to ensure the systems are 
implemented safely and that the remediation is effective and protective.  Groundwater and 
air will be monitored during and after the operations to ensure the systems are performing 
and that existing hazards to people at the site are minimized.  

 

How was it known that the area was contaminated? 

Ecology’s Response: During development of the property in 2000, Sea-Tac Investments 
found petroleum contamination in soil and groundwater.  High levels of gasoline were found 
in the groundwater aquifer 50-60 ft. beneath the property.  Contamination seemed to be 
from equipment operations and old underground storage tanks used by the former owner or 
former tenants. In 2001, Sea-Tac Investments entered into Ecology's Voluntary Cleanup 
Program to investigate and clean up some of the contamination.  Ecology gave Sea-Tac 
Investments a "No Further Action" letter for cleanup of the soil.  The gasoline 
contamination in the aquifer extends beyond property boundaries and was not cleaned up at 
that time. 

There were later investigations to find the source of contamination in the aquifer.  A series 
of investigations and remedial actions were conducted starting in September 2000 with a 
Phase I Environmental Site Assessment (ESA) followed by Phase II ESA investigations and 
culminating in September 2001 with an independent remedial action (IRA) conducted in 
coordination with property development. Ecology performed groundwater sampling at the 
Site in 2006, and remedial Site investigations resumed in 2007. The activities and results of 
these investigations are reported in the RI/FS report that is available to the public for review 
and comment. 
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How is the clean-up being funded? 

Ecology’s Response: It is being paid for by the Potentially Liable Parties or PLPs (Sea-Tac 
Investments LLC, Scarsella Bros. Inc., and ANSCO Properties, LLC.).  Public funds are not 
being used for the cleanup effort. 

 

Are there enough funding to clean-up the contamination? 

Ecology’s Response: It is the PLPs responsibility to ensure they have sufficient funding 
under Model Toxics Control Act administrative orders.  To actually carry out the cleanup, 
we will see what mechanism will be used to execute the cleanup, such as a consent decree or 
agreed order.  For the present Agreed Order, the PLPs have been funding the investigations 
that produced the RI/FS report and DCAP.  Ecology has been billing the PLPs for Ecology’s 
direct oversight on the project.  An agreed order or consent decree would obligate the PLPs 
to fund the cleanup. 

 

What is the role of SeaTac Investment LLC, ANSCO Properties LLC, and other 
businesses that caused the contamination in regarding to funding and clean-up? 

Ecology’s Response: They are the PLPs and are under an Agreed Order to complete an 
RI/FS and DCAP.  An Agreed Order is a legal document that formalizes the agreement 
between the PLPs and Ecology for actions needed at the site. 

 

 Are those businesses listed above involve in clean-up and funding? 

Ecology’s Response: It is being paid for by the Potentially Liable Parties or PLP’s (Sea-Tac 
Investments LLC, Scarsella Bros. Inc., and ANSCO Properties, LLC).  You can download a 
copy of the Agreed Order as well as the Fact Sheets on the website at: 
https://fortress.wa.gov/ecy/gsp/Sitepage.aspx?csid=599 
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2.2 Lena Kuliczkowska: Email Sent to Ecology Site Manager Jerome Cruz dated Friday, 
April 29, 2011 11:12 AM  

Hi Jerome, 

A new SeaTac development, called Master Park Lot C Expansion, is located west from the 
existing Master Park on International Blvd and S 160th St. ( except Mr. Loudon property). 
The area for the proposed Surface Parking is in lease, and is part of Washington Memorial 
Cemetery. 

Could you please give us more information how the Cleanup Program ID# 5994 will affect 
the design and construction of the new parking area?  

Thank you, 

Lena 

Lena Kuliczkowska 
Senior Engineering Technician 
City of SeaTac 
Engineering Division 

206.973.4737 

 

Ecology’s Response:  Ecology responded by email to Ms. Kuliczkowska on April 29, 2011. 
Ecology provided a page from the Draft Cleanup Action Plan showing the map of the 
proposed air sparging and soil vapor extraction (SVE) wells.  Ecology noted that they are 
within the original property boundaries of MasterPark Lot C, so it was Ecology’s opinion 
that it should not affect the construction activities for the Expansion.  Golder Associates, the 
technical consultants for the potentially liable parties, was cc’d on the message so that they 
could confirm or follow up to the question. 

Ecology noted that it looks like the groundwater plume is beneath the Lot C expansion, and 
there are monitoring wells (MW-17 and MW-16) located there, so Ecology was sure that 
Golder Associates will request that these wells not be destroyed.  The cleanup will 
remediate the plume source and the plume. 

Ecology indicated that it is not sure when the new construction will start, but suggested that 
all parties should probably communicate more so each will be aware of their respective 
construction schedules, especially when work starts at the western property boundary of Lot 
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C.  This area will probably require some construction coordination and information 
exchange. 
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2.3 Ronny Seldal: Letter to Ecology Site Manager Jerome Cruz dated May 3, 2011 

(Excerpts from Mr. Seldal’s letter follow) 

“My comment has to do with a business just across the street, less than ½ block away from 
the site you are asking for comments about.  

Address Carlos Paint Shop-Formerly: M and M Finishing 16600 International Blvd, SeaTac, 
WA 98188.” 

“So to sum up, this property at 16600 International Blvd is hazardous property to the public 
both in the Air quality and in the ground soil from blocks around so my comment would be: 
Is there some way of get with the property owner and see what it would take to cleanup the 
hazardous soil and maybe work with him to find funding for this cleanup.” 

Ecology’s Response:  On May 5, 2011, Site Manager Jerome Cruz left a voicemail to Mr. 
Seldal thanking him for his interest in the site and stating that his letter was referred to 
Donna Musa, who coordinates the Initial Investigations/Site Hazard Assessment Team in 
Ecology’s Toxics Cleanup Program.  The property referred to in Mr. Seldal’s letter is not 
part of the SeaTac Development site.  However, by referring it to Initial Investigations and 
Site Hazard Assessment, the property can be evaluated to see if there is contamination that 
will require listing in Ecology’s Confirmed and Suspected Contaminated Sites List, 
following regulatory process under the Model Toxics Control Act (MTCA). 
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2.4 Don Robbins with Port of Seattle: Letter to Ecology Site Manager Jerome Cruz dated 
May 27, 2011; Email dated Wednesday, October 5, 2011 3:34 PM 

Comments by the Port may be found in their entirety in Appendix A.4 of this 
Responsiveness Summary. 

Golder Associates, the technical consultant for the SeaTac Development PLP Group, 
prepared an Addendum to the SeaTac Development Site RI/FS and Draft CAP in response 
to the Port of Seattle comments from May 27, 2011.  Ecology reviewed the Addendum and 
approved its contents for incorporation in the RI/FS Report and Draft Cleanup Plan.  The 
Addendum is included as Appendix B of this Responsiveness Summary and has been 
updated to address the Port’s October 5, 2011 comments.  

Ecology’s response to the Port’s October 5, 2011 email follows. 

Don Robbins with Port of Seattle: Email dated Wednesday, October 5, 2010 3:34 PM 

Jerome, 

Thank you for the opportunity to comment on the September 15, 2011, Addendum to the 
Sea-Tac Development Site RI/FS and DCAP. A spreadsheet with detailed comments is 
attached, but our primary concerns are as follows: 

Vapor Intrusion Analysis 

The vapor intrusion analysis is still inadequate to determine whether future users of Port 
property will be protected from health risks.  First, the text on soil vapor issues addressed 
only buildings north of South 160th Street.  The Addendum also needs to address soil vapor 
issues for usage of the Port’s  property located south of South 160th Street.  Second, the 
analysis looked only at commercial use.   While the Port’s property is currently used for 
parking, the future use is not known at this time and could well involve residential 
uses.  Therefore we think the analysis should be based on unrestricted usage.   

As you know, in June we met with you and SeaTac Development to discuss this concern 
(among other things).  At that time, the Port was advocating that additional sampling be 
conducted on the parking lot property.  Instead of installation of an additional well, we 
agreed to accept that the level of contaminant concentrations depicted on isoconcentration 
maps created for the remedial investigation is a reasonable approximation of what sampling 
would establish.  We would like to point out that these maps  show concentrations of 
benzene in groundwater greater than 20 ug/liter at this location.  This significantly exceeds 
the Method B groundwater screening level of 2.4 ug/liter for benzene contained in table B-1 
of Ecology’s Draft Vapor Intrusion Guidance.   In addition, soil vapor measurements near 
the Cemetery residence exceeded the Method B soil gas, sub-slab screening level of 3.2 
ug/liter for benzene.   A further evaluation of the vapor intrusion pathway must be 
completed for that area of the benzene plume beneath Port property using unrestricted land 
use screening criteria. 
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Sufficiency of Delineation 

The Addendum concludes that the plume has been sufficiently delineated.  Given increases 
in TPH-G and benzene at MW-22 during the last two sampling rounds, the Port believes a 
“wait and see” position is more appropriate.  The Addendum should include a thorough 
review of the  plume stability after a year of quarterly data has been acquired. At that time, 
if concentrations of TPH-G and/or benzene show an upward trend in nearby wells, then 
MW-A should be re-sampled.  We believe providing for this contingency is a more 
protective approach to the potential risks.  
 
Thanks again for the opportunity to comment, please give me a call if you have any 
questions, 

Don Robbins 
Port of Seattle 
Aviation/Environmental 
(206) 787-4918 
robbins.d@portseattle.org 
 
All email to or from this account 
is public and may be subject to disclosure. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

mailto:robbins.d@portseattle.org
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Contents of Attached File “Copy of Addendum_Comments_093011 (3).xlsx”  

 
Port of Seattle Comments 9/30/11 on: 

Golder Associates, Inc., 2011, Technical memorandum, Addendum to SeaTac 
Development Site RI/FS and Draft CAP, September 15, 2011. 

Table 
Items Page Item Comment 

ITEM 1 2 1 Statement is in error. The Port has provided an 
aerial photograph that is shown in Addendum 
figures.  

ITEM 2 2 2 Please specify the vertical datum. 
ITEM 3 2 3, 4, & 

Figure 1 
Till was logged in wells MW-4, Port MW-1, and 
Port MW-2 and should be shown on the figure. 

ITEM 4 3, §3 5 The Addendum should state that the next round 
of water level measurements will include MW-A 
and MW-B in the groundwater flow path 
analysis. Port will provide survey data when 
available. 

ITEM 5 3, §6 5 When is sampling scheduled to begin under the 
Compliance Monitoring Plan? Was March 2010 
the most recent sampling event? 

ITEM 6 4 6 Short-term increases in TPH-G and benzene 
values were reported at MW-22. The Port 
believes collection of additional groundwater 
monitoring data is necessary to determine 
whether contaminant concentrations are stable or 
declining in wells closest to Port property, 
especially near MW-B.   A contingent task 
should be added to the addendum to increase the 
scope of sampling to include MW-A if nearby 
wells begin to show an upward trend. 

ITEM 7 6 14 The Port understood at our June 2011 meeting 
that all data would be presented graphically as 
an aid to interpretation and results of all 
sampling events would be included. Also, TPH-
G concentration above MTCA in March 2010 
indicates that MW-19 should be included in the 
plots. 
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ITEM 8 7, 8, 9, 
& 12 

Soil Vapor 
1, 2, 3, & 4; 
Section 3.0 
2nd bullet 

The potential for vapor intrusion must be 
evaluated for the least restrictive property uses 
on the Port owned parking lot property south of 
South 160th Street.  The RI/FS has only 
evaluated this pathway using a "commercial 
building" scenario. 

ITEM 9 11 25, 26 The Port will review and comment on the 
Engineering Design Report and the Compliance 
Monitoring Plan data and conclusions. 

ITEM 10 12 Section 3.0, 
1st bullet 

MW-B is on the South 160th Street right-of-
way. 

ITEM 11   Table B-1 Groundwater MTCA A table value should be 
800 ug/L since benzene was detected in MW-B. 

ITEM 12   Figure 4 What criteria were used to define the plume 
boundary, particularly near MW-B and MW-A?   
MW-19 should be included within the plume 
boundary, given the TPH-G increase to 1300 
ug/L in 3/10, the most recent data available. 

 

 

Ecology’s Response:   

General: Further input from the Port has been very productive and has included the installation of 
two additional wells as well as additional ground water quality information independently obtained 
by the Port at areas north and northwest of the site before or during the Port’s redevelopment of its 
adjoining property (see attached Addendum in Section 3).  

The Port conducted two investigations of groundwater during the mid to late 2000s.  A 2004 
groundwater investigation, in which three wells were installed, was conducted on Port property near 
the intersection of International Boulevard and S. 160th Street (northwest quadrant of intersection).  
Petroleum hydrocarbons were not detected in groundwater samples from these three wells that were 
subsequently decommissioned.  The Port also conducted a baseline groundwater study, in which 
five borings were extended to the groundwater table and grab samples were obtained from 
temporary wells.  The Port provided Ecology the results of its ground water grab samples obtained 
in September and October 2008 from temporary wells it installed on its property north and 
northwest of the Site plume.  Results also showed nondetects for petroleum hydrocarbon 
compounds. 
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Two additional wells (Port MW-A and Port MW-B) were installed and sampled by the Port and the 
PLPs in August 2011.  Port well MW-A, located north of the site and on Port property, yielded 
nondetects for any contaminants of concern that could be associated with the SeaTac Development 
site plume.  Port well MW-B, located northwest of the site on South 160th Street right-of-way, 
detected gasoline and diesel  and  several gasoline petroleum compounds below MTCA cleanup 
Levels. 

Ecology concludes that these preliminary results indicate the plume is not extensively on Port 
property and that the northwest sector of the plume may be beginning to migrate toward Port 
property in the vicinity just north of S. 160th Street.  However, based on nearby concentrations in 
wells MW-22 and MW-17, the west edge of the plume above MTCA Cleanup Levels is expected to 
be below the Port’s parking lot property west of the MasterPark parking lot and South of S. 160th 
Street.  As pointed out by the Port, benzene concentrations may be expected to be in the order of 20 
µg/L or greater in ground water in this area.  

With the operation of the Soil Vapor Extraction and Air Sparging remedial alternative, 
concentrations in this area are expected to drop much lower than what preliminary ground water 
results are showing, decreasing the size of the plume and removing or mitigating the risks 
associated with the ground water plume, including vapor intrusion risks (please see our response 
below to Table Item 8).  The DCAP and Compliance Monitoring Plan (CMP) provide an adequate 
monitoring network and schedule to monitor the plume’s behavior, assess system performance, and 
natural attenuation processes.  It will include the new well at the northwest, MW-B. The DCAP 
contains contingencies to install additional wells, assess corrective actions, and modify monitoring 
regimes if the plume for some reason is larger or if well concentrations increase. 

Ecology believes that the preferred cleanup alternative should be implemented without any further 
delay in order to will reduce the site COCs, prevent further migration of the plume onto Port 
property, and remediate COCs to protect human health and the environment following MTCA 
requirements.   Ecology does not foresee substantial gaps in characterization of the plume extent 
and risks once remediation is underway. Source and plume treatment is expected to reduce the 
footprint of the existing petroleum hydrocarbon contamination, especially the more volatile 
compounds like benzene, to the point that it no longer impacts adjoining properties, including the 
Port’s. 

Specific Responses to Table Items 

ITEM 1 - Page 2, Item 1: Statement is in error. The Port has provided an aerial photograph that is 
shown in Addendum figures.  

Ecology’s Response: Ecology agrees. Due to incorporation of new Port structures in Addendum 
figures, the original comment has been addressed. 
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ITEM 2 - Page 2, Item 2: Please specify the vertical datum.  

Ecology’s Response: The vertical datum is the City of SeaTac, NAVD 88. 

 

ITEM 3 - Page 2, Items 3, 4, & Figure 1: Till was logged in wells MW-4, Port_MW-1, and 
Port_MW-2 and should be shown on the figure. 

Ecology’s Response: Golder did not log the Port MW-1, Port MW-2 or Port MW-3 boreholes and 
will not extend their interpretation of the till on Port’s property.  The MasterPark well MW-4 
borehole/well has been entered on the figure in the Addendum that is provided in Section 3.  

 

ITEM 4 - Page 3, §3, Item 5: The Addendum should state that the next round of water level 
measurements will include MW-A and MW-B in the groundwater flow path analysis. Port will 
provide survey data when available. 

Ecology’s Response: Agreed. Port MW-B will be incorporated in the compliance monitoring plan. 
Port MW-A will not be included due to nondetects in this well and in previous ground water 
investigations in this area north of the site. Groundwater from Port MW-A well may be sampled 
after the remediation system is turned off for confirmation. 

 

ITEM 5 - Page 3, §6, Item 5: When is sampling scheduled to begin under the Compliance 
Monitoring Plan? Was March 2010 the most recent sampling event? 

Ecology’s Response: Yes, March 2010 was the last time the MasterPark well network was 
sampled.         Compliance monitoring will begin once the remedial system is installed and becomes 
operational.  We have no interim groundwater monitoring plan right now. 

 

ITEM 6 - Page 4, Item 6: Short-term increases in TPH-G and benzene values were reported at 
MW-22. The Port believes collection of additional groundwater monitoring data is necessary to 
determine whether contaminant concentrations are stable or declining in wells closest to Port 
property, especially near MW-B.   A contingent task should be added to the addendum to increase 
the scope of sampling to include MW-A if nearby wells begin to show an upward trend. 
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Ecology’s Response: The DCAP and CMP, through the Addendum, already incorporates 
compliance monitoring and trends determination using Monitored Natural Attenuation protocols, 
for groundwater from the Port MW-B well.  Groundwater from Port MW-A well may be sampled 
after the remediation system is turned off for confirmation. 

 

ITEM 7 - Page 6, Item 14: The Port understood at our June 2011 meeting that all data would be 
presented graphically as an aid to interpretation and results of all sampling events would be 
included. Also, TPH-G concentration above MTCA in March 2010 indicates that MW-19 should be 
included in  the plots. 

Ecology’s Response: The Addendum appends a table with more data and details why all data could 
not be presented as a time series. The Tables in the RI/FS Report contain all the analytical data for 
groundwater in well MW-19 that could be plotted by anybody for aiding interpretation.  Golder 
Associates will make a time series plot of MW-19 for TPH-Gasoline and send the plot directly to 
the Port.   

 

ITEM 8 - Pages 7, 8, 9, & 12, Soil Vapor 1, 2, 3, & 4; Section 3.0 2nd bullet: The potential for 
vapor intrusion must be evaluated for the least restrictive property uses on the Port owned parking 
lot property south of South 160th Street.  The RI/FS has only evaluated this pathway using a 
"commercial building" scenario. 

Ecology’s Response: The Port-owned property south of South 160th Street and adjacent west of 
the site is paved and zoned AVO (Aviation Operations).  At the time of the RI/FS, it was 
undeveloped property and was completed as a parking lot in 2010.  Currently, there is only a taxi 
dispatcher office building on the parcel that conservatively represents commercial land use.  The 
Port property is presently not being used for residential land use, nor has the Port indicated that it 
has plans to develop the parcel for residential use in the near future within their Comprehensive 
Plan for the Airport area.  

As part of the RI/FS, a (second) soil vapor investigation was conducted in 2009 at a residential 
building (Cemetery house) on the Washington Memorial Park Cemetery property.  At that time the 
building was located immediately east of the newly constructed Port parking lot and closer to the 
center of the petroleum hydrocarbon plume. The potential for vapor intrusion was assessed due to a 
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concern that benzene or other petroleum-related VOCs might be volatilizing from the water table,1 
contaminating soil gas, and leading to unacceptable  indoor air impacts.  

Benzene was the only COC detected in the 2009 soil vapor samples which exceeded conservative 
soil vapor screening levels.  The maximum concentration detected (16 µg/m3) was less than the 
industrial (equivalent commercial) screening levels, but was about five times higher than the 1X10-6 
unrestricted-use screening level (3.2 µg/m3).  Benzene levels in crawlspace air samples were no 
higher than ambient air concentrations. Based on these findings Ecology determined that the 
cemetery house did not require mitigation. 

The cemetery house has subsequently been torn down and there are no buildings located in the 
nearby area.  So there is no current vapor intrusion exposure pathway for this part of the site.  It is 
true, though, that this could change in the future.  If buildings were constructed in the area before 
the cleanup action had successfully reduced benzene concentrations at the water table to cleanup 
levels, it is possible that vapor intrusion could potentially threaten indoor air quality inside those 
new residential buildings.  Should residential building construction occur, the PLPs will be 
responsible at that time for further assessing vapor intrusion to determine the potential for 
unacceptable indoor impacts. 

The 2.4 µg/L Method B benzene groundwater screening level in Table B-1 of  Ecology’s Draft 
Vapor Intrusion Guidance (Publication No. 09-09-047 October 2009) is not a site-specific value.  
Nor is it intended for use as a Cleanup Level.  It is a value that essentially determines whether vapor 
intrusion should or should not be further assessed.  Since MasterPark groundwater levels of benzene 
exceeded this value, follow-up vapor intrusion assessment (primarily soil gas sampling) was 
performed during the RI.  The assessment determined that even though groundwater concentrations 
of benzene significantly exceeded the Guidance screening level,2 soil gas at 10 feet was only 
marginally above conservative screening levels, and crawlspace air was no more contaminated than 
ambient air.  The groundwater benzene concentration protective of residential indoor air (via vapor 
intrusion), therefore, is likely to be considerably higher than 2.4 µg/l at the MasterPark site. 

Reduced benzene concentrations at the saturated zone source and attenuation and biodegradation 
through 66 feet of vadose zone should, over time, reduce soil vapor concentrations considerably at 
the site. The Port property is located downgradient of the locations where soil gas samples were 
collected in 2009.  It is over a part of the plume with benzene concentrations expected to be lower 

                                                      

1 The water table is at a depth of over 66 feet below ground in this area (MW-16). 

2 Dissolved ground water benzene in MW-16 (nearest to the building) ranged from 51 µg/L to 160 
µg/L, 20 to 60 times the Method B benzene groundwater screening level for vapor intrusion. 
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than those in the area where vapor intrusion measurements were taken during the RI/FS.  The 
presence of the asphalt parking lot cap, and application of the SVE and Air sparging system should 
reduce ground water contaminant levels to a point where soil vapor risks are virtually eliminated at 
the Port’s parking lot.3  

The Port has noted that “While the Port’s property is currently used for parking, the future use is not 
known at this time and could well involve residential uses.  Therefore we think the analysis should 
be based on unrestricted usage.  A further evaluation of the vapor intrusion pathway must be 
completed for that area of the benzene plume beneath Port property using unrestricted land use 
screening criteria.”   

Ecology agrees; it is possible that the property could be further developed, buildings could be 
constructed, and some or all of the buildings could be used for residential purposes.  But based on 
Ecology’s assessment of the 2009 sampling results near the cemetery building, it does not appear 
likely that vapor intrusion would need to be mitigated in any newly constructed building.  The 
likelihood should become more remote with time, as the cleanup action reduces groundwater and 
soil gas benzene levels.  Nevertheless, if the Port decides to construct residential buildings and 
convert the parking lot property to residential use before the preferred remedial alternative has 
achieved vapor intrusion-related remedial objectives, the PLPs will be responsible for further 
assessing the vapor intrusion threat associated with the new residential structures.  

 

ITEM 9 - Page 11, Item 25, 26: The Port will review and comment on the Engineering Design 
Report and the Compliance Monitoring Plan data and conclusions. 

Ecology’s Response: Ecology agrees. 

 

ITEM 10 - Page 12, Item Section 3.0, 1st bullet: MW-B is on the South 160th Street right-of-way. 

Ecology’s Response: Sentence will be revised. 

 

ITEM 11 - Table B-1: Groundwater MTCA A table value should be 800 ug/L since benzene was 
detected in MW-B. 

                                                      

3 The MTCA Method A ground water cleanup level for benzene at the site is 5 µg/L.  This is only 
twice the vapor intrusion Guidance’s Method B ground water screening level of 2.4 µg/L for 
unrestricted land use, which, as noted above, appears to be overly conservative for this site.   
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Ecology’s Response: Ecology agrees. Entry in Table B-1 will be revised to show a MTCA Method 
A value of 800 µg/L for TPH-Gx. 

 

ITEM 12 - Figure 4: What criteria were used to define the plume boundary, particularly near MW-
B and MW-A?   MW-19 should be included within the plume boundary, given the TPH-G increase 
to 1300 ug/L in 3/10, the most recent data available. 

Ecology’s Response: The plume boundary in Figure 4 is estimated based on hydrogeologic and 
geochemical principles using the applicable MTCA Method A ground water cleanup level for 
dissolved gasoline (TPH-Gx) and petroleum related compounds.  The Addendum will be revised to 
use the March 2010 plume footprint for TPH-Gx (Figure 4-6 in the RI/FS Report) for Figure 4.  
This will include MW-19 in the plume boundary. 
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APPENDIX A. ORIGINAL COMMENTS 

A.1 Rachelle Goda: Email Sent to Ecology Site Manager Jerome Cruz on Friday, April 22, 
2011 7:21 PM: 

-----Original Message----- 
From: rachellegoda@yahoo.com [mailto:rachellegoda@yahoo.com]  
Sent: Friday, April 22, 2011 7:21 PM 
To: Cruz, Jerome (ECY) 
Subject: SeaTac Development Site 
 
Hi,  
Thank you for sending out information about SeaTac Development site. I just 
have a few question? 
-How far from the site area are contaminated? 
-How was it determined that no drinking source is contaminated? 
-What health risks are there now, because of the contamination? 
-Who will oversee and manage the cleanup process from the contaminated site? 
-What are the risk for any residents nearby when the cleanup process occur? 
-How was it known that the area was contaminated? 
 
Thank you for your time and answering these questions?  
 
Rachelle Goda
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-----Original Message----- 
From: rachellegoda@yahoo.com [mailto:rachellegoda@yahoo.com]  
Sent: Tuesday, April 26, 2011 8:27 AM 
To: Cruz, Jerome (ECY) 
Subject: Re: SeaTac Development Site 
 
Thank you! I hope your having a good day. I would like to add a few more 
questions.  
-How is the clean-up being funded? 
-Are there enough funding to clean-up the contamination? 
-What is the role of SeaTac Investment  LLC, ANSCO Properties LLC, and other 
businesses that caused the contamination in regarding to funding and clean-
up? 
-Are those businesses listed above involve in clean-up and funding? 
 
Thank you again for your time, 
 
Rachelle Goda 
 
 
On Apr 25, 2011, at 8:13 AM, "Cruz, Jerome (ECY)" <JCRU461@ECY.WA.GOV> wrote: 
 
Good morning Ms. Goda, 
I will get back to you to answer your questions about the SeaTac 
Development site. 
Thank you, 
Jerome 
 
 
Jerome B. Cruz, Ph.D. 
Toxics Cleanup Program, Northwest Regional Office  
3190 - 160th SE Bellevue, WA 98008  
Tel: (425) 649-7094 Fax: (425) 649-7098 
Jerome.Cruz@ecy.wa.gov  
http://www.ecy.wa.gov/programs/tcp/cleanup.html  
-----Original Message----- 
From: rachellegoda@yahoo.com [mailto:rachellegoda@yahoo.com]  
Sent: Tuesday, April 26, 2011 4:35 PM 
To: Cruz, Jerome (ECY) 
Subject: Re: SeaTac Development Site 
Thank you for your reply and answer. 
Rachelle Goda 
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On Apr 26, 2011, at 8:44 AM, "Cruz, Jerome (ECY)" <JCRU461@ECY.WA.GOV> wrote: 
Good morning Rachelle, 
To save me some time, I will answer your latest questions. 
  
-How is the clean-up being funded? 
ANSWER:  
It is being paid for by the Potentially Liable Parties or PLPs (Sea-Tac 
Investments LLC, Scarsella Bros. Inc., and  ANSCO Properties, LLC). 
  
-Are there enough funding to clean-up the contamination? 
ANSWER: 
It is the PLPs responsibility to ensure they have sufficient funding under 
Model Toxics Control Act administrative orders.  To actually carry out the 
cleanup, we will see what mechanism will be used to execute the cleanup, such 
as a consent decree or agreed order.    For the present agreed order, the 
PLPs has been funding the investigations that produced the RI/FS report and 
DCAP. 
  
-What is the role of SeaTac Investment  LLC, ANSCO Properties LLC, and other 
businesses that caused the contamination in regarding to funding and clean-
up? 
ANSWER: 
They are the PLPs and are under an Agreed Order to complete an RI/FS and 
DCAP.  An Agreed Order is a legal document that formalizes the agreement 
between the PLPs and Ecology for actions needed at the site. 
  
-Are those businesses listed above involve in clean-up and funding? 
ANSWER: 
Yes (see answer to first question for complete list). 
 
You can download a copy of the Agreed Order as well as Fact sheets on the 
site at: 
http://www.ecy.wa.gov/programs/tcp/sites/seaTacDev/seaTacDev_hp.html 
  
I hope to get back to you with the answers to questions from your first email 
soon. 
  
Thanks, 
Jerome 
 
Jerome B. Cruz, Ph.D. 
Toxics Cleanup Program, Northwest Regional Office  
3190 - 160th SE Bellevue, WA 98008  

mailto:JCRU461@ECY.WA.GOV
http://www.ecy.wa.gov/programs/tcp/sites/seaTacDev/seaTacDev_hp.html
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Tel: (425) 649-7094 Fax: (425) 649-7098 
Jerome.Cruz@ecy.wa.gov  
http://www.ecy.wa.gov/programs/tcp/cleanup.html  
 
 
-----Original Message----- 
From: rachellegoda@yahoo.com [mailto:rachellegoda@yahoo.com]  
Sent: Tuesday, May 17, 2011 8:15 AM 
To: Cruz, Jerome (ECY) 
Cc: <DMorell@golder.com>; Longley, Kirsi; Lui, Nancy (ECY) 
Subject: Re: SeaTac Development Site 
 
Hello Mr. Cruz, 
I hope you are enjoying this day. I am appreciative of your time and 
researching to answer the questions. Please keep me posted of any new 
information. Thank you again and continue doing and excellent job of 
overseeing this project. Have a wonderful day.  
Rachelle Goda 
 
On May 16, 2011, at 10:29 AM, "Cruz, Jerome (ECY)" <JCRU461@ECY.WA.GOV> 
wrote: 
Hello, Ms. Goda, 
I apologize for the delay in getting back to you on your first set of 
questions.  Here are the answers to your questions.  Please feel free to 
contact me again if I can explain further. 
Jerome 
 
QUESTION 
-How far from the site area are contaminated? 
ANSWER 
Past investigations revealed that soil contamination is within the 
property boundary.  The area of contaminated groundwater is wider, 
extending north past south 160th Street, and also west onto the 
adjoining property to the MasterPark Facility.  However, groundwater is 
at least 50 feet deep beneath the site.  The attached maps should help 
with the more detailed description provided below. 
 
For soil, a source of gasoline impacted soils exists within the 
MasterPark Facility near the location of the former gasoline USTs at the 
northwest corner of the property. Relative concentrations of gasoline 
(and BTEX) in the source area are highest at depths between 10 feet and 
40 feet below ground surface and decrease in concentration as you go 
deeper. It is limited to a zone with an area of approximately 50 to 60 
foot diameter.  There are some smaller limited spots of petroleum 

mailto:Jerome.Cruz@ecy.wa.gov
http://www.ecy.wa.gov/programs/tcp/cleanup.html
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hydrocarbon impacted soil beneath the asphalt parking lot in the 
Masterpark Facility. 
 
The property which is further north of the MasterPark property may 
contain its own subsurface contamination source.  However, the property 
owner has not agreed to accessing their property and so the approach 
adopted will be to observe the groundwater concentrations in nearby 
wells while groundwater cleanup at the MasterPark Facility is carried 
out to see if it will indicate a source at this nearby property that 
impacts groundwater. 
 
Ground water is a key medium of contamination at the site.  Groundwater 
is between 45 and 115 feet below land surface.  Groundwater analytical 
results confirm that the source of impact is bounded by MW-12 to the 
north, MW-14 to the south, MW-18 to the east, and MW-13 to the west. 
This is demonstrated by gasoline isoconcentration contour maps that were 
developed for the 2007-2008 (Figure 4-3) and May 2009 (Figure 4-4) 
groundwater sampling events, attached as a file to this message. These 
figures show that the highest concentrations of gasoline were detected 
in MW-12, MW-13, MW-14, and MW-18. With distance from these wells, the 
concentration of gasoline in groundwater steadily decreases.   
 
The plume is roughly 640 feet across. 
 
The plume is well delineated, except for the area to the northwest where 
heavy construction by the Port of Seattle north of South 160th Street 
has prevented further investigation.  The groundwater gasoline plume is 
estimated to have migrated about 140 feet beyond MW-22, which is 
depicted in Figure 4-6. The gasoline plume will eventually be further 
delineated northwest of MW-22 through the installation of an additional 
well(s). 
 
QUESTION 
-How was it determined that no drinking source is contaminated? 
ANSWER 
There are no potable groundwater supply wells within a mile of the Site 
in the general downgradient direction (west, southwest or 
northwest) from the Site. The closest groundwater supply well is in the 
Washington Memorial Park Cemetery, south of the Site, and is used for 
watering. However, this cemetery well has not been impacted by Site 
releases (as per results from Ecology's 2006 and Golder's 2001 sampling 
events). Therefore, there are no current groundwater exposure pathways 
to off-Site humans from drinking water impacted by Site release. 
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There is no known discharge of Site groundwater to surface water in the 
area, including the potential 
wetland area and man-made pond on the cemetery property south of the 
Site. 
 
Ground water samples collected from monitoring wells surrounding the 
site show no petroleum hydrocarbon compounds above cleanup levels in the 
water.  This helped establish the limits of most of the plume in 
relationship to the nearest potable groundwater supply well, which is 
over a mile away. 
 
QUESTION 
-What health risks are there now, because of the contamination? 
ANSWER 
Future MasterPark Facility construction/remediation workers could become 
exposed by direct contact and 
incidental ingestion to Site near-surface soils (<15 feet) during 
construction excavation or impacted soil 
removal activities in the vicinity of the source area (former gasoline 
USTs at the MasterPark Facility).  
 
There is a potential risk from vapor intrusion, however, based on some 
soil gas studies conducted, there is little if any risk because the 
levels are very low, as low or lower than air borne levels measured from 
nearby street traffic (ambient air).  
 
QUESTION 
-Who will oversee and manage the cleanup process from the contaminated 
site? 
ANSWER 
The Department of Ecology and the Potentially Liable parties are 
presently under an Agreed Order to conduct an remedial investigation and 
feasibility study.  Ecology is the state lead that ensures that the 
cleanup process follows the Model Toxics Control Act (MTCA).  Technical 
work is paid for by the PLPs.  
 
QUESTION 
-What are the risk for any residents nearby when the cleanup process 
occur? 
ANSWER 
There should be little if any risk when the preferred remedial 
alternative is carried out to clean up the groundwater contamination. 
The air sparging system and soil vapor extraction systems will be on the 
property and off limits to the public.  There is a Health and Safety, a 



28 

 

Performance and Compliance Monitoring Plan, and a Confirmational 
Monitoring Plan to ensure the systems are implemented safely and that 
the remediation is effective and protective.  Groundwater and air will 
be monitored during and after the operations to ensure the systems are 
performing and that existing hazards to people at the site are 
minimized.  
 
QUESTION 
-How was it known that the area was contaminated? 
ANSWER 
In 2000 during development of the property, Sea-Tac Investments found 
petroleum contamination in soil and groundwater.  High levels of 
gasoline were found in the groundwater aquifer 50-60 ft. beneath the 
property.  Contamination seemed to be from equipment operations and old 
underground storage tanks used by the former owner or former tenants. In 
2001 Sea-Tac Investments entered into Ecology's Voluntary Cleanup 
Program to investigate and clean up some of the contamination.  Ecology 
gave Sea-Tac Investments a "No Further Action" letter for cleanup of the 
soil.  The gasoline contamination in the aquifer extends beyond property 
boundaries and was not cleaned up at that time. 
 
There were later investigations to find the source of contamination in 
the aquifer.  A series of investigations and remedial actions were 
conducted starting in September 2000 with a Phase I Environmental Site 
Assessment (ESA) followed by Phase II ESA investigations and culminating 
in September 2001 with an independent remedial action (IRA) conducted in 
coordination with property development. Ecology performed groundwater 
sampling at the Site in 2006, and remedial Site investigations resumed 
in 2007. The activities and results of these investigations are reported 
in the RI/FS report that is available to the public for review and 
comment. 
 
Jerome B. Cruz, Ph.D. 
Toxics Cleanup Program, Northwest Regional Office  
3190 - 160th SE Bellevue, WA 98008  
Tel: (425) 649-7094 Fax: (425) 649-7098 
Jerome.Cruz@ecy.wa.gov  
http://www.ecy.wa.gov/programs/tcp/cleanup.html  
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-----Original Message----- 
From: rachellegoda@yahoo.com [mailto:rachellegoda@yahoo.com]  
Sent: Friday, April 22, 2011 7:21 PM 
To: Cruz, Jerome (ECY) 
Subject: SeaTac Development Site 
 
Hi,  
Thank you for sending out information about SeaTac Development site. I 
just have a few question? 
-How far from the site area are contaminated? 
-How was it determined that no drinking source is contaminated? 
-What health risks are there now, because of the contamination? 
-Who will oversee and manage the cleanup process from the contaminated 
site? 
-What are the risk for any residents nearby when the cleanup process 
occur? 
-How was it known that the area was contaminated? 
 
Thank you for your time and answering these questions?  
 
Rachelle Goda 
<SeaTacDevt RI-FS Final Report Fig4-3.jpg> 
<SeaTacDevt RI-FS Final Report Fig4-4.jpg> 
<SeaTacDevt RI-FS Final Report Figs4-6.jpg> 
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A.2  Lena Kuliczkowska: Email Sent to Ecology Site Manager Jerome Cruz dated Friday, 
April 29, 2011 11:12 AM 

-----Original Message----- 

From: Lena Kuliczkowska [mailto:lkuliczkowska@ci.seatac.wa.us]  
Sent: Friday, April 29, 2011 11:12 AM 
To: Cruz, Jerome (ECY) 
Subject: new development project v cleanup 

Hi Jerome, 

A new SeaTac development, called Master Park Lot C Expansion, is located west from the existing Master 
Park on International Blvd and S 160th St. ( except Mr. Loudon property). The area for the proposed Surface 
Parking is in lease, and is part of Washington Memorial Cemetery. 

Could you please give us more information how the Cleanup Program ID# 5994 will affect the design and 
construction of the new parking area?  

Thank you, 

Lena 

Lena Kuliczkowska 
Senior Engineering Technician 
City of SeaTac 
Engineering Division 
206.973.4737 
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A.3  Ronny Seldal: Letter to Ecology Site Manager Jerome Cruz dated May 3, 2011: 
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Transcribed Letter follows: 

My comment has to do with a business just across the street, less than ½ block away from the site you are 
asking for comments about. Address below. 

Address: Carlos Paint Shop-Formerly: M and M Finishing 16600 International Blvd, SeaTac, WA 98188. 

The owner of the property has been trying to sell it for the last two-three years because he was being visited 
by Environmental Health Investigators from Hazardous Waste Management Program for exhausting 
hazardous fumes into the neighborhood just east of the business at 16600 International Blvd. 

Now, the owner is renting to a Paint Shop which is venting fumes into the neighborhood.  There has been a 
Ramada Hotel and a Bank of America built very close to this paint shop, which as you know had to move 
there to make room from the new Light Rail System.  I did a little research and come to find out the old 
business, M&M Finishing, was told they had to upgrade their paint fumes exhaust system, which included a 
30 foot high vent that would vent the fumes 30 feet above the roof of the building.  But, because of the 
restrictions in this area the city would not issue a permit to allow such a structure.  Also, the cost of 
upgrading the finishing companies exhaust system inside the building was too much for the owner of the 
Property and that’s why he was trying to sell it.  I also learned that the ground under the building is 
completely saturated with hazardous material and to remove it would cost over two times the value of the 
property because of the new regulations reguarding [sic] soil with hazardous material.  It’s my understanding 
it goes very deep under the building. 

As you know there is a well up on the top the hill which helps supply the city of seatac with water.  I have had 
a sink hole in my driveway that was about 3 ½ feet and about 4 or 5 inches around the top that I filled in with 
gravel from my driveway.  My neighbor drained his pool and a week later he asked me if I noticed any 
excess water in my yard and I said No. My point is that this whole hill side has a lot of underground water 
and it be pushing all that hazardous material under the building at 16600 Int. BLvd  right into your site of 
concern for a long time, as well as right now. 

So, my comment would be: 

Is there some way of get with the property owner and see what it would take to  cleanup the hazardous soil 
and maybe work with him to find funding for this cleanup. If he is still selling it maybe the city can purchase it 
in order to get federal funding. The city could even purchase the property and put a road through it, 166th, 
right to International BLV. I’m just brain storming here; But if this property could be cleaned up some way it 
would make it safer for the public and the animals in the pond across the street in the cemetery and of 
course your site for the parking lot just across and down from it. 

P.S. I’m sorry about being hand written. I’m getting a laptop pretty soon so, please forgive me for the 
punctuation, spelling and sentence structure. 

*P.P.S.S. There is already a sink hole starting in the middle of International BLVD.  There is an arrow board 
directing traffic around it.  
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A.4  Don Robbins with Port Of Seattle: Letter to Ecology Site Manager Jerome Cruz dated 
May 27, 2011 

 

 

May 27, 2011 
 
 
 
Jerome Cruz 
Site Manager 
Washington State Department of Ecology 
Northwest Regional Office 
3190 160th Ave SE Bellevue, WA 98008 
 
 
 
 
Dear Mr. Cruz: 
 
Thank you for the opportunity to provide comments on the SeaTac Development (MasterPark Lot C) 
site’s Remedial Investigation/Feasibility Study (RI/FS) report, and Draft Cleanup Action Plan 
(DCAP).  Attached you will find the Port of Seattle’s technical comments on these documents. 
 
As you know, the Port of Seattle owns the property directly to the north of the SeaTac Development 
site, and has provided SeaTac Development access to Port monitoring wells as part of its data 
collection activity for this RI/FS. Currently under construction on this property is a large 
consolidated rental car facility (CRCF) that is scheduled to open in early 2012.  The major structural 
elements of that facility are already in place, as can be seen in the attached aerial photo. 
 
The findings of the SeaTac RI strongly suggests that gasoline- and benzene-impacted groundwater 
have migrated from the SeaTac Development site to the adjacent Port of Seattle property at levels 
exceeding cleanup standards. 
 
The Port has two overarching concerns about the RI/FS and DCAP: 
 

•   Lack of evaluation of the vapor intrusion pathway on Port property at the new CRCF, 
 

     •  The proposed use of monitored natural attenuation (MNA) to address cleanup of the 
groundwater plume on Port of Seattle property in the absence of details on how this will be 
monitored and evaluated, particularly in light of the location of the new structure relative to 
otherwise logical monitoring locations. 

 
The Port will work with the Department of Ecology and SeaTac Development to facilitate the 
increased level of monitoring required to demonstrate the effectiveness of MNA, and to assure that 
the PLP’s evaluation the risk of vapor intrusion has no impact on buildings on Port property. 
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Documents Referenced 
 

Golder Associates (RIFS), 2010, Remedial Investigation/Feasibility Study, Sea-Tac 
Development Site, Seatac, Washington, September 17, 2010. 
 
Golder Associates (DCAP), 2011, Draft Cleanup Action Plan, Sea-Tac Development Site, 
Seatac, Washington, April 14, 2011. 
 
Washington State Department of Ecology (Ecology), 2005, Guidance on Remediation of 
Petroleum-Contaminated Ground Water by Natural Attenuation, Toxics Cleanup Program, 
Publication No. 05-09-091 (Version 1.0), July 2005. 
 
Washington State Department of Ecology (Ecology), 2009, Guidance for Evaluating Soil 
Vapor Intrusion in Washington State:  Investigation and Remedial Action, Review DRAFT, 
Toxics Cleanup Program, Publication No. 09-09-047, October 2009. 

 
Site Mapping 
 

1.   An outline of new Port RCF structures (Port property), north of South 160th Street, on figures 
would be useful to show current land use and adjacent site conditions. 

2.   Identification of survey datums (not specified in RIFS §3.4) would be helpful for comparisons 
with Port data. 

 
Hydrogeology 
 

3.   Preparation of geologic cross sections is highly recommended for hydrogeologic evaluation 
and for review of conclusions and proposed remediation alternatives. No geologic cross 
sections were presented in the RIFS or DCAP. 

4.   The presence or absence of glacial till could affect contaminant migration and soil vapor 
pathways. Preliminary review indicates that the till unit appears to be discontinuous within 
the identified boundaries of the contaminant plumes1.  A map of till thickness, and 
identification of any other confining units, would be very helpful for interpretations and 
evaluations. 

5.   About thirteen wells were used to define groundwater flow directions south of South 160th 
Street. However, there are no monitoring wells north of South 160th Street  to define local 
flow directions on the Port property.  Since the groundwater contours in this area are 
relatively flat (i.e. hydraulic gradients are small), there is no guarantee that flow directions on 
the Port property are the same as on the MasterPark site. Item 6, below, notes that there are 
logistical constraints in locating wells on the Port property. 

 

 
 
 
 
1 Absence of till is noted at MasterPark well MW‐22 and Port borings (RCF baseline study) located about 90 feet north 
and 200 feet north‐northwest of MasterPark well MW‐16.  Till has been interpreted on the site (e.g. MW‐9, MW‐1, and 
MW‐7) and also on Port property (at the southeast corner and thence north along International Blvd). 
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Groundwater Monitoring 
 

6.   The Compliance Monitoring Plan (CMP) (Attachment E to DCAP) proposes only one new 
monitoring well on Port property; MW-X was positioned about 270 feet northwest of MW- 
22, which appears to fall within an RCF structure. Logistical constraints, due to access issues 
associated with the new Rental Car Facility, are not addressed for locating monitoring well(s) 
on or near the Port property. 

7.   Would one well be sufficient for defining plume boundaries and monitoring natural 
attenuation on Port property? 

8.   Well MW-23, located 130 feet east of MW-15, appears to have been removed from the 
monitoring well network (e.g. DCAP Figure 9 and Attachment E, Compliance Monitoring 
Plan §5.1). No monitoring well(s) is proposed to bound contaminant plumes on Port property 
north or east of MW-15. Should MW-23 be retained in the groundwater monitoring 
network? 

 
Contaminant Plumes in the Regional Qva Aquifer 
 

9.   Gasoline and benzene plumes were estimated to be migrating to the northwest onto Port 
property (RIFS §4.4.2.1, pg 38). The methodology used (RIFS §4.4.2.1) assumed only an 
advective (bulk movement) process and further assumed a northwest groundwater flow 
direction. Contamination migration by diffusion and dispersion processes does not appear to 
have been addressed. The actual extent of gasoline and benzene plumes onto Port property 
has not been determined. 

10. Have the groundwater contaminant plumes been demonstrated to be shrinking, stable, or 
growing? Gasoline concentration data at MW-22, for example, may indicate an expanding 
plume. 

11. As noted in the RIFS, opportunities for monitoring wells are limited north of South 160th 
Street. One monitoring well was proposed on Port property, but see Item 6 related to 
logistical constraints. 

12. As groundwater flow directions on Port property have not been determined (Item 5), the 
assumption of northwest flow from MW-22 requires further investigation. 

13. Analysis of diffusion and dispersion effects on contaminant migration would improve 
estimates of the extent of contamination plumes onto Port property. 

14. For interpretation, it would be helpful to extend the time scale of groundwater COC time 
series (trend) plots to cover all available historical data. The plots currently show data from 
August 2007 to March 2010, while it appears that the first regional groundwater monitoring 
wells were installed and sampled in 2001. 

15. The extent of vertical migration of contaminants into the Qva aquifer should be more closely 
evaluated.  Statements in the RIFS suggest no vertical migration has occurred (RIFS §4.4.2.1, 
pg 39 and §4.4.2.2, pg 40). However, deep well MW-10 was screened about 95 below ground 
surface (bgs), about 40 feet into the aquifer, and had initial detections of gasoline at 1,600 
µg/L and benzene at 31 µg/L after well installation in 2001.  The boring log indicated 
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petroleum odors and elevated PID readings to a depth of 60 feet below ground surface, or 15 
feet into the aquifer saturated zone. 

  
 
 
 
Soil Vapor Issues 
 

16. Vapor intrusion screening levels were exceeded near South 160th Street for groundwater 
(above Method B and very close to Method C) and for shallow soil (above Method B but 
below Method C). Assessment of vapor intrusion exposure pathways for any new RCF 
structures may be appropriate. 

17. The DCAP does not propose soil vapor monitoring or further vapor intrusion evaluation. The 
RIFS (§4.3.2) implies that a risk analysis for benzene using Method C, shallow soil, 
screening level (32 µg/L) found no risk to indoor commercial workers. The DCAP (§3.5.3) 
indicates that a vapor intrusion “Tier I preliminary assessment”2 was performed with the 
conclusion that since “soil vapors are below shallow soil screening levels at the property 
boundary, there is no unacceptable risk from vapor intrusion into current commercial 
buildings to workers on the Site (but off of the MasterPark Facility).”  The basis for stating 
that “soil vapors are below shallow soil screening levels” evidently refers to the benzene 
Method C, shallow soil, screening level of 32 µg/L. However, the benzene concentration in 
groundwater at MW-22 was 23 µg/L, which is very close to the MTCA C groundwater 
screening level of 24 µg/L. The elevated benzene concentration indicates that a vapor 
intrusion pathway from groundwater may need to be further evaluated under areas of the 
contaminant plume outside of the source area.  Have off-site, potential vapor intrusion issues 
related to high benzene concentration in MW-22, observed during March 2010 sampling, 
been addressed? 

18. The vapor intrusion risk analysis (RIFS §4.3.2) and “Tier I preliminary assessment” (DCAP 
§3.5.3) mentioned in the RIFS and DCAP, respectively, were not referenced and therefore 
not reviewed. Can these studies be provided for review? Did these studies evaluate the 2009 
shallow soil vapor results near the Cemetery residence and the groundwater benzene 
concentrations in MW-22? 

19. Vapor migration pathways, such as subsurface utility line (SUL) trenches, have not been 
considered. 

 
Preferred Remediation Alternative 
 
   Monitored Natural Attenuation in Groundwater 

20. The RIFS and DCAP propose monitored natural attenuation (MNA) of the contaminant 
plumes, outside the treatment area and including off-site properties. The MNA process 
requires multiple lines of evidence for reaching a determination that natural attenuation is 

 
 
2 This terminology is not clear.  Ecology (2009, pg 3‐1) states that the recommended vapor intrusion 

evaluation process consists of three steps:  Preliminary Assessment, Tier I Assessment, and Tier II 
Assessment. 
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occurring, including (1) long-term decrease of contaminant concentrations, (2) assessment of 
geochemical parameters, and (3) microbial studies. Evaluation of monitored natural 
attenuation (MNA) was not addressed in the RIFS (§7.1.2, pg 55) and appears to be described 
only by reference to the Ecology (2005) guidance document in the DCAP (Attachment E, 
CMP §5.1.3). Please provide additional details on the proposed MNA assessment process. 

22. The DCAP does not appear to have specified a feasible plan for groundwater monitoring 
north of South 160th Street. 

23. The CMP lists contaminants and geochemical parameters (DCAP, Attachment E, CMP Table 
1 footnotes) and sampling parameters (DCAP, Attachment E, CMP §6.2.2) for MNA. Redox 
(Eh) and dissolved oxygen (DO) are commonly measured sampling parameters that should be 
included. 

 

 
Active Remediation 

24. Does the proposed remediation Alternative A provide for effective capture of vapors 
generated by air sparging? The air sparging will occur at about 50 feet below ground surface 
and 10 to 20 below the till layer, where present. How will the combination of extraction wells 
and trenching work given these two features may be separated by a till layer?  Can lateral 
migration of vapors occur such that vapors bypass the capture zone? 

25. At what depth in the regional aquifer will the sparging wells be completed?  See Item 15 
above regarding vertical migration of contaminants deeper into the water table. 
26. What depths are proposed for the extraction wells and trenching? 

27. Does the proposed plan adequately provide for monitored natural attenuation of off-site 
plumes, especially for the Port property north of South 160th Street?  See related comments 
above under Groundwater Monitoring and Contaminant Plumes in the Regional Qva Aquifer. 

28. In the discussion of remediation alternatives, it would be helpful if scores, weighting values, 
and alternatives B1 and B2 were included in the RIFS §8 subsections.  The list in RIFS 
§8.3.4 appears to have Alternatives B and E reversed. 

29. A pre-design evaluation does not appear to have been  performed to estimate radius of 
influence of the sparging or extraction wells. A radius of influence for air injection wells was 
assumed to be 25 feet (50-foot well separation). 
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Don Robbins with Port of Seattle: Email dated Wednesday, October 5, 2010 3:34 PM 

From: Robbins, Don [mailto:Robbins.D@portseattle.org]  
Sent: Wednesday, October 05, 2011 3:34 PM 
To: Cruz, Jerome (ECY) 
Subject: SeaTac Development RI/FS Addendum Comments 

Jerome, 

Thank you for the opportunity to comment on the September 15, 2011, Addendum to the Sea-Tac 
Development Site RI/FS and DCAP. A spreadsheet with detailed comments is attached, but our 
primary concerns are as follows: 

Vapor Intrusion Analysis 

The vapor intrusion analysis is still inadequate to determine whether future users of Port property 
will be protected from health risks.  First, the text on soil vapor issues addressed only buildings 
north of South 160th Street.  The Addendum also needs to address soil vapor issues for usage of the 
Port’s  property located south of South 160th Street.  Second, the analysis looked only at commercial 
use.   While the Port’s property is currently used for parking, the future use is not known at this time 
and could well involve residential uses.  Therefore we think the analysis should be based on 
unrestricted usage.   

As you know, in June we met with you and SeaTac Development to discuss this concern (among 
other things).  At that time, the Port was advocating that additional sampling be conducted on the 
parking lot property.  Instead of installation of an additional well, we agreed to accept that the level 
of contaminant concentrations depicted on isoconcentration maps created for the remedial 
investigation is a reasonable approximation of what sampling would establish.  We would like to 
point out that these maps  show concentrations of benzene in groundwater greater than 20 ug/liter 
at this location.  This significantly exceeds the Method B groundwater screening level of 2.4 ug/liter 
for benzene contained in table B-1 of Ecology’s Draft Vapor Intrusion Guidance.   In addition, soil 
vapor measurements near the Cemetery residence exceeded the Method B soil gas, sub-slab 
screening level of 3.2 ug/liter for benzene.   A further evaluation of the vapor intrusion pathway 
must be completed for that area of the benzene plume beneath Port property using unrestricted 
land use screening criteria. 

Sufficiency of Delineation 

The Addendum concludes that the plume has been sufficiently delineated.  Given increases in TPH-G 
and benzene at MW-22 during the last two sampling rounds, the Port believes a “wait and see” 
position is more appropriate.  The Addendum should include a thorough review of the  plume 
stability after a year of quarterly data has been acquired. At that time, if concentrations of TPH-G 
and/or benzene show an upward trend in nearby wells, then MW-A should be re-sampled.  We 
believe providing for this contingency is a more protective approach to the potential risks.  
 
Thanks again for the opportunity to comment, please give me a call if you have any questions, 
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Don Robbins 
Port of Seattle 
Aviation/Environmental 
(206) 787-4918 

robbins.d@portseattle.org 
 
All email to or from this account 
is public and may be subject to disclosure. 

Contents of Attached File “Copy of Addendum_Comments_093011 (3).xlsx”  

Port of Seattle Comments 9/30/11 on: 

Golder Associates, Inc., 2011, Technical memorandum, Addendum to SeaTac Development Site RI/FS 
and Draft CAP, September 15, 2011. 

Page Item Comment 
2 1 Statement is in error. The Port has provided an aerial photograph that is shown in 

Addendum figures.  
2 2 Please specify the vertical datum. 
2 3, 4, & 

Figure 1 
Till was logged in wells MW-4, Port_MW-1, and Port_MW-2 and should be shown on 
the figure. 

3, §3 5 The Addendum should state that the next round of water level measurements will 
include MW-A and MW-B in the groundwater flow  path analysis. Port will provide 
survey data when available. 

3, §6 5 When is sampling scheduled to begin under the Compliance Monitoring Plan? Was  
March 2010 the most recent sampling event? 

4 6 Short-term increases in TPH-G and benzene values were reported at MW-22. The Port 
believes collection of additional groundwater monitoring data is necessary to 
determine whether contaminant concentrations are stable or declining in wells 
closest to Port property, especially near MW-B.   A contingent task should be added to 
the addendum to increase the scope of sampling to include MW-A if nearby wells 
begin to show an upward trend. 

6 14 The Port understood at our June 2011 meeting that all data would be presented 
graphically as an aid to interpretation and results of all sampling events would be 
included. Also, TPH-G concentration above MTCA in March 2010 indicates that MW-
19 should be included in  the plots. 

7, 8, 9, & 
12 

Soil Vapor 1, 
2, 3, & 4; 

Section 3.0 
2nd bullet 

The potential for vapor intrusion must be evaluated for the least restrictive property 
uses on the Port owned parking lot property south of South 160th Street.  The RI/FS 
has only evaluted this pathway using a "commercial building" scenario. 

11 25, 26 The Port will review and  comment on the Engineering Design Report and the 
Compliance Monitoring Plan data and conclusions. 

12 Section 3.0, 
1st bullet 

MW-B is on the South 160th Street right-of-way. 

  Table B-1 Groundwater MTCA A table value should be 800 ug/L since benzene was detected in 
MW-B. 

  Figure 4 What criteria were used to define the plume boundary, particularly near MW-B and 
MW-A?   MW-19 should be included within the plume boundary, given the TPH-G 
increase to 1300 ug/L in 3/10, the most recent data available. 

mailto:robbins.d@portseattle.org
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APPENDIX B. TECHNICAL MEMORANDUM 

RE: ADDENDUM TO SEATAC DEVELOPMENT SITE 

RI/FS AND DRAFT CAP 

(NEXT PAGE) 



 TECHNICAL MEMORANDUM  

 
appendix_b_addendum_10132011.docx  Golder Associates Inc. 

18300 NE Union Hill Road, Suite 200 
Redmond, WA  98052 USA  

Tel:  (425) 883-0777  Fax:  (425) 882-5498  www.golder.com 

Golder Associates: Operations in Africa, Asia, Australasia, Europe, North America and South America 

Golder, Golder Associates and the GA globe design are trademarks of Golder Associates Corporation 

1.0 INTRODUCTION 
This Golder Associates Inc. (Golder) Technical Memorandum is an Addendum to the SeaTac 

Development Site’s Remedial Investigation/Feasibility Study (RI/FS) and Draft Cleanup Action Plan (CAP) 

(Golder 2011a) that were submitted to the Washington Department of Ecology (Ecology) on April  

14, 2011 and underwent a public comment period during May 2011.  This addendum will be attached to 

Ecology’s Responsiveness Summary to the Final CAP.  The Port of Seattle comments (presented in a 

letter dated May 27, 2011) represented the bulk of comments received by Ecology.  A conference call 

with Ecology, the Port of Seattle and the SeaTac Development Site’s PLP Group (PLP Group) 

representatives was held on June 14, 2011 and a follow-up meeting was conducted on June 27, 2011 to 

discuss the Port of Seattle’s comments.  Based on the conference call and meeting with Ecology and the 

Port of Seattle, each comment was discussed and categorized according to the four following criteria: 

 Category 1: Important issue to revise and re-issue the RI/FS or Draft CAP 

 Category 2: Requires a written explanation as a response in the Responsiveness 
Summary or an amendment to the RI/FS or Draft CAP without re-issuing either document 
for public review 

 Category 3: Requires a written explanation as a response in the Responsiveness 
Summary, does not require re-issuing of either the RI/FS or DCAP 

 Category 4: Requires discussion among experts to further resolve during a meeting   

An earlier Golder Technical Memorandum (dated June 16, 2011) (Golder 2011b) identified the 

appropriate category for each Port of Seattle comment based on discussions and agreements during the 

conference call on June 14, 2011 by the participants.  There were no Category 1 issues identified and 

thus it is not necessary to revise and re-issue the RI/FS or the Draft CAP.  Comments identified as 

Category 4 were discussed with experts representing Ecology, the Port of Seattle, and Golder.  The 

meeting resolved Port of Seattle Category 4 comments. The intent of this document is that it be included 

as an Addendum to the SeaTac Development Site’s RI/FS and CAP and included in the site 

administrative record at Ecology.  This Addendum follows the general format of the Port of Seattle’s May 

27, 2011 letter.   

Date:  October 11, 2011 Project No.: 073-93368-05.03 
To: Jerome Cruz Company:  Washington State Department of 

Ecology 
From: Douglas Morell & Kirsi Longley 

cc:   Donald A. Robbins, Port of Seattle 
 

Email:  DMorell@golder.com 
KLongley@golder.com 

 
RE:  ADDENDUM TO SEATAC DEVELOPMENT SITE RI/FS AND DRAFT CAP 
 

mailto:DMorell@golder.com
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2.0 PORT OF SEATTLE WRITTEN COMMENTS & PRP GROUP RESPONSES 
1. An outline of new Port RCF structures (Port property), north of South 160th Street, on 

figures would be useful to show current land use and adjacent site conditions. 

RESPONSE: The construction of the Port of Seattle facility north of South 160th 
Street has been continually changing and thus has not been included on any 
figures in the RI/FS and DCAP.  However, all future figures will include the final 
layout of the new Port facility.  To facilitate this update to base maps, the Port 
provided their most current aerial photographs of the Port property.   

2. Identification of survey datums (not specified in RIFS §3.4) would be helpful for 
comparisons with Port data. 

RESPONSE: The survey datum used for the survey data in RI/FS Appendix E 
was NAD83 Washington State Planes, North Zone, US Foot for horizontal and 
City of SeaTac-NAVD 88 for vertical.  

3. Preparation of geologic cross sections is highly recommended for hydrogeologic 
evaluation and for review of conclusions and proposed remediation alternatives. No 
geologic cross sections were presented in the RIFS or DCAP. 

RESPONSE: Geologic cross-sections are typically provided in RI/FS documents 
to illustrate complex geologic stratification.  The geologic stratification at the site 
is not complex and therefore does not require detailed geologic cross-sections 
for illustration, but attached Figure 1 identifies the extent of the till discovered 
during site investigations. 

4. The presence or absence of glacial till could affect contaminant migration and soil vapor 
pathways. Preliminary review indicates that the till unit appears to be discontinuous within 
the identified boundaries of the contaminant plumes1.  A map of till thickness, and 
identification of any other confining units, would be very helpful for interpretations and 
evaluations. 

RESPONSE: The till at the site is present in the eastern, central and southern 
portions of the facility.  However, the till is absent in the northwestern portion of 
the facility and was not observed in off-site borings within South 160th Street or in 
borings on the cemetery property to the west of the site where groundwater 
impacts are present.  Figure 1 shows the limits where till was observed during 
borehole drilling.  There were no other confining units of any extent or continuity 
observed during borehole drilling at the site. 

5. About thirteen wells were used to define groundwater flow directions south of South 160th 
Street. However, there are no monitoring wells north of South 160th Street to define local 
flow directions on the Port property.  Since the groundwater contours in this area are 
relatively flat (i.e. hydraulic gradients are small), there is no guarantee that flow directions 
on the Port property are the same as on the MasterPark site. Item 6, below, notes that 
there are logistical constraints in locating wells on the Port property. 

RESPONSE:  A previous groundwater investigation by the Port of Seattle in 2004 
was conducted north of South 160th Street near the intersection of South 160th 
Street and International Boulevard (EMS 2004).  The Port of Seattle installed 
monitoring wells Port MW-1, Port MW-2, and Port MW-3 shown on the attached 
Figure 2 (as also depicted on Figure 4 of the Draft CAP).  The Port of Seattle 

                                                      
1 Absence of till is noted at MasterPark well MW‐22 and Port borings (RCF baseline study) located about 90 feet 
north and 200 feet north‐northwest of MasterPark well MW‐16.  Till has been interpreted on the site (e.g. MW‐9, 
MW‐1, and MW‐7) and also on Port property (at the southeast corner and thence north along International Blvd). 
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concluded that groundwater within the Qva Aquifer was flowing toward the west, 
based on groundwater levels measured in their monitoring wells.  Golder 
monitored water levels in these Port of Seattle wells and also concluded that the 
groundwater was flowing westerly on Port property north of South 160th Street.  
The analytical results of groundwater from the Port of Seattle wells did not detect 
any petroleum hydrocarbons or associated gasoline compounds in 2004 (EMS 
2004).   

The Port of Seattle also conducted baseline soil and groundwater investigations 
during 2008 at the beginning of the construction for the Rental Car Facility (RCF) 
(Aspect 2008).  One borehole (designated NON-GW-DV) north of South 160th 
Street located north of the MasterPark Lot C Well MW-15 and two other 
boreholes (designated GTS-GW-TF and GTS-GW-FD) located north and 
northwest of MasterPark Lot C MW-22 were completed during this 2008 baseline 
study (see attached Figure 3).  Soil and groundwater samples from these borings 
did not detect any petroleum compounds or gasoline compounds or additives.  
There was only a temporary well placed within each borehole for groundwater 
sampling.  These were abandoned after one groundwater sampling event.  
Therefore, in 2008 there was no indication of groundwater impacts from 
MasterPark Lot C sources north of South 160th Street.   

As noted, the groundwater hydraulic gradients are low, but there is no reason to 
suspect that the hydraulic gradients north of South 160th Street are significantly 
different than hydraulic gradients south of the South 160th Street.  In the past, 
land north of South 160th Street was a large asphalt paved parking lot that 
prevented any significant area recharge via infiltration of meteoric rainfall.  The 
currently constructed Port of Seattle facility is also expected to prevent significant 
area recharge from occurring due to the land being covered by impervious 
surfaces.  Thus, there should be no significant change in groundwater flow 
pattern as a result of the new Port of Seattle facility. 

In our meeting with Ecology and the Port of Seattle representatives on June 27, 
2011, it was agreed that additional permanent monitoring wells will be installed at 
two locations on Port of Seattle property north of South 160th Street.  The 
additional monitoring wells are designated Port MW-A and Port MW-B as shown 
on Figure 4 and was meant to better delineate any petroleum hydrocarbon plume 
north of South 160th Street (on Port of Seattle property) originating from the 
MasterPark Lot C facility.  

Port MW-A and Port MW-B monitoring wells were installed during early August 
2011.  The borehole and monitoring logs for Port MW-A and Port MW-B are 
provided in Appendix A to this Addendum.  The results of groundwater quality 
analysis from these two new monitoring wells are provided in Appendix B.  No 
gasoline, diesel, or oil was detected in groundwater samples from Port MW-A 
well.  Groundwater from the Port MW-B well had low level detects of gasoline, 
diesel, and BTEX in groundwater (benzene was 1.3 µg/L) detected; however, 
there were no organic compounds related to petroleum fuels detected above 
their respective MTCA Cleanup Levels.  These groundwater quality results 
indicate that the gasoline plume originating from the MasterPark Facility is 
delineated to the north of the MW-15 well and northwest of MW-22.     

The Port of Seattle will survey the geodetic X, Y, and Z locations for groundwater 
elevations and re-sample groundwater from Port MW-A and Port MW-B wells 
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again during Autumn, 2011.  This information will be used to determine 
groundwater elevations at the new wells and confirm groundwater quality results 
from the first sampling event.   

Groundwater Monitoring 
 

6. The Compliance Monitoring Plan (CMP) (Attachment E to DCAP) proposes only one new 
monitoring well on Port property; MW-X was positioned about 270 feet northwest of MW-
22, which appears to fall within an RCF structure. Logistical constraints, due to access 
issues associated with the new Rental Car Facility, are not addressed for locating 
monitoring well(s) on or near the Port property. 

RESPONSE:  The location of MW-X was not a proposed exact location, but 
rather an approximate position.  The layout of the facility under construction had 
to be considered for the final placement of MW-X.     

Based on our meeting with Ecology and the Port of Seattle representatives on 
June 27, 2011, the two additional permanent monitoring wells (Port MW-A and 
Port MW-B) were installed at two locations on Port of Seattle RFC property and 
within the S. 16th Street right-of-way, respectively, as shown on attached Figure 
4.  The results of groundwater quality analysis after well installation have been 
received and evaluated in response to Port of Seattle Comment #5 above.  It is 
Golder’s determination that the gasoline plume originating from the MasterPark 
Lot C facility is sufficiently delineated in the north direction.  Preliminary results 
(Table B-1 in Appendix B) show that the Port MW-B monitoring well is detecting 
petroleum hydrocarbon contaminants below cleanup levels.  Therefore, the 
plume’s northwest extent appear to have been sufficiently characterized and 
unless these levels are exceeded in subsequent measurements from this well, 
MW-X will not be needed. 

 
7. Would one well be sufficient for defining plume boundaries and monitoring natural 

attenuation on Port property? 

RESPONSE:  We believe that one well would be sufficient to bound the 
groundwater petroleum hydrocarbon plume in the northeast direction from the 
source on the MasterPark Lot C facility with the data and information obtained by 
the Port of Seattle from earlier investigations they conducted on their property.  
Nevertheless, two additional wells (Port MW-A and Port MW-B) now have been 
installed and sampled, as agreed upon during a meeting with the Port of Seattle 
on June 27, 2011 (please see our response to Port of Seattle comment No. 5 
above) and have provided data that helped delineate the MasterPark Lot C 
petroleum hydrocarbon plume to the north and northwest. 

 
8. Well MW-23, located 130 feet east of MW-15, appears to have been removed from the 

monitoring well network (e.g. DCAP Figure 9 and Attachment E, Compliance Monitoring 
Plan §5.1). No monitoring well(s) is proposed to bound contaminant plumes on Port 
property north or east of MW-15. Should MW-23 be retained in the groundwater 
monitoring network? 

RESPONSE:  MW-23 is a well up-gradient from the source on the MasterPark 
Lot C facility and was installed to confirm the non-detect results from the Port of 
Seattle’s temporary Port MW-1, Port MW-2, and Port MW-3, formerly located on 
the RCF property at the northwest corner of the South 160th Street and 
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International Boulevard.  Furthermore, installation and initial sampling of MW-23 
was to confirm the non-detect results from other investigations conducted on the 
east side of International Boulevard that are also up-gradient to the MasterPark 
Lot C facility.  Results collected from MW-23 confirmed there were no detections 
of contaminants from up-gradient potential sources.  Because MW-23 is located 
up-gradient from the MasterPark Lot C source, Ecology and Golder determined 
this well no longer needs additional monitoring.   

A monitoring well (designated Port MW-A on attached Figure 4) north of 
monitoring well MW-15 has been installed and sampled, as agreed during the 
June 27, 2011 meeting.  Port MW-A well did bound the petroleum hydrocarbon 
plume north of MW-15.  

 
Contaminant Plumes in the Regional Qva Aquifer 

 
9. Gasoline and benzene plumes were estimated to be migrating to the northwest onto Port 

property (RIFS §4.4.2.1, pg 38). The methodology used (RIFS §4.4.2.1) assumed only an 
advective (bulk movement) process and further assumed a northwest groundwater flow 
direction. Contamination migration by diffusion and dispersion processes does not appear 
to have been addressed. The actual extent of gasoline and benzene plumes onto Port 
property has not been determined. 

RESPONSE:  The actual extent of gasoline and benzene impacts within the Port 
of Seattle property north of South 160th Street is not fully delineated.  As agreed 
during the June 27, 2011 meeting two additional monitoring wells (Port MW-A 
and Port MW-B) were installed to delineate the petroleum hydrocarbon plume 
migrating onto Port of Seattle property as discussed in our response to Port of 
Seattle comment No. 5.  Preliminary results from these wells have provided a 
better picture of the plume’s north and northwest extents.  

Diffusion is a solute migration process that results in very little actual migration of 
solutes in a groundwater flow system.  Diffusion only needs to be considered as 
a solute migration mechanism through very low conductivity materials, such as 
clays, where groundwater advection is extremely slow with time.  Dispersion 
processes can be estimated by installation and monitoring of the Port MW-B well 
together with groundwater monitoring results from MW-22, MW-16, and MW-12 
for longitudinal dispersion.   Because the hydraulic gradient is not uniform and 
does vary from northwest to southwest, transverse dispersion will not be able to 
be estimated from groundwater concentration profiles, but can be estimated 
based on longitudinal dispersivity.   

10. Have the groundwater contaminant plumes been demonstrated to be shrinking, stable, or 
growing? Gasoline concentration data at MW-22, for example, may indicate an expanding 
plume. 

RESPONSE: Most of the on-site monitoring wells show groundwater 
concentrations to be declining, while the concentrations in groundwater from 
MW-22 location are increasing.  We feel that the destruction of the source 
concentrations within the MasterPark Lot C facility groundwater will stabilize and 
start to reduce groundwater concentration off-site.  The graph shown on Figure 
4-1 of the RI/FS Report shows a declining concentration trends for groundwater 
at the SeaTac Development Site, except for MW-22.  Further northwest of MW-
22, preliminary results from Port MW-B well show contaminant concentrations 



Jerome Cruz  October 11, 2011 
Department of Ecology 6 073-93368-05.03 
 

 

appendix_b_addendum_10132011.docx  

below MTCA Method A cleanup levels.   The DCAP Compliance Monitoring Plan 
will use these and other wells along a centerline axis to determine plume stability 
under the natural attenuation component of the DCAP.   

11. As noted in the RIFS, opportunities for monitoring wells are limited north of South 160th 

Street. One monitoring well was proposed on Port property, but see Item 6 related to 
logistical constraints. 

RESPONSE:  This comment was addressed in our response to Port of Seattle 
Comment No. 5.   

12. As groundwater flow directions on Port property have not been determined (Item 5), the 
assumption of northwest flow from MW-22 requires further investigation. 

RESPONSE:  This comment was addressed in our response to Port of Seattle 
Comment No. 5 

13. Analysis of diffusion and dispersion effects on contaminant migration would improve 
estimates of the extent of contamination plumes onto Port property. 

RESPONSE:  Please see our response to Port of Seattle Comment No. 9. 

14. For interpretation, it would be helpful to extend the time scale of groundwater COC time 
series (trend) plots to cover all available historical data. The plots currently show data 
from August 2007 to March 2010, while it appears that the first regional groundwater 
monitoring wells were installed and sampled in 2001. 

RESPONSE: We have provided the concentrations of gasoline and BTEX in 
wells that existed prior to 2007 in the appended table.  This data was originally 
presented in the Phase III Environmental Site Assessment SeaTac Parking 
Garage Development Site report (Golder 2001) and was included in Appendix B 
of the RI/FS report (Golder 2010).  The 2000 and 2001 data was not added to 
trend graphs because the data is limited in nature and does not provide a 
meaningful analysis when displayed on the time series graph alongside the more 
recent groundwater sampling data (2007-2010) for the following reasons: 
 MW-1 was the only well sampled in November 2000 that is still an active well on the 

site.  However, MW-1 has not been sampled since 2001 because during each of the 
successive sampling events (2007, 2009, and 2010) this well has not had a sufficient 
volume of water to collect a sample.  Sample results from MW-13 and MW-18 are 
sufficient to characterize this area of the site and thus MW-1 sample results are not 
necessary.  Given that only two data points exist for MW-1, there is not enough data 
to display on a time series (trend) graph.   

 During the January 2001 sampling event, samples were collected from MW-1, MW-5, 
MW-6, MW-7, MW-8a, MW-9, and MW-10, as they were the only wells installed at 
the site at that time.   

 There were no sampling events between 2001 and 2007.  It is difficult to display any 
sort of trend overtime when there are so few data points and such large gaps 
between sampling events.   

The gasoline and benzene data from 2000 and 2001 indicate that concentrations 
were generally higher than exist currently.    

15. The extent of vertical migration of contaminants into the Qva aquifer should be more 
closely evaluated.  Statements in the RIFS suggest no vertical migration has occurred 
(RIFS §4.4.2.1, pg 39 and §4.4.2.2, pg 40). However, deep well MW-10 was screened 
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about 95 below ground surface (bgs), about 40 feet into the aquifer, and had initial 
detections of gasoline at 1,600 µg/L and benzene at 31 µg/L after well installation in 
2001.  The boring log indicated petroleum odors and elevated PID readings to a depth of 
60 feet below ground surface, or 15 feet into the aquifer saturated zone. 

RESPONSE: Monitoring well MW-10 was drilled and installed in 2001 in a 
deeper portion of the aquifer in close proximity to MW-1, to determine the vertical 
hydraulic gradient in the regional aquifer at MW-1.  In addition to establishing the 
vertical hydraulic gradient, MW-10 was utilized to determine if deeper portions of 
the aquifer had been impacted by petroleum hydrocarbon contamination.  The 
groundwater concentrations from monitoring well MW-10 are much lower than 
the groundwater concentrations in MW-1 that is near MW-10 and received 
groundwater from the surface of the water table.  As noted in the comment, the 
PID measurements obtained on soil samples during MW-10 borehole drilling 
indicated that petroleum impacts dramatically reduced below 60 feet.  The 
impacts locally near the source are expected to have penetrated the surface of 
the water table by approximately 10 to 15 feet.  After MW-10 installation, 
groundwater concentrations in 2001 slightly exceeded MTCA Levels in MW-10 
(see the table below).  However, subsequent sampling events in 2009 (two 
events) and 2010 (one event) have not detected gasoline in groundwater at MW-
10 above the laboratory PQL (see below table of results).  Furthermore, 
detections of benzene in MW-10 have steadily decreased over time and the last 
two sampling events have resulted in detections of benzene less than the MTCA 
Method A cleanup level.  This detection could have been the result of 
contaminant carry-down during borehole drilling.  These results from MW-10 
indicate that vertical migration of COCs is not of concern; rather detections in 
MW-10 are due to carry-down of contamination during borehole drilling. As such, 
MW-10 will not be included in the compliance monitoring program. 

Sampling Event Date Gasoline Concentration 
(µg/L) 

Benzene Concentration 
(µg/L) 

January 8, 2001 1,600 31 
May 20, 2009 <100 8.7 
December 7, 2009 <100 2.9 
March 2010 <100 1.1 
MTCA Cleanup Level 800 5 

Soil Vapor Issues 
 

1. Vapor intrusion screening levels were exceeded near South 160th Street for groundwater 
(above Method B and very close to Method C) and for shallow soil (above Method B but 
below Method C). Assessment of vapor intrusion exposure pathways for any new RCF 
structures may be appropriate. 

RESPONSE:  The soil vapor sampling results indicate there is no risk from vapor 
intrusion into commercial buildings that are immediately adjacent to the source 
area within the MasterPark Lot C facility.  There is no reason to suspect that 
there is a vapor intrusion concern further away from the source where 
groundwater concentrations are much less and the depth to groundwater is much 
greater.  The groundwater quality results from the two additional monitoring wells 
(Port MW-A and Port MW-B) that were installed and sampled north of South 
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160th Street on Port of Seattle property indicate that there is no potential risk from 
vapor intrusion into the RCF building from vapors emanating from the 
groundwater.    

 
2. The DCAP does not propose soil vapor monitoring or further vapor intrusion evaluation. 

The RIFS (§4.3.2) implies that a risk analysis for benzene using Method C, shallow soil, 
screening level (32 µg/L) found no risk to indoor commercial workers. The DCAP (§3.5.3) 
indicates that a vapor intrusion “Tier I preliminary assessment”2 was performed with the 
conclusion that since “soil vapors are below shallow soil screening levels at the property 
boundary, there is no unacceptable risk from vapor intrusion into current commercial 
buildings to workers on the Site (but off of the MasterPark Facility).”  The basis for stating 
that “soil vapors are below shallow soil screening levels” evidently refers to the benzene 
Method C, shallow-soil screening level of 32 µg/L.  However, the benzene concentration 
in groundwater at MW-22 was 23 µg/L, which is very close to the MTCA C groundwater 
screening level of 24 µg/L.  The elevated benzene concentration indicates that a vapor 
intrusion pathway from groundwater may need to be further evaluated under areas of the 
contaminant plume outside of the source area.  Have off-site, potential vapor intrusion 
issues related to high benzene concentration in MW-22, observed during March 2010 
sampling, been addressed? 

RESPONSE:  The groundwater concentration of 24 µg/L is a conservative 
screening concentration in the Ecology guidance document based on shallow 
groundwater, not groundwater over 50 feet deep.  The soil gas concentrations 
measured at 10 foot depths are a more direct indication of potential vapor 
intrusion risks than the use of underlying groundwater concentrations, because it 
directly measures the soil gas concentrations, rather than calculating a potential 
soil vapor concentration emanating from groundwater using many assumptions.  
In 2007, the soil vapor concentrations were all below the MTCA screening level 
for commercial buildings along MasterPark’s northern property boundary where 
the underlying groundwater is less than 50 feet below land surface and has much 
higher benzene concentrations than those detected in MW-22.  The measured 
soil gas concentrations in 2009 were again below the Ecology screening levels 
for commercial buildings near the source area along the MasterPark Lot C 
northern property boundary, where again  the groundwater has much higher 
benzene concentrations and is shallower than at MW-22.  The expected 
groundwater depths and groundwater concentrations within the Port of Seattle 
property north of South 160th Street are anticipated to also be deeper and at 
much lower concentrations than what exists at the MasterPark Lot C facility.  The 
soil gas sampling results are a better indicator of potential vapor intrusion than 
groundwater concentrations and were the basis for our conclusions that no risk 
from vapor intrusion exists into adjacent commercial buildings and other 
commercial buildings at further distances from the MasterPark Lot C source area.   

We do not believe there is a potential threat from vapor intrusion in the RCF from 
groundwater.  The groundwater quality results from the two additional monitoring 
wells (Port MW-A and Port MW-B) that were installed and sampled north of 
South 160th Street indicate volatile organic compounds concentrations are too 
low to be of concern for vapor intrusion into a commercial building.    

                                                      
2 This terminology is not clear.  Ecology (2009, pg 3‐1) states that the recommended vapor intrusion 
evaluation process consists of three steps:  Preliminary Assessment, Tier I Assessment, and Tier II 
Assessment. 
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3. The vapor intrusion risk analysis (RIFS §4.3.2) and “Tier I preliminary assessment” 
(DCAP§3.5.3) mentioned in the RIFS and DCAP, respectively, were not referenced and 
therefore not reviewed. Can these studies be provided for review? Did these studies 
evaluate the 2009 shallow soil vapor results near the Cemetery residence and the 
groundwater benzene concentrations in MW-22?  

RESPONSE:  We did not do a formal Preliminary Assessment, because the 
existing groundwater impacts would require a Tier 1 Assessment at a minimum.  
The Tier 1 Assessment is based on the Ecology document “Guidance for 
Evaluating Soil Vapor Intrusion in Washington State: Investigation and Remedial 
Action” (Ecology, October 2009, Publication No. 09-09-047) as referenced in the 
introduction to Section 4.3.  The Tier 1 approach asks basic questions and 
provides off-ramps for situations where it is apparent that subsurface 
contamination is very unlikely to pose a vapor intrusion threat.  The vadose zone 
source area does not have a building in close proximity; therefore, the pathway of 
volatilization from groundwater and migration through the vadose zone is the only 
pathway off the MasterPark Lot C property to neighboring buildings and 
properties.  To evaluate whether there is a potential threat from vapor intrusion, 
on-site soil gas concentrations were compared with Table B-1 of the Ecology 
referenced document.  The locations, where soil vapor sampling was conducted 
in 2009 and many of the 2007 sampling locations, do not have a till stratum 
present that would impede vertical migration of soil vapors.  Since the soil gas 
concentrations are below screening values in Table B-1 for soil gas immediately 
below a commercial/industrial building (although our samples were at 10 foot 
depths), the Tier 1 Assessment shows that there is no threat from vapor intrusion 
of site contaminants to off-site commercial or industrial buildings using either the 
2007 or 2009 soil gas data. 

Vapor intrusion to the residence on the cemetery property was evaluated from 
the analytical results of soil vapor samples surrounding the house and the house 
crawl space atmosphere sample.  The results and evaluation are presented in 
the RI/FS.  The subject residential house has recently been demolished and the 
land will not be used for residential use in the foreseeable future.   

 
4. Vapor migration pathways, such as subsurface utility line (SUL) trenches, have not been 

considered. 

RESPONSE:  Our soil gas monitoring results represent a depth of 10 feet that is 
below typical utility installations.  Therefore, the soil gas concentrations are lower 
than screening levels beneath anticipated utility corridors.   

 

20. The RIFS and DCAP propose monitored natural attenuation (MNA) of the contaminant 
plumes, outside the treatment area and including off-site properties. The MNA process 
requires multiple lines of evidence for reaching a determination that natural attenuation is 
occurring, including (1) long-term decrease of contaminant concentrations, (2) 
assessment of geochemical parameters, and (3) microbial studies. Evaluation of 
monitored natural attenuation (MNA) was not addressed in the RIFS (§7.1.2, pg 55) and 
appears to be described only by reference to the Ecology (2005) guidance document in 
the DCAP (Attachment E, CMP §5.1.3). Please provide additional details on the proposed 
MNA assessment process. 
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RESPONSE:  Evaluation of MNA is proposed during post remediation 
confirmational monitoring.  Details are presented in the Compliance Monitoring 
Plan Table 1 and the referenced Ecology document on MNA evaluations 
(Ecology 2005, Publication No. 05-09-091).  Table 1 of the Compliance 
Monitoring Plan lists the wells involved in the MNA evaluation, the sampling 
frequency, and the MNA parameters that will be analyzed. 

 

21. RESPONSE:  The Port of Seattle is missing a comment enumerated as 21. 
 

22. The DCAP does not appear to have specified a feasible plan for groundwater monitoring 
north of South 160th Street. 

RESPONSE:  In the Draft CAP, compliance groundwater monitoring is proposed 
north of South 160th Street by monitoring MW-X (or the additional Port of Seattle 
Port MW-B well), MW-22, and MW-15.  Compliance monitoring will replace well 
MW-X with the newly installed Port MW-B well.  If well MW-X becomes required 
to install, it will replace compliance monitoring of Port MW-B well.   

The newly installed Port MW-A monitoring well will be monitored after the 
remedial system is turned off for confirmational monitoring.  If the results are 
below MTCA Cleanup Levels, Port MW-A well will not be sampled again.   

The changes in groundwater concentrations with time from these compliance 
monitoring wells will provide adequate indication of MNA and plume strengths in 
the Qva aquifer north of South 160th Street.   
 

23. The CMP lists contaminants and geochemical parameters (DCAP, Attachment E, CMP 
Table 1 footnotes) and sampling parameters (DCAP, Attachment E, CMP §6.2.2) for 
MNA. Redox (Eh) and dissolved oxygen (DO) are commonly measured sampling 
parameters that should be included. 

RESPONSE:  If Eh (indicator of REDOX conditions) was left out of the field 
parameters, we will include this measurement.  Dissolved oxygen (DO) is 
included as a natural attenuation parameter in the Table 1 footnotes of the 
Compliance Monitoring Plan.  The REDOX condition, even without Eh field 
measurements, will be understood from DO field measurements and the 
laboratory results for valance specific analytes proposed for MNA evaluations. 

 
24. Does the proposed remediation Alternative A provide for effective capture of vapors 

generated by air sparging? The air sparging will occur at about 50 feet below ground 
surface and 10 to 20 below the till layer, where present. How will the combination of 
extraction wells and trenching work given these two features may be separated by a till 
layer?  Can lateral migration of vapors occur such that vapors bypass the capture zone? 

RESPONSE: We believe that the trenches in the locations proposed will be 
effective in capturing the soil vapors as long as the till layer is not present.  The 
presence of till will be evaluated during the installation of air sparing wells.  If till 
is encountered, then soil gas extraction wells that extend below the till can be 
employed. The trenches are proposed in areas covered by asphalt, which should 
provide a barrier to atmospheric intrusion.  The area not completely covered by 
asphalt is the MasterPark Lot C western property boundary that will use soil 
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vapor extraction wells just above the groundwater table.  As mentioned in earlier 
responses, the northwest area of MasterPark Lot C being subjected to air-
sparging and soil vapor extraction did not observe a till layer in the subsurface 
geology during borehole drilling.  

 
25. At what depth in the regional aquifer will the sparging wells be completed?  See Item 15 

above regarding vertical migration of contaminants deeper into the water table. 

RESPONSE:  We are planning on setting the air-sparging wells at a depth of 15 
feet below the low groundwater table.  Specifications for the remediation system 
will be detailed in the Engineering Design Report.   

26. What depths are proposed for the extraction wells and trenching? 

RESPONSE: The soil vapor extraction wells along the western property 
boundary are planned to be 40 to 45 feet in depth (5 to 10 feet above the water 
table) at the well bottom.  The soil vapor extraction trenches are anticipated to be 
five to ten feet deep.  Specifications for the remediation system will be detailed in 
the Engineering Design Report.   

 
27. Does the proposed plan adequately provide for monitored natural attenuation of off-site 

plumes, especially for the Port property north of South 160th Street?  See related 
comments above under Groundwater Monitoring and Contaminant Plumes in the 
Regional Qva Aquifer. 

RESPONSE:  This comment was addressed in our response to Port of Seattle 
Comment Nos. 9, 20, 22, and 23.  

 
28. In the discussion of remediation alternatives, it would be helpful if scores, weighting 

values, and alternatives B1 and B2 were included in the RIFS §8 subsections.  The list in 
RIFS §8.3.4 appears to have Alternatives B and E reversed. 

RESPONSE:  Table 8-7 in the RI/FS and Table 1 of the Draft CAP provide the 
remedial alternative scores and weighting factors.  The table also presents the 
overall evaluation ranking for the remedial alternatives.  The listed remedial 
alternatives in the RI/FS within Section 8.3.4 do not have Alternatives B and E 
reversed.  The list is the same relative order that was used in Table 8-7 for 
scoring and ranking the remedial alternatives.   

 
29. A pre-design evaluation does not appear to have been performed to estimate radius of 

influence of the sparging or extraction wells. A radius of influence for air injection wells 
was assumed to be 25 feet (50-foot well separation). 

RESPONSE:  We have planned for a pre-design test for evaluating the radius of 
influence for air-sparging.  However, conducting such tests may have limited 
value because of local heterogeneity and variability of results.  We are currently 
evaluating whether instead of conducting the pre-design test, the funds for the 
pre-design test could be used to instead install the air-sparging well system with 
a closer radius. 
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3.0 POINTS FOR CLARIFICATION 
During the June 27, 2011 meeting with Ecology and the Port of Seattle, several points of clarification were 

suggested by the Port of Seattle’s consultant.  The points of clarification are as follows: 

 Add the new Port of Seattle property wells to the Compliance Monitoring 
Plan. 
During the June 27, 2011 meeting among the Port of Seattle, Ecology and PLP 
Group representatives, the decision was made to install two new monitoring wells 
north of South 160th Street. The new wells will be included on all future maps 
depicting the site (see the attached Figure 4).  The monitoring well, designated 
as Port MW-B, is within the S. 160th Street right-of-way and will be monitored in 
accordance with the Compliance Monitoring Plan as a replacement for well MW-
X, unless well MW-X is required to be installed.  Furthermore, the well, 
designated MW-X in the Draft CAP, does not need to be installed based on the 
preliminary analytical results of groundwater from Port-MW-B monitoring well.  As 
such, the new well Port MW-B will be sampled during performance monitoring 
events (quarterly for year 1 and semi-annually for years 2 through the end of 
IAS/SVE operation) and during confirmational monitoring events (quarterly for 
year 1 and semi-annually for years 2 through the closure of the site).  The new 
Port MW-B well will also be sampled for natural attenuation parameters quarterly 
during the first year of confirmational monitoring (unless it is eventually replaced 
with a new well MW-X).   

The new well, Port MW-A, is within the Port of Seattle property north of S. 160th 
Street and may be sampled after the remedial system is turned off for 
confirmation.  If monitoring for Port MW-A has groundwater petroleum fuel-
related analytes below MTCA Cleanup Levels, Port MW-A will not be further 
sampled.  

 Port of Seattle Property vapor intrusion potential. 
Based upon the sampling results of groundwater from monitoring wells Port MW-
A and Port MW-B, the VOC concentrations in groundwater are too low to be a 
threat to human health in a commercial building from vapor intrusion on the Port 
of Seattle property.  Groundwater concentrations from these two new wells are 
below screening levels in Ecology’s draft guidance document for Vapor Intrusion 
(Ecology, 2009).  This evaluation provides a conservative estimate that vapor 
intrusion into commercial buildings is not a potential threat given the existing 
groundwater concentrations and the depth of groundwater.   
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FIGURE  2
GROUNDWATER FLOW DIRECTION 
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FIGURE  3
GROUNDWATER SAMPLING 

LOCATIONS AT THE PORT OF 
SEATTLE PROPERTY IN 2008
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APPENDIX A 
WELL INSTALLATION LOGS  

(MW A and MW B)  
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101111djm1_Table B-1 Aug2011_GW.xlsx

Chemical Name
Total Petroleum Hydrocarbons

Gasoline Range Hydrocarbons in ug/l 800 50 U 200
Diesel Range Hydrocarbons in ug/l 500 50 U 280
Residual Range Organics in ug/l 250 U 250 U

Metals
Dissolved Arsenic in ug/l 5 0.058 1 U 1 U
Dissolved Barium in ug/l 3,200 43.9 43.7
Dissolved Cadmium in ug/l 5 8 1 U 1 U
Dissolved Chromium in ug/l 50 1.51 1 U
Dissolved Lead in ug/l 15 1 U 1 U
Dissolved Mercury in ug/l 2 4.8 0.1 U 0.1 U
Dissolved Selenium in ug/l 80 1.82 1.21
Dissolved Silver in ug/l 80 1 U 1 U

Polycyclic Aromatic Hydrocarbons (PAHs)
Acenaphthene in ug/l 960 0.1 U 0.1 U
Acenaphthylene in ug/l 0.1 U 0.1 U
Anthracene in ug/l 4,800 0.1 U 0.1 U
Benzo(g,h,i)perylene in ug/l 0.1 U 0.1 U
Fluoranthene in ug/l 640 0.1 U 0.1 U
Fluorene in ug/l 640 0.1 U 0.1 U
Phenanthrene in ug/l 0.1 U 0.1 U
Pyrene in ug/l 480 0.1 U 0.1 U
Naphthalene in ug/l 160 160 0.05 U 12
Benz(a)anthracene in ug/l 0.1 U 0.1 U
Benzo(a)pyrene in ug/l 0.1 0.012 0.1 U 0.1 U
Benzo(b)fluoranthene in ug/l 0.1 U 0.1 U
Benzo(k)fluoranthene in ug/l 0.1 U 0.1 U
Chrysene in ug/l 0.1 U 0.1 U
Dibenzo(a,h)anthracene in ug/l 0.1 U 0.1 U
Indeno(1,2,3-cd)pyrene in ug/l 0.1 U 0.1 U

Volatile Organic Compounds
1,1,1,2-Tetrachloroethane in ug/l 1.7 1 U 1 U
1,1,1-Trichloroethane in ug/l 200 16,000 1 U 1 U
1,1,2,2-Tetrachloroethane in ug/l 0.22 1 U 1 U
1,1,2-Trichloroethane in ug/l 0.77 1 U 1 U
1,1-Dichloroethane in ug/l 1,600 1 U 1 U
1,1-Dichloroethene in ug/l 400 1 U 1 U
1,1-Dichloropropene in ug/l 1 U 1 U
1,2,3-Trichlorobenzene in ug/l 1 U 1 U
1,2,3-Trichloropropane in ug/l 0.0063 1 U 1 U
1,2,4-Trichlorobenzene in ug/l 80 1 U 1 U
1,2,4-Trimethylbenzene in ug/l 400 1 U 1 U
1,2-Dibromo-3-chloropropane in ug/l 0.031 10 U 10 U
1,2-Dibromoethane (EDB) in ug/l 0.01 0.022 1 U 1 U
1,2-Dichlorobenzene in ug/l 720 1 U 1 U
1,2-Dichloroethane (EDC) in ug/l 5 0.48 1 U 1 U
1,2-Dichloropropane in ug/l 0.64 1 U 1 U
1,3,5-Trimethylbenzene in ug/l 400 1 U 4.4

MW-B
08/03/11

Ground Water, 
Method A, Table 

Value (µg/L)

Ground Water, 
Method B, Most 

Restrictive Standard 
Formula Value (µg/L)

MW-A
08/04/11

Table B-1: Rental Car Facility
August 2011 Groundwater Data from New Well Locations
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Chemical Name

MW-B
08/03/11

Ground Water, 
Method A, Table 

Value (µg/L)

Ground Water, 
Method B, Most 

Restrictive Standard 
Formula Value (µg/L)

MW-A
08/04/11

Table B-1: Rental Car Facility
August 2011 Groundwater Data from New Well Locations

1,3-Dichlorobenzene in ug/l 1 U 1 U
1,3-Dichloropropane in ug/l 1 U 1 U
1,4-Dichlorobenzene in ug/l 1.8 1 U 1 U
2,2-Dichloropropane in ug/l 1 U 1 U
2-Butanone in ug/l 4,800 10 U 10 U
2-Chlorotoluene in ug/l 160 1 U 1 U
2-Hexanone in ug/l 10 U 10 U
4-Chlorotoluene in ug/l 1 U 1 U
4-Methyl-2-pentanone in ug/l 640 10 U 10 U
Acetone in ug/l 800 10 U 10 U
Benzene in ug/l 5 0.8 0.35 U 1.3 *
Bromobenzene in ug/l 1 U 1 U
Bromodichloromethane in ug/l 0.71 1 U 1 U
Bromoform in ug/l 5.5 1 U 1 U
Bromomethane in ug/l 11 1 U 1 U
Carbon tetrachloride in ug/l 0.34 1 U 1 U
Chlorobenzene in ug/l 160 1 U 1 U
Chloroethane in ug/l 15 1 U 1 U
Chloroform in ug/l 7.2 1 U 1 U
Chloromethane in ug/l 3.4 10 U 10 U
cis-1,2-Dichloroethene in ug/l 80 1 U 1 U
cis-1,3-Dichloropropene in ug/l 1 U 1 U
Dibromochloromethane in ug/l 0.52 1 U 1 U
Dibromomethane in ug/l 80 1 U 1 U
Dichlorodifluoromethane in ug/l 1,600 1 U 1 U
Ethylbenzene in ug/l 700 800 1 U 13
Hexachlorobutadiene in ug/l 0.56 1 U 1 U
Isopropylbenzene in ug/l 800 1 U 1 U
m,p-Xylenes in ug/l 2 U 3.4
Methyl tert-butyl ether (MTBE) in ug/l 20 24 1 U 1 U
Methylene chloride in ug/l 5 5.8 5 U 5 U
n-Hexane in ug/l 480 1 U 1 U
n-Propylbenzene in ug/l 1 U 1 U
o-Xylene in ug/l 16,000 1 U 1 U
p-Isopropyltoluene in ug/l 1 U 1 U
sec-Butylbenzene in ug/l 1 U 1 U
Styrene in ug/l 1.5 1 U 1 U
tert-Butylbenzene in ug/l 1 U 1 U
Tetrachloroethene (PCE) in ug/l 5 0.081 1 U 1 U
Toluene in ug/l 1,000 640 1 U 1 U
trans-1,2-Dichloroethene in ug/l 160 1 U 1 U
trans-1,3-Dichloropropene in ug/l 1 U 1 U
Trichloroethene (TCE) in ug/l 5 0.49 1 U 1 U
Trichlorofluoromethane in ug/l 2,400 1 U 1 U
Vinyl chloride in ug/l 0.2 0.029 0.2 U 0.2 U
Naphthalene in ug/l 160 160 1 U 13
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Chemical Name

MW-B
08/03/11

Ground Water, 
Method A, Table 

Value (µg/L)

Ground Water, 
Method B, Most 

Restrictive Standard 
Formula Value (µg/L)

MW-A
08/04/11

Table B-1: Rental Car Facility
August 2011 Groundwater Data from New Well Locations

EDB by 8011
1,2-Dibromoethane (EDB) in ug/l 0.01 0.022 0.01 U 0.01 U

Polychlorinated Biphenyls (PCBs)
Aroclor 1016 in ug/l 1.1 0.1 U 0.1 U
Aroclor 1221 in ug/l 0.1 U 0.1 U
Aroclor 1232 in ug/l 0.1 U 0.1 U
Aroclor 1242 in ug/l 0.1 U 0.1 U
Aroclor 1248 in ug/l 0.1 U 0.1 U
Aroclor 1254 in ug/l 0.32 0.1 U 0.1 U
Aroclor 1260 in ug/l 0.1 U 0.1 U

Notes
*MTCA Method A and B for Benzene are both 5 µg/L in accordance with WAC 173-340-705 (5)
U - Analyte was not detected at or above the reported result.
Source : Aspect Consulting 08/24/11
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1.0 LEGAL DESCRIPTION 

The following sections provide general information regarding the Site and MasterPark Facility including 

the location and legal description.  The Site and Facility are located in SeaTac, Washington, within 

Section 28, Township 23 North, Range 4 East (Figure 1).   

1.1 Site 

The Site currently includes portions, or all of the following contiguous properties:  

 MasterPark Lot C (the MasterPark Facility- parcel # 940940-0135 and 940940-0140) 

 Louden Property (parcel # 940940-0115 and 940940-0126) 

 City of SeaTac, South 160th Street right-of-way 

 Washington Memorial Cemetery (parcel # 282304-9016, 424780-0075, and 282304-
9052)  

 Port of Seattle Property (north of South 160
th
 Street- parcel # 282304-9016) 

The Site is defined, for purposes of this document, as the area of land that is impacted by the 

MasterPark Facility’s contamination.  Figure 2 depicts the Site location as defined by the plume 

boundary as well as the contiguous properties included within the Site.  The Site extends beyond 

South 160
th
 Street to the north onto Port of Seattle Property, is bound by International Boulevard to the 

east, and extends onto Washington Memorial Cemetery to the west.  The X and Y coordinates for the 

location of the Site are included in Table 1.   

1.2 Facility 

The MasterPark Facility is approximately 7 acres, located at 16025 International Boulevard, SeaTac, 

Washington and is called MasterPark Lot C.  The MasterPark Facility is bounded by the Louden 

property to the north, International Boulevard to the east, and Washington Memorial Cemetery to the 

west and south.  Current data indicates that the known soil contamination, the highest levels of 

groundwater contamination, and possibly the primary source of contamination (former underground 

storage tanks) are located on the MasterPark Facility property, but groundwater impacts extend 

beyond the Facility property boundaries.  Thus, the area where groundwater has been impacted 

above MTCA cleanup levels is defined as the Site.  The X and Y coordinates for the location of the 

MasterPark Facility are included in Table 2.  According to the King County Assessor’s website, the 

legal description for the MasterPark Facility is:  

Parcel # 940940-0135. WILDON UNREC PAR B OF SEATAC LLA SUB05-00003 REC 

#20050816900008 SD LLA LOCATED IN NE 1/4 OF NE 1/4 OF 28-23-04 ALSO BEING A 

POR OF UNREC PLAT OF WILDON UNREC. 

Parcel #940940-0140. WILDON UNREC LESS ST RD. 
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Parcel # 940940-0195.  WILDON UNREC PAR A OF SEATAC LLA SUB05-00003 REC 

#20050816900008 SD LLA LOCATED IN NE 1/4 OF NE 1/4 OF 28-23-04 ALSO BEING A 

POR OF UNREC PLAT OF WILDON UNREC. 

Parcel # 940940-0225.  WILDON UNREC POR NE 1/4 OF NE 1/4 OF SEC 28-23-04 DAF - 

BEG INTSN OF NWLY LN OF ST HWY NO 1 & LN 30 FT S OF N LN OF SD SUBD TH S 18-

49-10 W 1000 FT TH N 71-10-50 W 250 FT TO TPOB TH N 71-10-50 W 60 FT TH S 18-49-

10 W TO S LN OF NE 1/4 OF NE 1/4 TH E ALG S LN TO WLY MGN OF STATE RD NO 1 AS 

ESTAB MARCH 26, 1925, TH N 18-49-10 E TAP S 18-49-10 W 1100 FT FR SD BEG INTSN 

TH N 71-10-50 W 250 FT TH N 18-49-10 E 100 FT TO TPOB LESS STATE RD NO 1 - AKA 

LOTS 44 THRU 54 LESS STATE RD NO 1 OF WILDON UNRECORDED PLAT TGW POR 

31ST AVE S & OF S 164TH ST. 
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940940-0135
940940-0140
940940-0115
940940-0126
282304-9016
424780-0075
282304-9052
282304-9016

X Coordinate Y Coordinate
1278919.898 171325.5008
1278967.921 171338.8588
1279017.696 171343.2923
1279067.684 171343.5141
1279117.441 171338.8523
1279166.778 171330.758
1279215.553 171319.8194
1279263.026 171304.227
1279307.654 171281.7822
1279347.566 171251.8054
1279382.748 171216.305
1279413.962 171177.2793
1279441.847 171135.7854
1279466.713 171092.422
1279487.305 171046.9947
1279497.921 170998.1483
1279501.882 170948.361
1279502.908 170898.3719
1279499.561 170848.6305
1279486.913 170800.2635
1279472.081 170752.5195
1279453.563 170706.1079
1279428.014 170663.2166
1279396.343 170624.5541

1279361.42 170588.7941
1279323.644 170556.0637
1279283.107 170526.8253
1279240.063 170501.4242
1279194.753 170480.3349
1279147.384 170464.4477
1279098.219 170455.5848
1279048.339 170452.3103

1278998.57 170455.8814

TABLE 1
COMPLIANCE BOUNDARY SITE LOCATION

King County Tax Parcels #:
 (portions of each)

Sections 28, Township 23 N, Range 4 E
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940940-0135
940940-0140
940940-0115
940940-0126
282304-9016
424780-0075
282304-9052
282304-9016

X Coordinate Y Coordinate

TABLE 1
COMPLIANCE BOUNDARY SITE LOCATION

King County Tax Parcels #:
 (portions of each)

Sections 28, Township 23 N, Range 4 E

1278951.502 170472.2268
1278908.718 170498.0175
1278870.148 170529.7581
1278835.856 170566.1232
1278804.002 170604.6553
1278773.741 170644.4572
1278744.747 170685.1853
1278719.499 170728.3031
1278703.247 170775.427

1278698.28 170825.1238
1278698.343 170875.1178
1278700.837 170925.0411
1278709.467 170974.2568
1278722.135 171022.6207
1278735.961 171070.6709
1278751.361 171118.232
1278770.868 171164.2464
1278794.275 171208.4144
1278823.149 171249.1591
1278857.507 171285.4458

Horizontal Datum: NAD 83 Washington State Planes, North Zone, US Foot.

Coordinates correspond to locations along the Compliance Boundary depicted in Figure 2, at 50 foot 
intervals.  
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940940-0135
940940-0195
940940-0225

X Coordinates Y Coordinates
9786.0649 10023.5447
9880.8042 9991.5373
9950.8538 10009.5292
9983.0343 10104.2098

10015.2149 10198.8903
10047.3954 10293.5709

10079.576 10388.2515
10111.7565 10482.9321
10143.9371 10577.6127
10176.1177 10672.2932
10208.2982 10766.9738

10198.874 10841.181
10104.2231 10873.4487
10009.5722 10905.7164

9929.5784 10908.3029
9897.6603 10813.5335
9865.7422 10718.7641
9833.8241 10623.9947

9801.906 10529.2253
9769.9879 10434.456
9738.0699 10339.6866
9706.1518 10244.9172
9674.2337 10150.1478
9642.3156 10055.3784
9610.3975 9960.6091
9578.4794 9865.8397
9546.5613 9771.0703
9631.8204 9741.7247
9696.6932 9795.8589
9728.8413 9890.5505
9760.9894 9985.2421

Coordinates correspond to locations along the Facility boundary at 100 foot intervals.  

Horizontal Datum: NAD 83 Washington State Planes, North Zone, US Foot.

Sections 28, Township 23 N, Range 4 E

King County Tax Parcels #:
 (portions of each)

TABLE 2

MASTERPARK LOT C "FACILITY" LOCATION COORDINATES
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FIGURE  1
APPROXIMATE SITE BOUNDARY
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1.0 BACKGROUND 
 
1.  Name of proposed project, if applicable: 
 
Focused In-Situ Air Sparging-Soil Vapor Extraction (IAS-SVE) with Source Area Cap Remediation 
Sea-Tac Development Site 
MasterPark Lot C facility (MasterPark Facility) 
SeaTac, Washington 
 
See Figure 1 for the location of the project. 
 
2.  Name of applicant: 
 
SeaTac Investments LLC (SeaTac Investments),  
Scarsella Brothers Inc.  
ANSCO Properties, LLC 
 
3.  Address and phone number of applicant and contact person: 

Doug Rigoni – SeaTac Investments LLC – 206-826-2715 - 2003 Western Avenue, Suite 500, Seattle, 

Washington 98121 

Tamarah Knapp Hancock – Scarsella Brothers Inc. - PO Box 68697, Seattle, WA 98168-0697 

Kevin Collette – Attorney for ANSCO Properties, LLC - Ryan, Swanson & Cleveland, PPLC, 1201 Third 

Avenue, Suite 3400, Seattle, Washington 98101.3034- 

 
4.  Date checklist prepared: 
 
July 28, 2010 
 
5.  Agency requesting checklist: 
 
Washington State Department of Ecology (cc to City of SeaTac) 
 
6.  Proposed timing or schedule (including phasing, if applicable): 
 
Implementation is expected fall of 2011; no phasing. 
 
7.  Do you have any plans for future additions, expansion, or further activity related to or connected 
with this proposal?  If yes, explain. 
 
No. 
 

8.  List any environmental information you know about that has been prepared, or will be prepared, 

directly related to this proposal. 

 
A series of investigations and remedial actions were conducted at the site starting in September 2000 
(Phase I and II Environmental Site Assessment (ESA) investigations culminating in September 2001 with an 
independent remedial action (IRA) conducted in coordination with property development.  Ecology 
performed groundwater sampling at the Site in 2006, and remedial Site investigations resumed in 2007 and 
were completed in early 2010.   
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Documentation prepared for the site includes the following: 

 Golder Associates Inc., 2000.  Phase I Environmental Site Assessment, SunReal Inc., 
SeaTac Airport Site, SeaTac, Washington, October 12, 2000. 

 _____ 2001a.  Final Phase II Environmental Site Assessment Report, SeaTac Parking 
Garage Development Site, SeaTac, Washington, April 5. 

 _____ 2001b.  Final Report for Extended Phase II Extended Environmental Site Assessment, 
SeaTac Parking Garage Development Site, SeaTac, Washington, April 5. 

 _____ 2001c.  Final Report for the Phase III Environmental Site Assessment, SeaTac 
Parking Garage Development Site, SeaTac, Washington, April 5. 

 _____ 2001d.  Final Field Sampling Plan for Limited Remedial Actions at the Sea-Tac 
Parking Lot Development Site, 16000 Block International Boulevard, Sea-Tac, Washington 
(Rev.0), June 25, 2001. 

 _____ 2001e.  Collection and Analytical Results of Groundwater Sample from Washington 
Memorial Park Cemetery, Private Well Letter Report Addressed to SeaTac Investments, 
Attention Mr. Douglas Rigoni, September 27, 2001. 

 _____ 2001f.  Site Assessment Conducted for the Closure of a 3,000- and 10,000-Gallon 
Underground Storage Tank, Master Park Lot C, 16000 Block International Boulevard, 
SeaTac, Washington, October 4, 2001. 

 _____ 2001g.  Site Assessment Conducted for the Closure of a 1,000-Gallon Gasoline 
Underground Storage Tank, Master Park Lot C, 16000 Block International Boulevard, 
SeaTac, Washington.  October 4, 2001. 

 _____ 2001h.  Site Assessment Conduct For the Closure of a 1,000-Gallon Heating Oil 
Underground Storage Tank, Master Park Lot C 16000 Block International Boulevard, SeaTac, 
Washington.  October 4, 2001. 

 _____ 2001i.  Site Assessment for the Closure of a 300-Gallon Underground Storage Tank, 
Master Park Lot C 16000 Block International Boulevard, SeaTac, Washington, October 24, 
2001. 

 _____ 2002.  Final Independent Remedial Action Report SeaTac Parking Garage 
Development Site SeaTac, Washington (MasterPark Lot C).  Prepared for: SeaTac 
Investments LLC. January 24, 2002. 

 EA Engineering, Science, and Technology, Inc., 2006.  SeaTac Development Site, Summary 
of June 2006 Groundwater Monitoring Results – Work Order #17079, Contract Number: 
30700 - Prepared for Washington Department of Ecology.  September 6, 2006.   

 Golder Associates Inc. 2008a. On-Site Source and Groundwater Investigation Summary – 
June to November 2007.  Prepared for Riddell Williams P.S.  January 14, 2008. 

 _____ 2008b.  Addendum to On-Site Source and Groundwater Investigation Summary – 
June to November 2007 Report (Dated January 14, 2008).  Prepared for Riddell Williams 
P.S.  March 13, 2008. 

 _____ 2010.  Remedial Investigation/Feasibility Study Sea-Tac Development Site.  Prepared 
for Riddell Williams P.S.  September 17, 2010. 

9.  Do you know whether applications are pending for governmental approvals of other proposals 
directly affecting the property covered by your proposal?  If yes, explain. 
 
No. 
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10.  List any government approvals or permits that will be needed for your proposal, if known. 
 

 Agreed Order under the Model Toxics Control Act (MTCA).  SeaTac Investments entered into 
an Agreed Order (No. DE 6844 with the Washington State Department of Ecology (Ecology) 
to complete a RI/FS and Draft Cleanup Action Plan (Draft CAP) for the SeaTac Development 
Site (Site).   

 Air Quality Permit; Puget Sound Clean Air Agency 

 A restrictive covenant was established with Ecology for the asphalt cap that requires 
notification to Ecology prior to cap disturbance and excavation into the underlying Site soils.  
Additional use restrictions may be established at the completion of the remedial action. 

 Right-of-way Permit; city of SeaTac 

11.  Give brief, complete description of your proposal, including the proposed uses and the size of 
the project and site.  There are several questions later in this checklist that ask you to describe 
certain aspects of your proposal.  You do not need to repeat those answers on this page.  (Lead 
agencies may modify this form to include additional specific information on project description.) 
 
The proposed project is a remedial action to remove a contaminant [gasoline range petroleum hydrocarbons 
(gasoline) and associated constituents] from the sub-surface.  A release from an underground gasoline 
storage tank has impacted underlying soils and groundwater at the MasterPark Facility and has impacted 
groundwater under adjacent properties.   
 
The remediation would have the following components, which are described in further detail in Section 7 of 
the Golder 2010 RI/FS Report and Section 5.3 of the Draft Cleanup Action Plan: 

 Institutional controls 

 Monitoring 

 Asphalt cap over the source area 

 Cap maintenance 

 IAS-SVE for the MasterPark Facility 

 Operation and maintenance of the system (assumed to take approximately 5 years) 

 Enhanced biodegradation and attenuation for groundwater down-gradient of the MasterPark 
Facility (assumed to take 10 to 15 years from the time of remediation system installation). 

The proposed remedial action (depicted in Figure 2) will be source area destruction and natural attenuation 
of the remainder of the plume.  This will be implemented through a combination of in-situ air sparging 
(IAS) and soil vapor extraction (SVE).  IAS is a treatment process whereby air is injected into the 
groundwater below the contamination.  A schematic of IAS is shown in Figure 3.  As the air moves up 
through the contamination, the air strips VOCs from the groundwater based on the partitioning of the VOCs 
between air and water or soil.  In addition, the oxygen introduced with the air typically stimulates aerobic 
microbial activity, resulting in increased microbial degradation of petroleum compounds within the 
groundwater and the vadose zone soil.  IAS for this Site will be targeted for groundwater treatment.  
However, the injected air will continue to strip VOCs from vadose zone soils as it works towards the surface.  
In addition, IAS will be used in conjunction with SVE (discussed below). 
 
Microbial degradation occurs as the VOC-laden air works its way towards the surface.  The microbial 
degradation reduces introduction of VOCs into ambient air.  However, at the Site it has been assumed that 
SVE will be necessary to collect vapor from IAS to ensure that VOC-laden air does not reach the surface. 
 
Another advantage of IAS is oxygenation of the groundwater, thereby stimulating biodegradation by 
naturally occurring microbes.  Because groundwater is migrating in a downgradient direction faster than the 
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petroleum plume (due to retardation), the oxygenated groundwater will flow into the petroleum plume 
beyond the zone of IAS direct injection.  In addition, oxygen will diffuse in groundwater beyond the injection 
zone.  With time, the biodegradation of the downgradient plume is enhanced over existing natural 
attenuation processes. 
 
SVE is a treatment process whereby a vacuum is induced in subsurface trenches or wells using a vacuum 
blower.  A schematic of SVE is shown in Figure 4.  VOCs from the soil are thereby extracted for treatment at 
the surface.  VOCs in the vadose soil vapor are extracted directly.  The vacuum induces VOCs in the 
vadose soil to volatilize into the vapor phase.  While some VOCs in groundwater will be extracted by the 
vacuum, SVE is primarily for treatment of unsaturated soils (vadose zone).  SVE is typically used in 
conjunction with IAS, because as VOCs are stripped from the water table by IAS, the volatilized VOCs can 
be extracted by the SVE system.  
 
SVE increases circulation of air in the subsurface, bringing additional oxygen to the treatment area.  This 
additional oxygen typically stimulates microbial activity, resulting in increased microbial degradation of 
petroleum compounds. 
 
The soil vapors extracted by the SVE system will contain Site COCs and will need to be treated before 
emission to the atmosphere.  Various processes are available to treat COCs in the SVE off-gas.  Two 
common systems are catalytic oxidation and vapor-phase carbon absorption.  Because of COC 
concentrations in the off-gas are expected to be relatively low, it is assumed that vapor-phase carbon 
adsorption would be used.  Treated SVE vapors would be discharged under an air permit to the 
atmosphere. 
 
This remediation process focuses on VOC removal from the area of highest concentrations within the 
MasterPark Facility.  It would remove VOCs from the groundwater by IAS and capture them by SVE.  The 
layout of this process is shown in Figure 2.  The SVE would also remove VOCs from soil in the vadose 
zone.  Among other benefits, by removing contaminated subsurface vapors, this SVE would alleviate any 
potential vapor intrusion concerns into neighboring buildings.  SVE off-gas would be treated by carbon 
adsorption before discharge to the atmosphere.  The oxygenation of the groundwater would stimulate 
natural microbial degradation, providing enhanced biodegradation for the downgradient plume.      
 
The project would include the disturbance (trenching) of asphalt and soils to install the remedial equipment.  
Construction details will be included in the future design of the remedial system. 
 
12.  Location of the proposal.  Give sufficient information for a person to understand the precise 
location of your proposed project, including a street address, if any, and section, township, and 
range, if known.  If a proposal would occur over a range of area, provide the range or boundaries of 
the site(s).  Provide a legal description, site plan, vicinity map, and topographic map, if reasonably 
available.  While you should submit any plans required by the agency, you are not required to 
duplicate maps or detailed plans submitted with any permit applications related to this checklist. 
 
Installation of the clean-up action will occur at the MasterPark Facility which is located at 16025 International 
Boulevard, SeaTac, Washington within Section 28, Township 23 North, Range 4 East (see Figure 1). The 
MasterPark Facility is bound by the Louden property to the north (followed by South 160

th
 Street), 

International Boulevard to the east, and Washington Memorial Cemetery to the west and south.  The legal 
description of the MasterPark Facility is included as Attachment A of the draft Cleanup Action Plan (DCAP).  
The MasterPark Facility is approximately 7 acres in size, but the cleanup action will only be conducted on a 
fraction of that property.  The entire MasterPark Facility is a parking lot and an administration building used 
to run the business (valet parking).  Current data indicate the known soil contamination, the highest levels of 
groundwater contamination, and possible primary source of contamination are located on the MasterPark 
Facility property, but groundwater impacts extend beyond the MasterPark Facility property boundaries.  The 
Site (defined as the area of land that is impacted by the MasterPark Facility’s contamination) is comprised of 
the following contiguous areas: 
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 MasterPark Lot C (the MasterPark Facility) 

 Louden Property  

 City of SeaTac (South 160th Street) right-of-way 

 Washington Memorial Cemetery 

 Port of Seattle Property (west of the MasterPark Facility and north of South 160th Street) 

The Site extends beyond South 160th Street to the north, is bound by International Boulevard to the east, 
and extends onto Washington Memorial Cemetery to the west.  A legal description of the Site is included as 
Attachment A of the DCAP. 
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2.0 ENVIRONMENTAL ELEMENTS 
 
1.  Earth 
 
a.  General description of the site (circle one):  Flat, rolling, hilly, steep slopes, mountainous, 

other. 
 
Presently, the eastern majority of the Site, where the MasterPark Facility is operated, consists of relatively 
flat ground covered by asphalt.  The western portion of the Site is owned and operated as a cemetery.  The 
northern portion of the Site includes the Louden property and South 160th Street. 
 
b.  What is the steepest slope on the site (approximate percent slope)? 
 
No steep slopes exist on the Site.  The Site ground surface elevation generally declines from the southwest 
to the northeast with a maximum elevation near 400 feet above mean sea level (amsl) at the southwest 
corner of the Site and a minimum elevation of approximately 350 feet amsl near the northeast corner.  The 
elevation along the west MasterPark Facility boundary rises abruptly (approximately 8 to 12 feet) and is 
stabilized by a retaining wall.  The proposed remedial action will not impact or affect the existing retaining 
wall.     
 
c.  What general types of soils are found on the site (for example, clay, sand, gravel, peat,  

muck)?  If you know the classification of agricultural soils, specify them and note any prime 
farmland. 

 
Near surface soils consist of a layer of fill that may be up to approximately 10 feet thick in places.  Beneath 
the fill, till and/or layers of outwash sand are encountered.  In general, the till occurs in the range of 10 to 30 
feet bgs.  Below the till is dense to very dense advanced outwash (Qva) consisting of unstratified fine to 
coarse grained sandy deposits.   Although the RI did not include boreholes deeper than the Qva stratum, 
regional geologic maps indicate the potential presence of lacustrine clayey silts and silty clay deposits 
beneath the Qva stratum at an unknown depth (USGS 2004).   
 
d.  Are there surface indications or history of unstable soils in the immediate vicinity?  If so, 

describe. 
 
No. 
 
e.  Describe the purpose, type, and approximate quantities of any filling or grading proposed. 

Indicate source of fill. 
 
Asphalt and soil will be excavated (trenched) to install the remediation system (pipes, wells).  The trenches 
will be backfilled and capped again with asphalt to allow continued use of the area for parking vehicles. 
 
f.  Could erosion occur as a result of clearing, construction, or use?  If so, generally describe. 
 
No. 
 
g. About what percent of the site will be covered with impervious surfaces after project  

construction (for example, asphalt or buildings)? 
 
Trenching and excavation will be a temporary impact.  Soil will be returned to the trench containing new laid 
pipe and covered with asphalt.  The same percentage of area will be covered by impervious surfaces 
(asphalt) after installation of the remediation system. 
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h.  Proposed measures to reduce or control erosion, or other impacts to the earth, if any: 
 
Construction Best Management Practices (BMPs) will be implemented during construction to reduce and 
control potential erosion. 
 
2.  Air 
 
a.  What types of emissions to the air would result from the proposal (i.e., dust, automobile, odors, 

industrial wood smoke) during construction and when the project is completed?  If any, generally 
describe and give approximate quantities if known. 

 
During construction, typical exhaust emissions will be released to the air from light and heavy truck/drill rig 
activity and trenching equipment. 
 
During operation, emissions associated with volatilized contaminants of concern will be treated and released 
to the atmosphere (under a permit).  Emissions effluent will be analyzed in order to meet permit 
conditions/restrictions. 
 
b.  Are there any off-site sources of emissions or odor that may affect your proposal?  If so,  

generally describe. 
 
No. 
 
c.  Proposed measures to reduce or control emissions or other impacts to air, if any: 
 
Construction activities shall be performed in such a manner that the emission level is minimal.  All 
equipment and operation of equipment shall meet with all state and local regulations.  All equipment shall be 
equipped with emission abatement devices with effectiveness equal or better than that supplied by the 
original manufacturer. 
 
3.  Water 
 
a.  Surface: 
 

1) Is there any surface water body on or in the immediate vicinity of the site (including 
year-round and seasonal streams, saltwater, lakes, ponds, wetlands)?  If yes, describe type 
and provide names.  If appropriate, state what stream or river it flows into. 

 
There are no surface water features or wetlands on the Site or the MasterPark Facility.  The nearest major 
surface water body is Bow Lake, located approximate 1.25 miles to the south of the Site.  There is a 
potential wetland area (but not designated as a wetland by WDFW or King County [King County iMAP, 
2010]) located adjacent south of the MasterPark Facility on the cemetery property.  However, this potential 
wetland area is located more than 500 feet from the Site contamination and is not connected to the regional 
groundwater aquifer.  Furthermore, the WDFW has not classified this as a wetland, according to their 
Habitats and Species Map (2010).  There are no surface water impoundments, except for the wetland area 
and a man-made pond (on the cemetery property approximately 1,500 feet south and side-gradient to the 
Site contamination), or streams on or adjacent to the Site. 
 

2) Will the project require any work over, in, or adjacent to (within 200 feet) the described 
waters?  If yes, please describe and attach available plans. 

 
No work would occur in or within 200 feet of any surface water or wetland. 
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3) Estimate the amount of fill and dredge material that would be placed in or removed 

from surface water or wetlands and indicate the area of the site that would be affected.  
Indicate the source of fill material. 

 
N/A 
 

4) Will the proposal require surface water withdrawals or diversions?  Give general  
description, purpose, and approximate quantities if known. 

 
No. 
 

5) Does the proposal lie within a 100-year floodplain?  If so, note location on the site plan. 
 
No. 
 

6) Does the proposal involve any discharges of waste materials to surface waters?  If so,  
describe the type of waste and anticipated volume of discharge. 

 
No. 
 
b.  Ground: 
 

1)  Will ground water be withdrawn, or will water be discharged to ground water?  Give 
 general description, purpose, and approximate quantities if known. 

 
No groundwater will be withdrawn during remediation.  Air will be delivered to and extracted from 
groundwater. 
 

2) Describe waste material that will be discharged into the ground from septic tanks or  
other sources, if any (for example:  Domestic sewage; industrial, containing the 
following chemicals. . . ; agricultural; etc.).  Describe the general size of the system, the 
number of such systems, the number of houses to be served (if applicable), or the number of 
animals or humans the system(s) are expected to serve. 

 
N/A 
 
c.  Water runoff (including stormwater): 
 

1)  Describe the source of runoff (including storm water) and method of collection 
and disposal, if any (include quantities, if known).  Where will this water flow?   
Will this water flow into other waters?  If so, describe. 

 
The proposal will not alter existing volume, collection, or treatment of stormwater runoff generated by 
impervious surfaces at the MasterPark parking Facility. 
 

2) Could waste materials enter ground or surface waters?  If so, generally describe. 
 
No. 
 
d.  Proposed measures to reduce or control surface, ground, and runoff water impacts, if any: 
 
None are proposed. 
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4.  Plants 
 
a.  Check or circle types of vegetation found on the site: 

  deciduous tree:  alder, maple, aspen, other 
  evergreen tree:  fir, cedar, pine, other  
  shrubs 
  grass 
  pasture 
  crop or grain 
  wet soil plants:  cattail, buttercup, bullrush, skunk cabbage, other 
  water plants:  water lily, eelgrass, milfoil, other 
  other types of vegetation 
 
No vegetation exists where remedial construction will occur because the MasterPark Facility consists of 
asphalt.  Forested area is located on the adjacent cemetery, and in the western portion of the Site. 
 
b.  What kind and amount of vegetation will be removed or altered? 
 
None.  There is a forested section of the Site that is located on the Washington Memorial Park Cemetery; 
however, the remediation system will be installed only in the area currently capped with asphalt. 
 
c.  List threatened or endangered species known to be on or near the site. 
 
A request for a list of species within or in the vicinity of the Site was submitted to the Washington State 
Department of Fish and Wildlife (WDFW) on January 15, 2010.  Golder received data from the WDFW on 
March 4, 2010, which included a habitats and species map and report.  The WDFW map did not identify any 
priority habitat or species on or adjacent to the Site.  The map indicated several urban natural open spaces 
and wetlands within five miles of the Site.  Additionally, pileated woodpeckers, a state candidate species, 
were observed at a site 2 miles west of the Site in 1979.  WDFW also identified several priority fish species 
that have been observed in streams within five miles of the Site.  The priority fish include cutthroat trout, 
coho salmon, dolly varden/bull trout, Chinook salmon, chum salmon, pink salmon, sockeye salmon, and 
steelhead.  However, these fish species do not have access to the Site due to lack of surface waters.   
The Western Washington U.S. Fish and Wildlife Office website (http://www.fws.gov/wafwo/speciesmap/KING.html) 
which includes King County, Washington, was queried for listed endangered and threatened species, and 
species of concern that are known to inhabit King County (November 1, 2007).  No listed endangered or 
threatened species are documented or expected to exist at the Site.  One species of concern, the bald eagle 
has the potential to be in the area, but there is no record of nests or roosting habitat at or near the Site.   
 
Because of the Site’s location within a historically urban area, it is not likely that the Site or surrounding 
adjacent properties provide necessary habitat for species other than infrequent transient visitors, such as 
birds and raptors. 
 
d.  Proposed landscaping, use of native plants, or other measures to preserve or enhance 

vegetation on the site, if any: 

 

N/A. 

  

(http:/www.fws.gov/wafwo/speciesmap/KING.html)
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5.  Animals 
 
a. Circle any birds and animals which have been observed on or near the site or are known to 

be on or near the site: 
 
birds:  hawk, heron, eagle, songbirds, other:         
mammals:  deer, bear, elk, beaver, other:         
fish:  bass, salmon, trout, herring, shellfish, other:        
 
b. List any threatened or endangered species known to be on or near the site. 
 
No federal or state-listed threatened or endangered, or candidate for listing species have been identified on 
or near the Site. 
 
c.  Is the site part of a migration route?  If so, explain. 
 
The Site resides within the Pacific Flyway. 
 
d.  Proposed measures to preserve or enhance wildlife, if any: 
 
N/A. 
 
6.  Energy and natural resources 
 
a.  What kinds of energy (electric, natural gas, oil, wood stove, solar) will be used to meet 

the completed project's energy needs?  Describe whether it will be used for heating,  
manufacturing, etc. 

 
Gasoline and/or diesel fuel will be used during construction.  Electricity will be used to operate the 
remediation equipment. 
 
b.  Would your project affect the potential use of solar energy by adjacent properties?  

If so, generally describe. 
 
No. 
 
c.  What kinds of energy conservation features are included in the plans of this proposal? 

List other proposed measures to reduce or control energy impacts, if any: 
 
None are proposed. 
 
7.  Environmental health 
 
a.  Are there any environmental health hazards, including exposure to toxic chemicals, risk 

of fire and explosion, spill, or hazardous waste, that could occur as a result of this proposal?  
If so, describe. 

 
Future MasterPark Facility construction/remediation workers could become exposed by direct contact and 
incidental ingestion to Site near-surface soils (<15 feet) during construction excavation or impacted soil 
removal activities in the vicinity of the source area (former gasoline USTs at the MasterPark Facility).  
Current or future construction/remediation excavations, trenches or boreholes would be conducted in the 
open ambient atmosphere for a short duration on the Site.  Construction workers cannot be exposed off of 
the MasterPark Facility because near-surface soils on the rest of the Site are not contaminated.  
Construction/remediation worker exposure will be mitigated through the implementation of health protection 
procedures documented in the Site specific Health and Safety Plan.  There are no other known 
environmental health hazards associated with the Site’s contamination and the execution of the remediation 
proposal.   
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There is no known discharge of Site groundwater to surface water in the area, including the potential 
wetland area and man-made pond on the cemetery property south of the Site.  There are no potable 
groundwater supply wells within a mile of the Site in the general downgradient direction (west, southwest or 
northwest) from the Site.  The closest groundwater supply well is in the Washington Memorial Park 
Cemetery, south of the Site, and is used for watering.  However, this cemetery well has not been impacted 
by Site releases (as per results from Ecology’s 2006 and Golder’s 2001 sampling events).  Therefore, there 
are no current groundwater exposure pathways to off-Site humans from drinking water impacted by Site 
release. 
 
Exposures to surface water by releases from the Site are not an operable pathway for human receptors 
since there are no perennial surface water bodies within 500 feet of the Site contamination. 
 
Restrictive Covenants (dated 2002) are currently recorded for the MasterPark Facility and will also be 
recorded for the Site in relation to this proposed remedial action.  The restrictive covenants pertain to the 
use of the property and its contaminated media in an effort to control the potential exposure of humans and 
the environment to Site contamination.   
 

1) Describe special emergency services that might be required. 
In the event of vapor or soil ingestion, Medic One (emergency ambulance) may be required to transport a 
construction worker to a treatment facility or hospital.  If construction occurs during summer, potential 
construction accidents could occur and possible heat stroke from working over asphalt could also require 
the same emergency service.  These issues are discussed in the site-specific Health and Safety Plan 
 

2) Proposed measures to reduce or control environmental health hazards, if any: 
 
Control measures to reduce health hazard risks include the restrictive use covenants included in the 
agreement with Ecology, along with any additional conditions that may be included with future permits.  In 
addition, a health and safety plan (HASP) will be implemented during all construction and field efforts 
associated with the remediation. 
 
After remedial actions are completed, media within the MasterPark Facility boundaries will be at acceptable 
levels for commercial land uses.  Some groundwater outside the MasterPark Facility boundaries (but within 
the Site, will remain impacted for a period of time until natural and enhanced biological degradation of the 
petroleum plume reduces to acceptable concentrations for future use.  Additionally, a restrictive covenant 
will be recorded pertaining to use of the MasterPark Lot C Facility in order to reduce and control the 
exposure of humans and the environment to groundwater contamination.  Groundwater will be monitored 
during and after remediation to ensure groundwater supplies do not become contaminated. 
 
b.  Noise 
 

1) What types of noise exist in the area which may affect your project (for example: 
traffic, equipment, operation, other)? 

 
Existing noise levels in the vicinity of the Site will not affect the project.  Traffic and typical urban commercial 
and light industry noise, along with noise generated by airplane traffic at Sea-Tac International Airport exists 
in the area of the Site.   
 

2) What types and levels of noise would be created by or associated with the project on a  
short-term or a long-term basis (for example:  traffic, construction, operation, other)?  
Indicate what hours noise would come from the site. 

 
Short-term noise would be generated by heavy construction equipment (e.g. excavator, dump trucks) during 
construction activities.  Long-term noise would be generated by the blower (air injector) and vacuum 
equipment, which will be abated by being located in a noise-insulated trailer or building.  The contractor 
would limit the on-site construction work hours to the time between 7:00 AM and 6:00 PM.   
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3) Proposed measures to reduce or control noise impacts, if any: 
 
Construction activities shall be performed in such a manner that the noise level is minimal.  All equipment 
and operation of equipment shall meet with all State and local regulations.  All equipment shall be equipped 
with mufflers or other noise abatement devices with effectiveness equal or better than that supplied by the 
original manufacturer. 
 
8.  Land and shoreline use 
 
a.  What is the current use of the site and adjacent properties? 
 
The Site resides within the city limits of SeaTac, Washington.  The entire MasterPark Facility property is a 
paved parking lot with a single administrative building supporting the business.  The Louden property and 
SE 160th Street lie to the north.  The Louden property contains an office building utilized by a real estate 
business and a warehouse building.  The warehouse building has been utilized for the storage of goods and 
materials by various businesses.  The Port of Seattle has major construction occurring north of SE 160th 
Street for commercial buildings and infrastructure to support light rail transportation.  To the east is Pacific 
Highway South (State Route 99) with numerous commercial businesses and buildings.  A residential 
neighborhood exists further east of the MasterPark Facility (about 0.25 mile).  To the west and south of the 
MasterPark Facility is land owned by the Washington Memorial Cemetery. Further west of the cemetery is 
Port of Seattle parking and commercial office buildings, followed by the airport access highway and SeaTac 
Airport.   
 
b.  Has the site been used for agriculture?  If so, describe. 
 
No. 
 
c.  Describe any structures on the site. 
 
There are no buildings or other structures located in the area where construction and placement of 
remediation equipment will occur.  This area is currently covered by an asphalt cap (parking lot). 
 
d.  Will any structures be demolished?  If so, what? 
 
The parking lot will be trenched in the areas where pipe will be laid. 
 
e.  What is the current zoning classification of the site? 
 
According to a City of SeaTac zoning map (February 2009, see Figure 2-3), the MasterPark Facility (and the 
adjacent north Louden property) is zoned as CB-C or “Community Business in Urban Center”.  Washington 
Park Cemetery and the associated cemetery residence are zoned as “Park.”  To the north of Washington 
Park Cemetery the land is zoned AVO or “Aviation Operations.”  The property north of the MasterPark 
Facility on the north side of South 160th Street is zoned as AVC or “Aviation Commercial.”  To the east of 
the MasterPark Facility, on the east side of International Boulevard, the land has mixed zoning including 
“Community Business in Urban Center,” followed by “Urban High Density Residential,” and “Urban Medium 
Density Residential 
 
f.  What is the current comprehensive plan designation of the site? 
 
Commercial High Density. 
 
g.  If applicable, what is the current shoreline master program designation of the site? 
 
N/A 
 



 

November 2011 13 073-93368-05.04 

 

 

110211djm1 Attachment B - SEPA.docx  

h.  Has any part of the site been classified as an "environmentally sensitive" area?  If so, specify. 
 
No. 
 
i.  Approximately how many people would reside or work in the completed project? 
 
N/A 
 
j.  Approximately how many people would the completed project displace? 
 
N/A 
 
k.  Proposed measures to avoid or reduce displacement impacts, if any: 
 
N/A 
 

l.  Proposed measures to ensure the proposal is compatible with existing and projected land  

uses and plans, if any: 

 
N/A.  The project is a temporary remedial action. 
 
9.  Housing 
 
a.  Approximately how many units would be provided, if any?  Indicate whether high, middle, or low-

income housing. 
 
N/A 
 
b.  Approximately how many units, if any, would be eliminated? Indicate whether high, 

middle, or low-income housing. 
 
N/A 
 
c.  Proposed measures to reduce or control housing impacts, if any: 
 
N/A 
 
10.  Aesthetics 
 
a.  What is the tallest height of any proposed structure(s), not including antennas; what is 

the principal exterior building material(s) proposed? 
The trailer used to house the blower, filters, and vacuum will be the tallest structure on the site; 
approximately 12 feet in height.  The trailer will likely have a metal exterior. 
 
b.  What views in the immediate vicinity would be altered or obstructed? 
 
N/A 
 
c.  Proposed measures to reduce or control aesthetic impacts, if any: 
 
Aesthetic impacts will be reduced by having all piping within the ground and all above-ground remedial 
equipment housed in a trailer.  If appropriate, the trailer could be painted to blend with the surrounding area. 
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11.  Light and glare 
 
a.  What type of light or glare will the proposal produce?  What time of day would it mainly 

occur? 
 
The trailer will exist on the property the entire time the remedial action is occurring.  A dull, non-reflective 
paint could be applied to the trailer to reduce any potential glare. 
 
b.  Could light or glare from the finished project be a safety hazard or interfere with views? 
 
N/A 
 
c.  What existing off-site sources of light or glare may affect your proposal? 
 
None. 
 
d.  Proposed measures to reduce or control light and glare impacts, if any: 
 
As noted above, a conservative, non-reflective paint could be applied to the trailer to reduce any potential 
glare. 
 

12.  Recreation 
 
a.  What designated and informal recreational opportunities are in the immediate vicinity? 
 
The cemetery is zoned as Park. 
 
b.  Would the proposed project displace any existing recreational uses?  If so, describe. 
 
No. 
 
c.  Proposed measures to reduce or control impacts on recreation, including recreation 

opportunities to be provided by the project or applicant, if any: 
N/A 
 
13.  Historic and cultural preservation 
 
a.  Are there any places or objects listed on, or proposed for, national, state, or local preservation 

registers known to be on or next to the site?  If so, generally describe. 
 
No. 
 
b.  Generally describe any landmarks or evidence of historic, archaeological, scientific, or 

cultural importance known to be on or next to the site. 
 
It is suspected that portions of the Washington Park Cemetery may have been developed prior to 1936 as 
indicated by the presence of some of the current cemetery roads (to the south of the MasterPark Facility) in 
a 1936 aerial photograph.  The Site showed the first development in a 1946 aerial photograph with a single 
building.  Major development of the MasterPark Facility and surrounding properties was evident in a 1956 
aerial photograph.  Since the 1960s, the Facility was mainly a construction staging area that supported the 
construction of Interstate 5.  The currently existing Louden property buildings were constructed at some 
point between 1960 and 1969 as indicated by aerial photographs of this vintage.  More recently a number of 
small manufacturing and warehousing facilities operated at the Facility including public parking.  Today, the 
entire Facility is a paved parking lot with a single administrative building supporting the business 
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c.  Proposed measures to reduce or control impacts, if any: 
 
N/A 
 
14.  Transportation 
 
a.  Identify public streets and highways serving the site, and describe proposed access to the 

existing street system.  Show on site plans, if any. 
 
The site is served via South 160

th
 and Highway 99.  Access to the existing street system will not be modified 

or restricted during the proposed remedial action. 
 
b.  Is site currently served by public transit?  If not, what is the approximate distance to the 

nearest transit stop? 
 
Yes. 
 
c.  How many parking spaces would the completed project have?  How many would the 

project eliminate? 
 
Some parking spaces will be displaced during the construction phase of the project.  As many of these 
parking spaces as possible will be returned to usable parking after construction since this is the exclusive 
business operated at the site where construction is occurring. 
 
d.  Will the proposal require any new roads or streets, or improvements to existing roads or 

streets, not including driveways?  If so, generally describe (indicate whether public or 
private). 

No. 
 
e.  Will the project use (or occur in the immediate vicinity of) water, rail, or air transportation?  If so, 

generally describe. 
 
No. 
 
f.  How many vehicular trips per day would be generated by the completed project? If known, 

indicate when peak volumes would occur. 
 
There would be no appreciable increase in traffic due to this project. 
 
g.  Proposed measures to reduce or control transportation impacts, if any: 
 
Any impact to traffic on adjacent arterials would occur during the construction phase of the project.   
Construction traffic will occur in compliance with a Traffic Control Plan and permit. 
 
15.  Public services 
 
a.  Would the project result in an increased need for public services (for example: fire protection, 

police protection, health care, schools, other)?  If so, generally describe. 
 
No. 
 
b.  Proposed measures to reduce or control direct impacts on public services, if any. 
 
None are proposed. 
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16.  Utilities 
 
a.  Circle utilities currently available at the site:  electricity, natural gas, water, refuse service, 

telephone, sanitary sewer, septic system, other. 
 
Given the urban nature of the area, all utilities are likely accessible to the property.  
 
b.  Describe the utilities that are proposed for the project, the utility providing the service, 

and the general construction activities on the site or in the immediate vicinity which might 
be needed. 

 
Electricity will be required to operate the remediation equipment housed in the trailer.  As such, a 
transformer may be required to be installed at the site. 
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1.0  INTRODUCTION 
  
The Washington State Department of Ecology (Ecology) has developed this public 
participation plan pursuant to the Model Toxics Control Act (MTCA), to promote 
meaningful community involvement prior to implementation of remedial action at the 
SeaTac Development site (Site).  This Site is located at 16025-16223 International 
Boulevard, SeaTac, Washington.  It is listed in Ecology’s known and suspected 
contaminated sites list with Facility Site ID number 38258847.   
 
This Public Participation Plan (PPP) outlines and describes the tools and approaches 
that Ecology uses to inform the public about site activities and identifies opportunities for 
the community to become involved. This Plan aims at addressing potential community 
concerns regarding the remedial action and defines the types of public participation 
activities that will take place as a part of the cleanup process.  It is based on Ecology’s 
Model Toxic’s Control Act (MTCA) regulations (WAC 173-340-600 Public 
Participation).  Ecology is committed to an open dialogue with the community to ensure 
that interested parties receive information as well as the opportunity to provide input 
during the decision-making process.  
 
Sea-Tac Investments LLC, ANSCO Properties LLC, and Scarsella Bros. Inc. 
(Potentially Liable Persons or PLPs) have negotiated a legal agreement with Ecology 
called an Agreed Order.  The Agreed Order describes the working relationship among 
the three parties and outlines the scope of work to be implemented.  The PLP will 
complete the remedial action outlined in the Agreed Order.  The remedial action tasks are 
to complete the Remedial Investigation (RI), to develop a Feasibility Study (FS), and 
prepare a Draft Cleanup Action Plan (DCAP) for the Site.  The purpose of the RI is to 
determine the nature and extent of contamination on the site.  The FS will use the results 
of the RI to evaluate and select effective measures to prevent releases of contamination 
from the site.  The DCAP will propose the cleanup alternatives for this site. The Cleanup 
Action Plan will create a plan for cleaning up any contamination using the preferred 
alternative from the FS. 
 
Following the completion of the draft RI/FS report and DCAP, additional public 
involvement activities may be scheduled.  A public comment period will be held prior to 
implementing the proposed CAP.  The public involvement activities will be tailored 
based on the public comments received for this site and MTCA requirements.   This will 
include public notifications and comment periods where appropriate. 
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Steps in the Cleanup Process 
 
The MTCA rules detail each step in the cleanup process to ensure that cleanups are 
thorough and protective of human health and the environment.  The chart below defines 
these steps and how they apply to the project site.  Legal documents such as “Agreed 
Orders” or “Consent Decrees” further define some of the steps and associated time 
frames.  The cleanup process can be complex.  During the process, issues often arise that 
need more scrutiny or evaluation, and may lead to changes in the scope or timing of the 
project.  At the same time, it is in everyone’s interest to complete a cleanup as quickly as 
possible.   
 
 
 
 
 
 
 
 
 
 
 

           
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. Site Hazard Assessment and Hazard 
Ranking:  This assessment is conducted to 
confirm the presence of hazardous 
substances and to determine the relative 
threat the site poses to human health and 
the environment.  Sites then are ranked 
from 1 (highest) to 5 (lowest). 
 
 
 
 
 

1. Site Discovery and Initial 
Investigation:  Sites may be discovered 
in a variety of ways including reports 
from the owner, an employee, or 
concerned citizens.  Following 
discovery, an initial investigation is 
conducted to determine whether or not 
a site warrants further investigation. 

3. Remedial Investigation:  A Remedial 
Investigation is a study to define the 
nature, extent, and magnitude of 
contamination at a site.  Before a remedial 
investigation can be conducted, a detailed 
work plan must be prepared which 
describes how the investigation work will 
be done. 

4. Feasibility Study:  The Feasibility 
Study takes the information from the 
Remedial Investigation and identifies and 
analyzes the cleanup alternatives 
available.  As with the Remedial 
Investigation, a work plan will be 
prepared which describes how the study 
will be done. 

5. Cleanup Action Plan:  A Cleanup Action 
Plan is developed using information 
gathered in the Remedial Investigations 
and Feasibility Study.  The plan specifies 
cleanup standards and identifies cleanup 
methods.  It will describe the steps to be 
taken, including any additional 
environmental monitoring required during 
and after the cleanup, and will describe the 
schedule for cleanup activities. 

6. Cleanup:  Implementation of the 
Cleanup Action Plan includes 
design, construction, operations, 
and monitoring. 

 Sea-Tac Investments, ANSCO Properties, 
Scarsella Bros. Inc., and Ecology are 
currently at this phase of the process. 
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Agreed Order and Public Participation Schedule at 
 SeaTac Development Site 

 

 
 
 
 
 

Activity Public Participation/Communications Activity 

Agreed Order  
prepared for public 
notice  

• Fact Sheet mailed to citizens around the affected area 
and posted on Ecology’s webpage. 

• Community/interest group briefings if requested.  
 
 

30 Day Public 
Comment Period 
 
 
 

• Public comment period for draft Agreed Order and 
draft Public Participation Plan (PPP).  

• Review and evaluate public comments. 
• Prepare a Responsiveness Summary for public 

comments received and Ecology’s reply if Ecology 
determines this is necessary. 

• Revise Agreed Order and PPP if recommended after 
Ecology’s review. 

Updates/Public 
Notifications 

• As needed.  

 
 
30 Day Public 
Comment Period 
 
 
 
 
 
 
 
 

• Fact Sheet and public comment period for draft 
Remedial Investigation and Feasibility Study Report, 
and draft Cleanup Action Plan. 

• Review and evaluate public comments. 
• Prepare a Responsiveness Summary for public 

comments received and Ecology’s reply if Ecology 
determines this is necessary. 

• Revise the RI/FS and DCAP if recommended after 
Ecology’s review. 
 



  6 

Site Background  
 
Sea-Tac Investments LLC currently leases the property from ANSCO Properties LLC, 
and developed it for use as an airport parking lot.  Previously, various companies 
operated businesses there, some of which utilized fuel products and underground storage 
tanks.  Scarsella Bros. Inc. once owned the property and operated a construction yard on 
the property until the 1970s. 
   

In 2000, during development of the property, Sea-Tac Investments found petroleum 
contamination in soil and groundwater.  High levels of gasoline were found in the 
groundwater aquifer 50-60 ft. beneath the property.  Contamination seemed to be from 
equipment operations and old underground storage tanks used by the former owner or 
former tenants. 

 

In 2001, Sea-Tac Investments entered into Ecology’s Voluntary Cleanup Program to 
investigate and clean up some of the contamination.  Ecology gave Sea-Tac Investments 
a “No Further Action” letter for cleanup of the soil.  Ecology later rescinded this letter in 
2007.  The gasoline contamination in the aquifer extends beyond property boundaries and 
was not cleaned up at that time. 
 

There were later investigations to find the source of contamination in the aquifer at some 
locations in the surrounding area where former gas stations were located.  No source of 
the contamination was found at those locations.   
 
Further sampling both on the property and outside the property gave evidence that the 
gasoline contamination in the aquifer may have originated on the site.  The full extent of 
the contamination in the aquifer is still unknown.  The entire contaminated site, not 
limited to property lines, will be addressed under this Agreed Order.  The contamination 
at this site is not related to the SeaTac International Airport or the SeaTac Groundwater 
Study. 
 
 
 
 
 
 
 
 
 



  7 

 

 
Site Map 
 

 
SeaTac Development site located at 16025-16223 International Boulevard, SeaTac, 

Washington.  The site boundary will be defined at the conclusion of the RI/FS. 
 

 
The SeaTac Development site is located at 16025-16223 International Blvd, SeaTac, 
Washington.  The Site is bordered to the east by International Blvd, to the west by the 
Washington Memorial Park Cemetery, to the north by other properties and South 160th 
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Street, and to the south by other Master Park facilities and further south by the 
Washington Memorial Park Mortuary.    

Cleanup Work to be Performed  
 
The proposed work tasks under this Agreed Order are to complete the Remedial 
Investigation (RI) and Feasibility Study (FS) and prepare a Draft Cleanup Action Plan 
(DCAP).  The work plan for the RI/FS is part of the Agreed Order.  These documents 
will be reviewed and revised as necessary for approval by Ecology.  With Ecology’s 
approval, the next step will be public review of the draft RI/FS report and DCAP.  Future 
actions may include a new proposed legal agreement to implement the Ecology approved 
final CAP. 
 
The proposed actions to be conducted under the Agreed Order include the following: 
 

• Remedial Investigation to find the nature and extent of the contamination.  This 
will allow Ecology to define the entire area needing cleanup, known as the “site”. 

• Feasibility Study to find the possible cleanup alternatives for the site. 
• Draft Cleanup Action Plan to outline how the cleanup of the site will operate and 

what the timeline will be. 

 

2.0   CONTAMINANTS OF CONCERN  
The contaminants of concern in soil and groundwater are gasoline, BTEX (Benzene, 
Toluene, Ethylbenzene, Xylenes),  and potential related gasoline constituents and 
additives lead, naphthalene, 1,2-dibromoethane (EDB), 1,2-dichloroethane (EDC), and 
methyl tertiary-butyl ether (MTBE). 

 

3.0   PUBLIC PARTICIPATION ACTIVITIES AND 
RESPONSIBILITY 
 
The purpose of this Public Participation Plan is to promote public understanding and 
participation in the cleanup process for this site.  The goals of this plan are: 
 

• To identify people and organizations with an interest or potential interest in the 
site.  

• To promote public understanding and to identify community concerns related to 
the: 
 
 Agreed Order. 
 Remedial Investigation and Feasibility Study Report. 
 Draft Cleanup Action Plan. 
 Public Participation Plan. 
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 Implementation of the Cleanup Action Plan after approval by Ecology. 
 

• To encourage interactive communication and collaboration between Ecology, 
SeaTac Investments LLC, ANSCO Properties LLC, Scarsella Bros. Inc., and the 
community. 

• To meet the public participation requirements under MTCA. 
 
 
This section addresses how Ecology will keep the public informed about site activity and 
provide opportunities for being involved in the cleanup. 
 
Ecology will continue to use a variety of tools to facilitate public participation in the 
planning and cleanup of this site.  These tools are:  
 

• Formal comment periods. 
• Responsiveness Summary summarizing public comments and Ecology’s reply to 

these comments.  
• Fact sheets.  
• Public meeting (if requested by 10 or more persons).  
• Information repositories.  
• Site register notices. 
• Web tools including a web-based Events calendar.   
• Newspaper advertisements 

 
Ecology will consider and implement constructive input provided by the community 
whenever possible.   
 
Ecology urges the public to become involved in the cleanup process.  Information will be 
provided regularly to provide many opportunities to review materials and provide 
comments.  This plan is intended to be a flexible working document that will be updated 
as community concerns emerge and/or more information becomes available during the 
cleanup process.  To arrange for a briefing with project staff, ask questions, or provide 
comments on the plan or other aspects of the cleanup, please contact one of the persons 
listed below.   
 
 
For technical questions, please contact: 
 

Jerome Cruz, Site Manager 
Washington  State Department of Ecology 
Toxics Cleanup Program – Northwest Regional Office 
3190 160th Ave SE 
Bellevue, WA 98008 
Phone: 425-649-7094 
E-mail: jcru461@ecy.wa.gov 

 

mailto:461@ecy.wa.gov�
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For community involvement questions, please contact:  
 
 

Nancy Lui, Community Outreach  
Washington State Department of Ecology 
Toxics Cleanup Program – Northwest Regional Office 
3190 160th Ave SE 
Bellevue, WA 98008 
Phone: 425-649-7117 
E-mail: nlui461@ecy.wa.gov 

 
 
Roles and Responsibilities  
 
Ecology maintains overall responsibility and approval authority for the activities outlined 
in this plan in accordance with MTCA requirements.   Ecology conducts public comment 
periods as required by MTCA, which include reviewing comments  and making 
decisions, preparing a Responsiveness Summary if comments are received, and revising 
documents if Ecology review and public comments recommend substantive changes to 
the documents.  If substantial changes to the documents are approved by Ecology, then 
another public comment period will be held.  
 
 
Public Outreach Activities 
 
A 30-day public comment period will be scheduled for each major phase of the 
project.  A formal public notice for each of the comment periods will include the 
following: 
 

• A Fact Sheet will be distributed to the neighboring community and 
surrounding areas. 

• A newspaper advertisement will be placed in the local area newspaper. 
• A notice will be published in Ecology’s Site Register and Ecology’s Public 

Calendar. 
• All public documents will be available at the neighborhood library or 

community center, Ecology’s Northwest Regional Office, and on Ecology’s 
website for public review. 

• A public meeting will be held if 10 or more people request a meeting during 
the public comment period. 

• The Ecology site manager and community outreach specialist will be available 
to discuss issues about the site. 

 

mailto:nlui461@ecy.wa.gov�
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Formal Public Comment Period 
 
Comment periods are the primary method Ecology uses to get feedback from the public 
on proposed cleanup decisions, which Ecology presents as draft documents.  Comment 
periods usually last for 30 days and are required at key points during the investigation 
and cleanup process before final decisions are made.  
 
During a comment period, the public can comment in writing through letters or email.   
Verbal comments are taken if a public hearing is held.  After a formal comment period, 
Ecology reviews all comments received and determines if a Responsiveness Summary 
is necessary. A Responsiveness Summary is a document which summarizes all comments 
received and Ecology’s responses during the comment period.  
 
 
During the comment period, please send your written comments by letter or email to: 
 

Jerome Cruz, Site Manager 
Washington State Department of Ecology 
Toxics Cleanup Program – Northwest Regional Office 
3190 160th Ave SE 
Bellevue, WA 98008 
Phone: 425-649-7094 
E-mail: jcru461@ecy.wa.gov 

 
Ecology will consider the need for changes or revisions to draft documents based on 
input from the public comments and Ecology’s review.   If significant changes are made, 
then a second comment period will be held.   If no significant changes are made, then the 
draft document(s) will be finalized.  
 
 
Public Meetings and Hearings 
 
Public meetings may be held at key points during the cleanup process.   Ecology may 
also offer public meetings for actions expected to be of particular interest to the 
community.   If ten or more people request a public meeting or hearing during the 30 day 
comment period, Ecology will hold a public meeting for the purpose of taking comments 
on the draft documents.  
 
Information Repositories 
 

mailto:461@ecy.wa.gov�
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Information repositories are convenient places where the public can go to read and 
review site information (see below).   The information repositories are often at libraries 
or community centers to which the public has access.   During the comment period, the 
site documents will be available for review at each repository that is listed below. 
Documents remain at the repositories for the entire duration of the project.  
 
The entire site file is available for review at Ecology’s Northwest Regional Office by 
appointment.  For special accommodations or translation assistance, please contact Nancy 
Lui at nlui461@ecy.wa.gov or at 425-649-7117 and please indicate you would like 
assistance with the “SeaTac Development site”.  Persons with hearing loss can call 711 
for Washington Relay Service.  Persons with a speech disability can call 877-833-6341. 
  
The information repositories for the SeaTac Development site will be located at: 
 

Valley View Library   
17850 Military Road South 
SeaTac, WA 98188 
(206) 242-6044 
 

 
 Washington State Department of Ecology 

3190 160th Ave. S.E. 
Bellevue, WA 98008 
Call for an appointment: Sally Perkins 
425-649-7190 
425-649-4450 FAX 
E-mail: sper461@ecy.wa.gov 
Hours: Tuesday – Thursday, 8 am–Noon and 1–4:30 pm 
 

 
Site Register and Public Events Calendar 
 
Ecology’s Toxics Cleanup Program uses its bimonthly Site Register and web-based 
Public Involvement Calendar to announce all of its public meetings and comment periods 
as well as additional site activities.   To receive the Site Register in electronic or paper 
format, contact Linda Thompson by email at ltho461@ecy.wa.gov or by telephone at 
360-407-6069.   The site register is available on Ecology’s web site at 
http://www.ecy.wa.gov/programs/tcp/pub_inv/pub_inv2.html 
The Public Involvement Calendar is available on Ecology’s website at 
http://apps.ecy.wa.gov/pubcalendar/calendar.asp 
 
 
Mailing List 
 
Ecology has compiled and maintains a list of interested parties, organizations, businesses 
and residents living near the cleanup site.   This list will be used to disseminate 

mailto:ltho461@ecy.wa.gov�
http://www.ecy.wa.gov/programs/tcp/pub_inv/pub_inv2.html�
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information via mail (fact sheets, site updates, public notices, etc.).   If you are not on the 
mailing list for this site and wish to be added, please contact Nancy Lui at 
nlui461@ecy.wa.gov or at 425-649-7117.   In the subject line, please write “SeaTac 
Development site mailing list”.  
 
 
Ecology Website  
 
Information on the cleanup is available online at Ecology’s Website:    
http://www.ecy.wa.gov/programs/tcp/sites/seaTacDev/seaTacDev_hp.htm 
 

4.0   PUBLIC PARTICIPATION GRANTS AND TECHNICAL 
ASSISTANCE 

 
Additionally, citizen groups living near contaminated sites may apply for public 
participation grants during open application periods.  These grants help citizens receive 
technical assistance in understanding the cleanup process and create additional avenues for 
public participation. 
 
NOTE:  Ecology currently does not have a citizen technical advisor for providing technical 
assistance to citizens on issues related to the investigation and cleanup of the Site.  
 

5.0   PUBLIC PARTICIPATION PLAN AMENDMENTS 
 
The Plan was developed by Ecology and complies with the MTCA regulations (Chapter 
173-340 WAC).  This plan will be reviewed and updated as cleanup progresses and may be 
amended if necessary.  Amendments may be submitted to Ecology’s site manager, Jerome 
Cruz, for review and consideration.   Ecology will determine final approval of the Plan as 
well as any amendments. 

mailto:nlui461@ecy.wa.gov�
http://www.ecy.wa.gov/programs/tcp/sites/seaTacDev/seaTacDev_hp.htm�
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GLOSSARY  
 
Agreed Order: A legal document issued by Ecology which formalizes an agreement 
between the department and potentially liable persons (PLPs) for cleanup actions needed at 
a site.  Orders are subject to public comment.  If an order is substantially changed, an 
additional comment period may occur. 
 
Aquifer:  A layer of water-bearing rock beneath the earth’s surface. 
 
Cleanup:   The implementation of a cleanup action, or interim action. 
 
Cleanup Action:  Any remedial action, except interim actions, taken at a site to 
eliminate, render less toxic, stabilize, contain, immobilize, isolate, treat, destroy, or 
remove a hazardous substance that complies with WAC 173-340-350 through 173-340-
390. 
 
Chemicals of Concern (COCs):   Hazardous substances that are of particular concern at 
this site. 
 
Comment Period: A time period during which the public can review and comment on 
various documents and proposed actions.  For example, a comment period may be provided 
to allow community members to review and comment on proposed cleanup action 
alternatives and proposed plans.   
 
Consent Decree:  A legal document approved and issued by a court which formalizes an 
agreement reached between the state and potentially liable persons (PLPs) on the actions 
needed at a site.  A decree is subject to public comment.  If a decree is substantially 
changed, an additional comment period is provided. 
 
Containment:  A container, vessel, barrier, or structure, whether natural or constructed, 
which confines a hazardous substance within a defined boundary and prevents or 
minimizes its release into the environment.  
 
Contaminant:  Any hazardous substance that does not occur naturally or occurs at 
greater than natural background levels. 
 
Comment Period: A time period during which the public can review and comment on 
various documents and proposed actions.   
 
Environment:  Any plant, animal, natural resource, surface water (including underlying 
sediments), ground water, drinking water supply, land surface (including tidelands and 
shorelands) or subsurface strata, or ambient air within the state of Washington. 
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Facility:  Any building, structure, installation, equipment, pipe or pipeline (including any 
pipe into a sewer or publicly-owned treatment works), well, pit, pond, lagoon, 
impoundment, ditch, landfill, storage container, motor vehicle, rolling stock, vessel, or 
aircraft; or any site or area where a hazardous substance, other than a consumer product 
in consumer use, has been deposited, stored, disposed or, placed, or otherwise come to be 
located. 
 
Facility Site ID #: Site specific number assigned by Ecology for the Ecology known and 
suspected contaminated sites database. 
 
Feasibility Study:  The Feasibility Study takes the information from the Remedial 
Investigation and identifies and analyzes the cleanup alternatives available.  As with the 
Remedial Investigation, a workplan will be prepared which describes how the study will 
be done. 
 
Groundwater: Water found beneath the earth's surface that fills pores between materials 
such as sand, soil, or gravel.  In some aquifers, ground water occurs in sufficient quantities 
that it can be used for drinking water, irrigation and other purposes. 
 

Hazardous Substance: Any material that poses a threat to public health and/or the 
environment.  Typical hazardous substances are materials that are toxic, corrosive, ignitable, 
explosive, or chemically reactive. 
 
Information Repository: A file containing current information, technical reports, and 
reference documents available for public review.  The information repository is usually 
located in a public building that is convenient for local residents such as a public school, city 
hall, or library. 
 
Interim Action:  Any remedial action that partially addresses the cleanup of a site. It is 
an action that is technically necessary to reduce a threat to human health or the 
environment by eliminating or substantially reducing one or more pathways for exposure 
to a hazardous substance at a facility; an action that corrects a problem that may become 
substantially worse or cost substantially more to address if the action is delayed; an action 
needed to provide for completion of a site hazard assessment, state remedial 
investigation/feasibility study, or design of a cleanup action. 
 
Lead: A bluish-white soft malleable ductile plastic but inelastic heavy metallic element 
found mostly in combination and used especially in pipes, cable sheaths, batteries, solder, 
and shields against radioactivity.  Lead may cause irreversible neurological damage as 
well as renal disease, cardiovascular effects, and reproductive toxicity. 
 
Model Toxics Control Act (MTCA):   Refers to RCW 70.105D approved by voters in 
the state of Washington in November 1988. The implementing regulation is WAC 173-
340 and was amended in 2001. 
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Potentially Liable Person: Any individual(s) or company(s) potentially responsible for, 
or contributing to, the contamination problems at a site.  Whenever possible, Ecology 
requires these PLPs, through administrative and legal actions, to clean up sites. 
 
Public Notice:  At a minimum, adequate notice mailed to all persons who have made a 
timely request to Ecology and notice to persons residing in the potentially affected 
vicinity of the proposed action; mailed to appropriate news media; published in the local 
(city or county) newspaper of largest circulation; and the opportunity for interested 
persons to comment. 
 
Public Participation Plan:  A plan prepared under the authority of WAC 173-340-600 to 
encourage coordinated and effective public involvement tailored to the public's needs at a 
particular site. 
 
Remedial Investigation:  A Remedial Investigation is a study to define the nature, 
extent, and magnitude of contamination at a site.  Before a remedial investigation can be 
conducted, a detailed workplan must be prepared which describes how the investigation 
work will be done. 
 
Responsiveness Summary:  A compilation of all questions and comments into a 
document open for public comment and their respective answers/replies by Ecology.  The 
responsiveness summary is mailed, at a minimum, to those who provided comments, and 
its availability is published in the Site Register.  
 
Site: Any building, structure, installation, equipment, pipe or pipeline (including any pipe 
into a sewer or publicly owned treatment works), well, pit, pond, lagoon, impoundment, 
ditch, landfill, storage container, motor vehicle, rolling stock, vessel, or aircraft; or any 
site or area where a hazardous substance, other than a consumer product in consumer use, 
has been deposited, stored, disposed of, or placed, or otherwise come to be located. 
 
Site Discovery and Initial Investigation:  Sites may be discovered in a variety of ways 
including reports from the owner, and employee, or concerned citizens.  Following 
discovery, an initial investigation is conducted to determine whether or not a site warrants 
further investigation. 
 
Site Hazard Assessment and Hazard Ranking:  This assessment is conducted to 
confirm the presence of hazardous substances and to determine the relative threat the site 
poses to human health and the environment.  Sites then are ranked from 1 (highest) to 5 
(lowest). 
 
Site Register:  Publication issued every two weeks of major activities conducted 
statewide related to the study and cleanup of hazardous waste sites under the Model 
Toxics Control Act.  To receive this publication, please call (360) 407-7200. 

Total petroleum hydrocarbons (TPHs): Describes a large family of several hundred 
chemical compounds that originally come from crude oil. Crude oil is used to make 
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petroleum products, which can contaminate the environment. TPH is a mixture of 
chemicals, but they are all made mainly from hydrogen and carbon, called hydrocarbons. 
Scientists divide TPH into groups of petroleum hydrocarbons that act alike in soil or 
water. These groups are called petroleum hydrocarbon fractions. Each fraction contains 
many individual chemicals. 

Toxicity: The degree to which a substance at a particular concentration is capable of 
causing harm to living organisms, including people, plants and animals. 
 
Underground Storage Tank (UST) area:  An area at a property that contains 
underground storage tank or tanks and connected underground piping for the storage and 
containment of liquids and as defined in the rules adopted under Chapter 90.76 RCW.   
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1.0 INTRODUCTION 

This document is the Compliance Monitoring Plan (CMP) for the Sea-Tac Development Site (the location 

of which is depicted in Figures 1 and 2) located in SeaTac, Washington.  The purpose of this plan is to 

describe environmental monitoring for the Sea-Tac Development Site (the Site) to be performed during 

remedial action (performance) and following completion of the cleanup action (confirmational).  This CMP 

is comprised of the Sampling and Analysis Plan (SAP), Quality Assurance Project Plan (QAPP), the Data 

Management Plan (DMP), and the Health and Safety Plan (HASP).  The SAP is contained within the main 

text of this report and defines the sampling and analysis methods that will be used for data acquisition 

during the remedial action.  The QAPP is included as Appendix C of this report and documents the 

planning, implementation, and assessment procedures for quality assurance and quality control activities 

as applied to remedial action sample collection.  The DMP is included as Appendix D of this report and 

documents the procedures to be implemented for data storage and analysis for this project.  The HASP is 

included as Appendix E of this report and documents the Site specific hazards, the procedures for 

mitigating those hazards, and the steps to take in an emergency.  This CMP is prepared in accordance 

with the Remedial Investigation/Feasibility Study Work Plan (Golder 2009); as required by the Agreed 

Order (No. DE 6844; Ecology 2009a) under the Model Toxics Control Act (MTCA) with the Washington 

State Department of Ecology (Ecology).   

1.1 General 

Under WAC 173-340-410, compliance monitoring consists of protection monitoring, performance 

monitoring, and confirmational monitoring, as described below.  The Sampling and Analysis Plan required 

in conjunction with the CMP, which applies to both performance and confirmational groundwater 

monitoring, is provided in Section 4. 

1.1.1 Protection Monitoring 

Protection monitoring is conducted to confirm “that human health and the environment are adequately 

protected during future construction and operation of an interim action or cleanup action as described in 

the safety and health plan” [WAC 173-340-410(a)].  Monitoring for protection of human health is 

addressed in the site- specific Remediation Health and Safety Plan that was completed and included as 

Appendix E of this report.   

1.1.2 Performance Monitoring 

Performance monitoring confirms that the cleanup standard or other performance standards have been 

attained [see WAC 173-340-410(b)].  Because removal is not part of the selected remedy, and no media 

are exposed above cleanup levels, performance monitoring will consist of construction quality assurance 

(CQA) for the IAS-SVE system, groundwater monitoring, and monitoring of the operating IAS-SVE 

system.  A more detailed CQA Plan will be provided in conjunction with the Engineering Design Report 
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and the Construction Plans and Specifications, which will be submitted to Ecology as part of the detailed 

design process. 

1.1.3 Confirmational Monitoring 

Confirmational monitoring is performed to confirm the long-term effectiveness of the remedy, following 

completion of remedial action [see WAC 173-340-410(c)].  Long-term maintenance inspections of the cap 

are described in the O&M Plan, which will be submitted with the Engineering Design Report.  

Confirmation monitoring in this Compliance Monitoring Plan specifically addresses long-term monitoring 

of groundwater. 

1.2 Objective and Scope 

The objective of this CMP and the appended supporting documents are to describe the sampling 

methods and quality assurance procedures that will be performed to meet the Cleanup Action Objectives 

(CAOs) during data collection activities performed during implementation of the remedial action.  

Data collection activities that will be conducted during implementation of the remedial action include: 

 Air sampling and vacuum readings conducted in association with the SVE system 

 Monitoring of groundwater to evaluate changes in groundwater COC concentrations by 
the installation of the IAS-SVE system 

 Inspection of the MasterPark Facility cap for damage 

 Monitoring of groundwater to establish temporal changes in groundwater COC 
concentrations, and evaluate down-gradient plume attenuation 

The data collection activities presented in this CMP are associated with the collection of data necessary 

to evaluate meeting the performance criteria for the site remedial actions.   

1.3 CMP Content and Organization 

This document is organized as follows: 

 Section 1 – Introduction  

 Section 2 – Site Background 

 Section 3 – Protection, Performance, and Confirmational Monitoring 

 Section 4 – Sampling and Analysis Plan 

 Section 5 – References 
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2.0 BACKGROUND 

The Site is located in SeaTac, Washington, within Section 28, Township 23 North, Range 4 East (Figure 

1).  The Site currently includes portions, or all of the following contiguous properties:  

 MasterPark Lot C (the MasterPark Facility) 

 Louden Property  

 City of SeaTac (South 160th Street) right-of-way 

 Washington Memorial Cemetery  

 Port of Seattle Property (north of South 160
th
 Street) 

The Site is defined, for purposes of this document, as the area of land that is impacted by the MasterPark 

Facility’s contamination.  Figure 2 depicts the Site location as defined by the plume boundary as well as 

the contiguous properties included within the Site. 

The MasterPark Facility is approximately 7 acres, located at 16025 International Boulevard, SeaTac, 

Washington and is called MasterPark Lot C.  Current data indicates that the known soil contamination, 

the highest levels of groundwater contamination, and possibly the primary source of contamination 

(former underground storage tanks) are located on the MasterPark Facility property, but groundwater 

impacts extend beyond the Facility property boundaries.  Thus, the area where groundwater has been 

impacted above MTCA cleanup levels is defined as the Site.   

2.1 Site Summary 

A series of investigations and remedial actions were conducted at MasterPark Lot C due to historical 

underground storage tanks located at the MasterPark Facility that impacted soil and groundwater.  The 

MasterPark Facility investigations started in September 2000 with a Phase I Environmental Site 

Assessment (ESA) followed by Phase II ESA investigations and culminating in September 2001 with an 

independent remedial action (IRA) conducted at the MasterPark Facility in coordination with property 

redevelopment.  The activities and results of these investigations are reported in documents that are 

briefly summarized in the RI/FS report (Golder 2010).   

A Restrictive Covenant was recorded in 2002 as the result of the IRA conducted at the MasterPark 

Facility because residual concentrations of diesel and oil range petroleum hydrocarbons in soil and 

gasoline range petroleum hydrocarbons remain in groundwater exceeding MTCA Method A cleanup 

levels.  The restrictions and property use limitations specified by the Restrictive Covenant include the 

following: 

 Groundwater at the MasterPark Facility cannot be used for any purpose other than 
remedial actions. 
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 Activities resulting in the release or exposure of capped contaminated materials are 
prohibited, without prior approval from Ecology.  

 Activities interfering with the integrity of the remedial action are prohibited. 

 Ecology must receive 30 day written notice of the Owner’s intent to convey interest in the 
MasterPark Facility. 

 Leases of the MasterPark Facility property must be for uses and activities consistent with 
the restrictive covenant. 

 Ecology must be notified prior to the use of the MasterPark Facility property that is 
inconsistent with the restrictive covenant. 

 Ecology is authorized by the owner to enter the MasterPark Facility property for the 
purpose of evaluating the remedial action. 

 The owner of the MasterPark Facility property has the right to record an instrument that 
provides that the restrictive covenant no longer limits the use of the MasterPark Facility 
property.  

Ecology performed groundwater sampling at the Site in 2006, and remedial Site investigations resumed in 

2007 to further define gasoline contamination in the groundwater.  Ultimately, the results of the additional 

investigations in 2007-2008 lead to an Agreed Order between the SeaTac Development potentially liable 

parties (PLPs) and Ecology.  Under the terms of the Agreed Order, an RI/FS was conducted using a 

phased approach.  The phased approach was implemented because previous investigations had 

collected a significant amount of site data.  The first phase of the RI conducted in 2007 and 2008 

delineated much of the extent of the groundwater gasoline plume on the MasterPark Facility (Golder 

2008a and 2008b).  The second phase of the RI, conducted in 2009 and 2010 focused on data gaps that 

were identified with respect to the major potential exposure pathways for the Site releases and 

groundwater and also included further characterization and delineation of the down-gradient extent of the 

gasoline plume.  The RI/FS document that was prepared for the SeaTac Development Site PLP Group 

(the PLP Group), therefore, represents a complete and final RI and FS set of documents sufficient to 

enable Ecology to identify and evaluate cleanup alternatives. 

2.2 Nature and Extent of Contamination 

The soil gas, soil, and groundwater analytical data collected as part of the RI, as well as other data 

collected during the preliminary investigations, were evaluated in the RI to assess the nature and extent 

of chemical constituents in environmental media at the Site.  The primary purpose of this evaluation was 

to identify the chemical compounds potentially posing a human or environmental health risk and/or which 

exceed potential regulatory criteria, and by which media they pose a potential risk.  Such compounds are 

termed the Contaminants of Concern (COC).   

2.2.1 Air 

The COCs at the Site have high volatility and pose a potential risk of human inhalation by vapor intrusion 

into Site buildings.  Benzene was detected in soil vapor samples obtained during the 2007 and 2009 
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events at concentrations above the MTCA Method B screening level.  The only other constituents 

detected that were detected above the MTCA Method B screening levels were ethylbenzene, toluene, 

and xylenes, which were detected in 2007 and were associated with sample a that was collected from the 

vadose zone source soils area near well MW-18.   

2.2.2 Soil 

A source of gasoline impacted soils exists within the MasterPark Facility near the location of the former 

gasoline underground storage tanks (UST)s.  Available data or information do not suggest near surface 

soils are impacted elsewhere on the Site (off-the MasterPark Facility property), except for allegations that 

there were petroleum UST(s) on the Louden property in the past.  The following constituents have been 

identified in near-surface and aquifer soils exceeding cleanup levels and therefore are considered COCs 

for the Site: 

 Petroleum Hydrocarbons - Gasoline 

 Volatile Organic Compounds – Benzene; toluene, ethylbenzene, and xylenes   

Although no surface soil samples were collected during the RI, it is assumed that there are localized 

areas of surface soil beneath the asphalt cap outside of the source area at the MasterPark Facility that 

exceed cleanup levels for petroleum hydrocarbons.  The presence of these localized impacted areas was 

identified through observation of the surface soil prior to MasterPark Facility redevelopment to its current 

condition, when vehicles were parked on top of bare soil.  During MasterPark Facility remediation and 

redevelopment, the asphalt cap was placed over the entire property to prevent any potential direct contact 

with these surface soils that remained in place. 

2.2.3 Groundwater 

The RI in 2007 and 2009 defined the location of the groundwater plume, with the exception of the corner 

of the plume to the northwest of MW-22.  Since the Port of Seattle has the entire area north of South 160
th
 

Street under heavy construction, it is not possible to confirm the extent of the gasoline plume to the 

northwest of MW-22 at this time; however it is the intention of the PLP Group to install an additional well 

in this location once they are permitted to do so by the Port of Seattle.  The RI/FS report provides a 

detailed narrative of the groundwater sampling results over the course of the RI.  The following is just a 

summary of the COCs for the Site groundwater: 

 Gasoline range petroleum hydrocarbons were detected in groundwater samples collected 
at the MasterPark Facility and down-gradient portions of the Site at concentrations 
exceeding MTCA Method A cleanup levels.  Diesel was also detected in groundwater at 
one well on the Facility and two down-gradient wells on adjacent properties (however 
only a select number of wells were analyzed for diesel in 2007).  It is likely that the 
gasoline is mobilizing the diesel and carrying it down-gradient.  Both diesel and gasoline 
are recognized as COCs for the Site groundwater.   
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 BTEX detections occurred in twelve wells on and adjacent to the MasterPark Facility and 
were at concentrations well above cleanup levels.  BTEX therefore is considered a COC 
for the Site groundwater. 

 Naphthalene was detected in eight wells at the Site and was detected at concentrations 
more than double the cleanup level.  Naphthalene therefore is considered a COC for the 
Site groundwater. 

 EDB was detected in seven wells at the Site and was at concentrations well above the 
cleanup level.  EDB therefore is considered a COC for the Site groundwater.   

 Lead was detected in only one well (MW-13) during the May 2009 sampling event at a 
concentration slightly exceeding the cleanup level.  Lead was detected in three other 
wells, but at concentrations less than half the cleanup level.  The other detections of lead 
were also in wells that are in and/or adjacent to the source area.  The calculated average 
lead concentration for wells located within the source area is 9.5 µg/L, which is less than 
the cleanup level.  Because lead was only detected in one well above the cleanup level, 
and the average lead concentration within the source area was less than the cleanup 
level during a sampling event that exhibited the highest gasoline concentrations to date, it 
is suspected that lead is not a COC for Site groundwater.  However, since lead has only 
been measured during one sampling event, the next round of analysis will include lead in 
the monitoring wells within the source area to confirm that lead is not a site COC. 

Groundwater analytical results confirm that the source of impact is bounded by MW-12 to the north,  

MW-14 to the south, MW-18 to the east, and MW-13 to the west based on the highest concentrations of 

COCs located within this area.  This is demonstrated by gasoline isoconcentration contour maps depicted 

in the RI/FS report.  

2.3 Summary of Cleanup Action Plan 

The remedy proposed for the site is Alternative A - Focused In-Situ Air Sparging and Soil Vapor 

Extraction with a Source Area Cap.  This cleanup action plan incorporates a number of remediation 

technologies as follows: 

 Institutional controls  

 Monitoring 

 Asphalt cap over the source area 

 Cap maintenance  

 In-situ Air Sparging (IAS)-Soil Vapor Extraction (SVE) for the MasterPark Facility  

 Operation and maintenance of the system (assumed to take 5 years) 

 Enhanced biodegradation and attenuation for down-gradient Site groundwater (assumed 
to take 15 years) 

The cleanup action plan focuses on VOC removal from the area of highest concentrations within the 

MasterPark Facility.  It would remove VOCs from the groundwater by IAS and capture them by SVE.  The 

oxygenation of the groundwater would stimulate natural microbial degradation, providing enhanced 

biodegradation for the down-gradient plume.  The SVE would also remove VOCs from soil in the vadose 

zone.  By removing contaminated subsurface vapors, this SVE would alleviate potential vapor intrusion 
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concerns.  SVE off-gas would be treated by carbon adsorption before discharge to the atmosphere. A 

conceptual design of this alternative is shown in Figure 5.  Alternative A achieves cleanup levels in the 

entire groundwater plume by using IAS-SVE at the MasterPark Facility to also enhance natural 

biodegradation in the remainder of the groundwater plume.  Alternative A also virtually eliminates the 

potential for vapor intrusion into nearby residences and commercial buildings with extensive SVE within 

the MasterPark Facility where the contaminant soil vapors are the highest.   

This remediation alternative was selected because it meets Ecology’s threshold criteria, has an 

acceptable restoration time frame (estimated 15 years), and provides the best incremental cost-

effectiveness.  The major steps in this alternative are: 

1. Install additional well(s) northwest of MW-22 (on Port of Seattle property) for 
monitoring purposes.   

2. Install IAS wells within the plume on the MasterPark Facility.  Install SVE wells along 
the western perimeter of the groundwater treatment area.  Install SVE trenches along 
the northern, eastern, and southern perimeters of the groundwater treatment area. 

3. Operate IAS-SVE system for 5 years and re-evaluate the need for continued IAS-
SVE remediation. 

4. Collect quarterly confirmational groundwater contamination and natural attenuation 
samples for one year after the shut-down of the remediation system to demonstrate 
lines of evidence for natural attenuation of the remaining down-gradient plume.  Use 
natural attenuation parameter results to calculate approximate biodegradation rates 
and restoration times. 

5. Conduct semi-annual confirmation groundwater monitoring throughout the site to 
determine the effectiveness of the remedial alternative, monitor progress of natural 
attenuation, maintain protectiveness, and determine compliance to cleanup levels for 
groundwater.  Semi-annual confirmational groundwater monitoring will commence the 
second year after remediation system shut-down.  Confirmational groundwater 
monitoring will continue for five years after IAS-SVE system shut-down, or until four 
consecutive events of groundwater monitoring results demonstrate that residual 
hazardous substance concentrations no longer exceed cleanup levels, whichever 
comes first. 

6. If, during a five year periodic Ecology review, or at the end of the compliance 
(confirmational monitoring) period, it is determined that groundwater contaminants of 
concern remain above cleanup levels, the PLPs with Ecology approval will determine 
if additional long-term groundwater monitoring or other remedial actions are 
warranted.   

7. Maintain the cap until residual hazardous substance concentrations no longer exceed 
cleanup or remediation levels under MTCA. 

8. Implement and maintain institutional controls and monitoring. 

The proposed cleanup action is described in detail in the Cleanup Action Plan. 
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2.4 Cleanup Levels 

Cleanup levels are concentrations of COCs that determine at what level below which those particular 

hazardous substances no longer threaten human health or the environment (MTCA, 2007).  A cleanup 

level is the maximum acceptable concentration of a COC to which the human or ecological receptors 

would be exposed via a specified exposure route (e.g., direct contact) under a specified exposure 

scenario (e.g., residential land use). In combination with points of compliance, cleanup levels typically 

help define the area or volume of soil, water, air or sediment at a site that must be addressed by the 

cleanup action. 

Method A cleanup levels are generally used for routine cleanups with relatively few contaminants.  Since 

the cleanup at the Site is considered routine, Method A for unrestricted land use is applicable to this site 

in regards to the groundwater cleanup levels.  The objective for the cleanup is to protect the most 

beneficial use of the groundwater, which is as a source for drinking water.  In order to meet that objective, 

the groundwater must meet Method A cleanup levels.  All groundwater COCs have an associated Method 

A cleanup level.  

Cleanup levels for soil and soil gas will be site-specific assuming commercial land-use (or park  

land-use in the case of the cemetery).  Site-specific cleanup levels were calculated using standard risk 

calculation equations using default input parameters as specified in MTCA (WAC 173-340-750 and 

Ecology’s Draft Guidance for Evaluating Soil Vapor Intrusion in Washington State: Investigation and 

Remedial Action, 2009b) and pertaining to a commercial worker.  The exposure intake parameters for 

indoor air intrusion and soil ingestion for a commercial worker are basically the same as for an industrial 

worker, except most risk assessment guidance (EPA – RAGS) have commercial worker breathing rate 

less than an industrial worker, assuming that an industrial worker is breathing harder (higher breathing 

rate) due to more exhaustive work activities.    

2.5 Cleanup Action Objectives 

Cleanup action objectives (CAOs) are site-specific goals based on acceptable exposure levels that are 

protective of human health and the environment and consider ARARs.  CAOs identify risk pathways that 

remedial actions should address, and identify acceptable exposure levels for residual constituents of 

concern.  The CAOs identified for this site are: 

 Eliminate potential exposure to potential future human residents to contaminated near-
surface source soils at the MasterPark Facility via direct contact exposure pathways. 

 Eliminate potential exposure to humans from vapor intrusion into future commercial 
buildings from vadose zone source soils at the MasterPark Facility near well MW-18 and 
MW-13.   

 Eliminate potential Site-impacted groundwater to migrate and impact additional Qva 
aquifer in the future. 
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2.6 Points of Compliance 

A point of compliance is defined as a location (or locations) where cleanup levels must be met.  Under 

WAC 173-340-720(8)(b,c), “standard points of compliance” are established throughout the site and 

“conditional points of compliance” are set as close as practicable to the source of hazardous substances, 

not to exceed the property boundary.  Standard points of compliance will initially be established for 

groundwater throughout the entire site, as defined by the Site boundary.  Conditional points of compliance 

for groundwater will only be instituted if after remediation has been conducted it is apparent that cleanup 

levels cannot be achieved for the entire site.  

The point of compliance for soil cleanup levels based on the protection of groundwater is to be achieved 

in all soils throughout the site.  For soil cleanup levels based on human exposure via direct contact, a 

conditional point of compliance shall be established throughout the site from the ground surface to a 

depth of 15 feet.  On the MasterPark Facility, these depths represent the extent that soils are located 

under an asphalt cap and are covered by a restrictive covenant due to potential areas of soil exceeding 

MTCA cleanup levels.  This shallow depth range also represents the zone that may be potentially 

excavated or disturbed as a result of site development.  For cleanup alternatives that involve 

containment, however, the soil cleanup levels are not required to be met at the points of compliance 

described above.  WAC 173-340-720(8)(c) provides that where hazardous substances remain on-site as 

part of the cleanup action, Ecology may approve a conditional point of compliance which shall be as close 

as practicable to the source of hazardous substances, not to exceed the property boundary.   

Therefore, cleanup levels and points of compliance at the site will consist of the following: 

 Two points of compliance are established for soils at the Sea-Tac Development Site: (1) 
from 0-15 feet depth for the protection of humans, terrestrial ecology, and groundwater; 
and (2) a second for soils below 15 feet for the protection of groundwater.  The cleanup 
action conducted in 2001 included containment of some impacted soils beneath an 
asphalt cap.  The new cleanup action will comply with cleanup standards, but some 
residual impacted soil may remain contained under the asphalt pavement (past surface 
oil spills).  Nevertheless, institutional controls specified in Section 5.3.4 and compliance 
monitoring and periodic reviews specified in Section 5.3.3.2 will ensure the long-term 
effectiveness of the remedy.  A conditional point of compliance applies for shallow soil at 
the MasterPark Facility because even with the preferred alternative, shallow soil may still 
contain residual contamination.  Any residual contamination greater than the MTCA 
Cleanup Levels in the shallow soils shall not be a risk because of the institutional controls 
that are in place since the 2001 cleanup efforts.   

 Groundwater cleanup levels will meet MTCA Method A.  The points of compliance 
established for groundwater will be the whole Site. Figure 4 depicts the locations where 
compliance monitoring for groundwater will take place.   

The remainder of this document discusses the specific details of the Compliance Monitoring Plan 

including the number and locations of compliance wells, sampling frequencies, and data analysis and 

evaluation procedures.   
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3.0 PROTECTION MONITORING 

Protection monitoring confirms that human health and the environment are adequately protected during 

remedial construction activities or cleanup actions. 

3.1.1 Health & Safety Plan 

A site-specific health and safety plan (HASP) was developed that specifies protective clothing, 

equipment, and monitoring that will be required for protection of human health during the remedial 

construction activities, and compliance monitoring activities.  In short, worker protection monitoring will be 

conducted during the construction phase of the remediation.  The site-specific Remediation HASP is 

included in Appendix E of this report.  

3.1.2 Spill Prevention, Control, And Countermeasure Plan 

A site-specific spill prevention, control and countermeasure (SPCC) plan will be established by the 

contractor (and ultimately approved by Ecology) for the hazardous substances and petroleum products 

used and stored on the site during construction.  SPCC plans are required for certain facilities/projects for 

oil/fuel spill prevention, preparedness, and response to prevent oil discharges to navigable waters and 

adjoining shorelines.  The site-specific SPCC will require routine inspections and monitoring procedures 

for the hazardous substances and petroleum products, which will be implemented by the contractor.  The 

inspections and monitoring will continue until hazardous substances and petroleum products are no 

longer used or stored on the site.  

3.1.3 Monitoring 

The construction that will take place to install the remediation system is relatively shallow and will be 

located in an area of the plume that has been well characterized.  As such, it is not necessary to conduct 

any groundwater monitoring during the construction phase of the remediation.   
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4.0 PERFORMANCE MONITORING 

Performance monitoring will be used during active remediation to monitor the progress of the cleanup 

activity and to provide data that can be used to optimize the system settings.  As the site becomes 

remediated, the performance monitoring will be used to confirm that remedial action objectives as 

established through performance criteria presented in Section 2 have been attained.  Performance 

monitoring will consist of construction quality assurance (CQA) for the installation of the IAS-SVE system, 

groundwater monitoring, IAS system monitoring, and SVE system monitoring (once the system is 

operational).   

4.1 CQA Monitoring 

CQA monitoring will ensure that design drawings and specifications are adhered to.  CQA activities 

performed by a Golder Engineer/Scientist will include: 

 Visual inspection of IAS-SVE well installation 

 Visual inspection of SVE trench installation 

 Visual inspection of all IAS-SVE pipe installation 

 Visual inspection of all soil or other material approved for IAS-SVE trench backfill 

 Visual inspection of cap construction in IAS-SVE trenches 

 Testing of materials (topsoil, soil for cap liner, other materials required for ditch 
construction) 

 Cap layer thicknesses verification 

 Attainment of design grades 

A more detailed CQA Plan will be provided in conjunction with the Engineering Design Report and the 

Construction Plans and Specifications, which will be submitted to Ecology as part of the detailed design 

process.  Soil material tests and frequency will be specified in the CQA Plan based on final design and 

will be provided in the Engineering Design Report.  Such tests typically include gradation per ASTM D422 

and a moisture-density curve per ASTM D698. 

Field CQA for compaction and attainment of cap liner permeability will consist of measuring in-place 

density per ASTM D2922.  Attainment of design grades will be verified by geodetic surveying during 

construction.  A final “as built” survey will be performed for comparison to the results of geodetic surveys 

for confirmational monitoring/inspections conducted per the O&M Plan (see Part B). 

4.2 IAS-SVE System Monitoring 

IAS-SVE system performance monitoring is conducted to evaluate if the system is meeting the 

performance criteria and also to optimize system performance.  Figure 5 depicts the general layout of IAS 

and SVE wells and the SVE trenches.  IAS-SVE monitoring will be conducted in two stages of operation: 
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1) system startup, and 2) routine performance monitoring.  Confirmational monitoring for IAS-SVE 

treatment (i.e., verification of cleanup after the treatment system is shut down) will be conducted via 

groundwater sampling.  IAS-SVE wells have been spatially distributed throughout the aquifer source area 

on the MasterPark Facility based on aerial coverage and the expected soil permeability.  IAS will be 

conducted by cycling between IAS wells across the entire treatment area.  The SVE system will 

constantly be extracting vapors (off-gas) from the entire treatment area.  The SVE system will discharge 

to the atmosphere through an off-gas treatment system.  The SVE off-gas influent will be sampled and 

analyzed for operational monitoring.  The SVE effluent will be sampled and analyzed to verify that the 

discharge to the air meets applicable standards.  The off-gas sampling and analytical procedures for SVE 

monitoring are described in the SAP in Section 6.  Sampling frequency is discussed in the following 

sections. 

4.2.1 Startup Testing and Monitoring 

The IAS-SVE startup sequence for wells and trenches will be defined in the Engineering Design Report.  

The following is a brief overview of the startup testing and monitoring.  A more detailed set of procedures 

and schedule will be included in the Engineering Design Report.  Initial monitoring of the treatment area 

will consist of: 

 Vacuum monitoring at each SVE well or SVE trench riser and at the inlet to the SVE 
blower 

 Pressure monitoring at each IAS well and the discharge from the IAS blower 

 SVE off-gas analytical sampling at each SVE well, the SVE blower, and SVE treated 
effluent 

 Flow rate on the discharge of the IAS and SVE blowers.  Additional flow monitoring to 
allow flow balancing may be performed at individual IAS and/or SVE wells 

Initial SVE vacuum monitoring will be conducted to demonstrate that SVE influence extends throughout 

the treatment area.  Vacuum readings will be collected from the gauge connection point on SVE wells, 

trenches, headers, and the SVE blower.  Pressure monitoring will be conducted at similar locations for the 

IAS system. 

Throughout SVE operation, wellhead and trench vacuum measurements will be used to establish that 

inward pressure gradients are induced across the entire treatment area.  Flow rates through the IAS 

system will be recorded concurrent with vacuum monitoring to establish appropriate operating conditions 

that meet performance goals.  Blower output and valve adjustments may be necessary to achieve desired 

operating performance. 

Vacuum readings will be recorded daily from all wells on each operational header for one week after 

startup of the IAS-SVE system.  Frequent monitoring of vacuum readings during system start-up enables 

evaluation of how the system changes as it approaches steady-state.  Once steady-state is achieved, 
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less frequent monitoring is sufficient.  Vacuum readings will also be monitored during startup air sampling 

events.  Flow rates will also be recorded to assist with calculation of mass removal. 

Startup off-gas samples will be collected at day one (i.e., 24 hours after startup), daily for the first week, 

and weekly for four weeks after IAS-SVE startup.  This sampling will be followed-up by quarterly 

performance monitoring.  The sample locations for each sampling event are tabulated below: 

 Initial Daily for 7 days Week 2 Week 3 Week 4 Quarterly 

SVE Off-gas at 
each well/trench 

X      

Combined 
Influent SVE Off-

gas (before off-
gas treatment) 

X X X X X X 

SVE Effluent 
(treated off-gas) 

X     X 

The one-time only event during the first week of treatment will provide insight into the off-gas contribution 

from the individual wells/trenches in relation to the total off-gas.  The initial frequent monitoring will 

observe how the off-gas concentration changes over time.  After week 4, routine performance monitoring 

will commence. 

4.2.2 Routine Performance Monitoring 

Routine performance monitoring of the IAS-SVE system will be conducted to evaluate effectiveness of the 

treatment at meeting operation performance objectives during normal operations and to aid in 

determining how long the remediation system should operate.   

Active treatment areas will be routinely monitored as follows: 

 Quarterly SVE off-gas sampling at the SVE blower and the treated effluent  

 Monthly vacuum monitoring 

 Monthly pressure monitoring 

 Monthly flow rate recording 

Routine SVE off-gas monitoring will be performed quarterly to track COC removal and off-gas treatment.  

SVE off-gas will be sampled and analyzed at the following sample points: 

 Influent (combined SVE off-gas after blower, and before off-gas treatment) 

 Effluent (after off-gas treatment) 
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4.3 SVE Vacuum Measurements 

Vacuum will be measured from SVE wells, trenches, headers, and the SVE blower on a quarterly basis.  

Vacuum at the blower inlet will be measured weekly.  Each well will be fitted with a quick-connect fitting to 

allow the same vacuum gauge to be used at all of the monitoring locations.  Using the same vacuum 

gauge allows more accurate comparison of the differences between wells.  Vacuum readings will be 

recorded on the “SVE Vacuum Monitoring Log” form contained in Appendix A.   

4.4 IAS Pressure Measurements 

Pressure will be measured from IAS wells, headers, and the IAS blower on a quarterly basis.  Pressure at 

the blower will be measured weekly.  Each well will be fitted with a quick-connect fitting to allow the same 

pressure gauge to be used on all of the wells.   

4.5 Flow Measurements 

Flow meters will be installed on the discharge end of the IAS and SVE blowers to measure flows. 

4.6 Performance Groundwater Monitoring 

Groundwater monitoring is conducted to evaluate the effectiveness of remedial activities at meeting the 

performance objectives.  Figure 3 depicts all of the current wells and Figure 4 depicts all of the 

performance monitoring wells.  Performance monitoring for groundwater will be conducted on a quarterly 

basis for the first year and a semi-annual (twice yearly) basis for the remaining years that the IAS-SVE 

system is operational.  Performance monitoring will include: 

 Collection of depth to groundwater in all Site wells 

 Collection of groundwater samples from performance monitoring wells containing 
sufficient water to permit sample collection 

Performance monitoring will continue until the remediation system is shut-off, which is anticipated to be  

5 years from the date of installation.  Performance monitoring components are discussed in the following 

sections.  

4.6.1 Groundwater Level Measurements 

Following initial startup, water levels will be recorded in all wells on at least a semi-annual basis.  Semi-

annual water level measurements will help evaluate the direction of groundwater flow.  The depth to water 

in feet below the top of the well casing shall be measured in all Site wells, even those that are not going 

to be sampled for groundwater.  Measurements shall be made using an electronic water level indicator 

incremented to 0.01 feet.  Water level measurement procedures are included in the SAP in Section 4 of 

this report.     
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4.6.2 Collection of Groundwater Samples  

Groundwater samples will be collected from performance monitoring wells that contain sufficient water to 

permit collection of representative samples.  The performance wells, located throughout the site, include 

MW-6, MW-7, MW-9, MW-12, MW-13, MW-17, MW-18, MW-19, MW-20, MW-21, MW-22, and  

MW-X the new well to be installed northwest of MW-22.  Wells containing less than 3 feet of water cannot 

be pumped, and bailing results may be very turbid, low quality samples from these low production wells.  

Therefore, groundwater sampling will only be attempted in wells containing at least 3 feet of water.  If a 

performance monitoring well must be skipped due to low water, then an alternate well will be chosen for 

sampling.  The process and procedures for collecting groundwater samples is discussed in the SAP in 

Section 6 of this document.  Table 1 presents the compliance monitoring sampling matrix and includes a 

schedule for sampling and a list of the applicable performance monitoring wells.   
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5.0 CONFIRMATIONAL MONITORING 

Confirmational monitoring is conducted to demonstrate that the remedy has achieved cleanup levels 

throughout the entire Site.   

5.1 Confirmational Groundwater Monitoring 

Confirmational groundwater monitoring will begin at the completion of the active remediation, when the 

IAS-SVE system is shut-down, and will continue for five years or until four consecutive events of 

groundwater monitoring results demonstrate that residual hazardous substance concentrations no longer 

exceed cleanup levels, whichever comes first.  Confirmational groundwater monitoring is conducted to 

monitor for potential rebounds in contaminant concentrations.  Confirmation monitoring of groundwater 

will include: 

 Collection of depth to groundwater in all Site wells. 

 Collection of groundwater samples from confirmational monitoring wells containing 
sufficient water to permit sample collection. 

 Quarterly monitoring in the first year that includes parameters used to demonstrate 
natural attenuation, as per Ecology guidance.  Data will be used to calculate approximate 
decay rates due to biodegradation and restoration time. 

 Semi-annual (twice yearly) groundwater monitoring beginning in year two after the 
remediation system shut-down and continuing on a semi-annual basis until the conditions 
for termination of confirmational groundwater monitoring (as outlined above and in the 
DCAP) are met.  

For the first year of confirmational monitoring, groundwater samples will be collected on a quarterly basis 

for analysis of COCs and natural attenuation parameters.  Confirmational monitoring of COCs in the 

plume will be performed using monitoring wells MW-6, MW-7, MW-12, MW-13, MW-15, MW-16, MW-17, 

MW-18, MW-19, MW-20, MW-21, MW-22, and MW-X the new well northwest of MW-22 on the Port of 

Seattle (yet to be installed).  These monitoring points are strategically located within the plume 

delineation, and in the up-gradient, down-gradient, and along the approximate axis of the plume from the 

source area.  Natural attenuation parameters will be monitored quarterly for the first year of confirmational 

monitoring using groundwater samples collected from wells MW-6, MW-12, MW-16, MW-18, MW-22, and 

MW-X.  Natural attenuation parameters will be monitored to demonstrate lines of evidence for the 

attenuation of the down-gradient portion of the plume and to calculate approximate biodegradation rates 

and restoration timeframes using the results. 

After the first year, confirmational monitoring of COCs in the plume will be performed on a semi-annual 

basis at MW-6, MW-7, MW-9, MW-12, MW-15, MW-16, MW-17, MW-18, MW-19, MW-20, MW-21, MW-

22, and MW-X.   
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Table 1 presents the compliance monitoring sampling matrix and summarizes the sampling schedule, 

analytical schedule, and the pertinent confirmational monitoring wells.  The wells selected for 

confirmational monitoring are located through the axis of the plume in addition to cross and side gradient 

of the plume.  Results from these strategically located wells will provide a cross-sectional view of 

concentrations within the plume and will also monitor for down-gradient migration of the plume.  

Confirmational monitoring will be continued for five years after the shut-down of the IAS-SVE system or 

until four consecutive events of groundwater monitoring results demonstrate that residual hazardous 

substance concentrations at the Site no longer exceed cleanup levels, whichever comes first.  After  

5 years since shut-off of the system have elapsed, Ecology will conduct their 5-year periodic review of the 

Site, at which time it will be identified whether additional long-term groundwater monitoring or other 

actions are warranted, with Ecology approval.  If Ecology’s 5-year review at the Site finds that the 

implemented remedy and natural attenuation are not protective of human health and the environment, the 

PLP Group will provide to Ecology a plan for continuing long term groundwater monitoring as well as a 

plan for a contingent remedy. 

5.1.1 Groundwater Level Measurements 

Groundwater levels will be recorded in all wells onsite on at least a semi-annual basis.  Semi-annual 

water level measurements will help evaluate the direction of groundwater flow.  Section 4 describes the 

pertinent process and procedures for collecting groundwater level measurements.   

5.1.2 Collection of Groundwater Samples  

Groundwater samples will be collected from the confirmational monitoring wells that contain sufficient 

water to permit collection of representative samples.  Wells containing less than 3 feet of water cannot be 

pumped, and bailing results in very turbid, low quality samples from these low production wells.  

Therefore, groundwater sampling will only be attempted in wells containing at least 3 feet of water.  The 

groundwater samples will be collected in a manner consistent with the procedures described in the SAP 

in Section 6 of this report.    

5.1.3 Evaluation of Reduction of COCs and Natural Attenuation of Plume 

The groundwater data collected during the confirmational monitoring period will be used to demonstrate 

that the remedial action has reduced the concentration of COCs within the source area and that natural 

attenuation is taking place in the down-gradient portions of the plume.  Ecology’s guidance document on 

natural attenuation for petroleum contaminated sites (July 2005) will be utilized to demonstrate the nature 

and rate that which natural attenuation is occurring within the plume.  Lines of evidence of natural 

attenuation that may be evaluated will estimate degradation rates and restoration times.   
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5.1.4 Response If Cleanup Levels Are Not Achieved 

If at any point during the confirmational monitoring cleanup levels are not being achieved in a reasonable 

timeframe in compliance wells, Ecology will be notified and the appropriate contingency actions will be 

determined in consultation with Ecology.  Action could consist of continued monitoring or could include 

resuming IAS-SVE treatment.  The appropriate contingency plan will be defined based on the data that 

has been collected at that point in time and will be appropriate for the existing conditions encountered at 

that time.    

5.1.5 Contingency Plans 

If it is observed during compliance monitoring that concentrations of COCs in wells close to the source 

area are declining, but concentrations of COCs in wells adjacent to and down-gradient of the Louden 

property are not declining or are increasing, another source contributing to the Site groundwater plume 

will need to be investigated.  The necessary action to investigate a secondary source may require 

Ecology to take action to pursue investigation to take place at this property.   

The PLP Group will rely on Ecology to exercise its authority to determine the status of a secondary 

potentially liable person (for example the Louden property), if groundwater monitoring results indicate the 

potential for a secondary source outside of the MasterPark Facility.   

Ecology will conduct 5-year reviews at the Site beginning five years after the shut-down of the 

remediation sampling.  The 5-year reviews are used to evaluate the performance of the remedial action to 

determine if they are protective of human health and the environment.  Furthermore, the 5-year reviews 

are used to evaluate if immediate threats to receptors have been eliminated.  At the completion of the 5-

year reviews, Ecology will provide recommended actions to improve performance of the remedy if it is not 

performing as designed.  If Ecology’s 5-year review at the Site finds that the implemented remedy and 

natural attenuation are not protective of human health and the environment, the PLP Group will provide a 

plan for a contingent remedy.  A specific contingent remedy cannot be proposed in this document 

because it is impossible to know what the conditions may be like at that time.  Furthermore, treatment 

technologies are ever evolving and improving, so a treatment system designed now may not be the best 

available technology if it is not applied for 10 years or more. 
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6.0 SAMPLING AND ANALYSIS PLAN 

The Quality Assurance Project Plan included in Appendix C of this report should be consulted with 

respect to the proper procedures required to complete the activities discussed in this sampling and 

analysis plan.  

6.1.1 SVE Sampling Procedures 

SVE off-gas samples will be collected for laboratory analysis pursuant to the following procedures.  

Sampling personnel will collect air samples from the ¼-inch quick-connect sampling valves using a 

summa canister and new high density polyethylene (HDPE) tubing.   

Summa canisters will be used to collect the samples.  These are stainless steel vacuum vessels which 

are pre-cleaned and delivered with a vacuum by the laboratory.  The interior surface has been 

“passivated” to create an inert surface that will not adsorb or react with the vapor.  When opened, the 

canister vacuum draws in the sample.  The canister is closed while still under slight vacuum (as a means 

of detecting leakage during shipping to the laboratory).  Canister vacuum before and after sample 

collection is measured using the vacuum gauge furnished by the laboratory, and recorded on the chain-

of-custody form.  Air samples will be analyzed for gasoline related volatile compounds (BTEX, n-hexane, 

and naphthalene) by EPA Method TO-15 SIM and EDB by EPA Method 8011.  SVE off-gas samples will 

be sent to Air Toxics Ltd. (Folsom, CA) for analysis.  

SVE off-gas sampling shall be conducted in the following order: 

1. Record vacuum readings from gauges on the blowers, knock-out tank, and at each 
operable header (record all data on the SVE Sample Log Sheet contained in 
Appendix A). 

2. Record flow readings from the magnehelic (inches H2O) and vacuum (inches Hg) at 
the flow sensor for total flow calculation  

3. Collect effluent sample from the outlet pipe of the final carbon (under positive 
pressure). 

4. Collect sample from the port located on the outlet after the first carbon (under positive 
pressure). 

5. Collect undiluted influent sample from the port just prior to the carbon treatment 
(under positive pressure). 

6. Collect SVE off-gas samples from each operable header as follows: 

a. Connect summa canister to each header. 

b. Open up summa canisters filling until canister vacuum equal to the header 
vacuum (likely 10 to 15 inches Hg); leave canisters open and connected to 
headers. 

c. Slowly open dilution valve on SVE blower manifold, which is downstream of 
the headers.  This will lower the vacuum in all headers and permit the 
summa canisters to fill to the desired remaining vacuum of approximately  
5 inches Hg.  Close all summa canisters.  Close dilution valve. 
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Not all of the above samples will be collected during every sampling event.  Sampling frequencies were 

discussed above in startup sampling. 

6.2 Groundwater Monitoring Well Sampling Procedures 

Both performance and confirmational monitoring requires collection of representative groundwater 

samples from the monitoring wells identified on Table 1, the sampling matrix.  Table 1 provides a 

summary of the sampling frequency for each of the monitoring wells included in the compliance 

monitoring program.  Each sampling event will include the following: 

 Measurement of static water levels 

 Well purging to insure representative sampling with a portable, non-dedicated, 
submersible bladder pump 

 Measurement of field parameters pH, specific conductance, dissolved oxygen, 
temperature, and turbidity 

 Collection of all purge water in appropriate containers for on-site storage prior to disposal 

 Collection of representative groundwater samples in appropriate containers 

 Each of these activities will be subject to controls and strict QA protocols and procedures 
specified in the relevant technical procedures referenced in the attached QAPP 

6.2.1 Groundwater Level Measurements 

The static water level will be measured at each well prior to the initiation of any other activities.  Water 

levels will be taken according to the specifications of procedure TP-1.4-6 “Water Level Measurements” 

and the site-specific water level measurement procedures described below.  The depth to water in feet 

below the top of the well casing shall be measured in all Site wells, even those that are not going to be 

sampled for groundwater.  Measurements shall be made from the elevation survey mark using an 

electronic water level indicator incremented to 0.01 feet.  The sounder will be cleaned before and after 

each use by a process involving a detergent rinse, followed by an organic free distilled/deionized water 

rinse.   

In order to minimize measurement errors, static water level measurement at each well will be based upon 

the average of three independent water level readings.  Independent readings will be made by lowering 

the water level indicator tape down the well, recording the static water level to an accuracy of 0.01 feet, 

retrieving the tape from the well, and then repeating the process a total of three times.  The three 

measurements will then be averaged to derive the static water level.  The measurements are collected in 

triplicate at this site because the groundwater gradient is so flat that the average of three measurements 

is more accurate than taking a singular measurement. 

Measurements shall be recorded in the site-dedicated field logbook indicating well identification, date and 

time of measurement, depth to water, the name of the person collecting the measurement, and any 

observations about the well made at the time of water level measurement. 
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6.2.2 Groundwater Sample Collection 

Sample collection and handling will be performed as described in procedure TP-1.2-20 “Collection of 

Groundwater Quality Samples.”  All instruments used for field analysis will be calibrated in accordance 

with manufacturer’s recommendations.  Chain of custody will be maintained in accordance with the 

procedure TP-1.2-23, “Sample Handling and Chain of Custody.”  The monitoring well construction logs 

are included in Appendix B and should aid in sample collection.   

Sampling will be conducted using submersible, portable bladder pump or equivalent or by using 

disposable bailers.  The portable bladder pump will be fitted with the tubing that is dedicated for that well.  

The bladder pump will be slowly lowered into the well to the desired elevation.  Caution must be taken 

when lowering the pump into a well because turbulence caused by rapid movement of the well can 

disturb sediment on the bottom of the well potentially causing the sample to be turbid and not 

representative of the true condition of the aquifer.  The monitoring wells must be purged prior to sample 

collection.  Purging will, when possible, be conducted using low flow purging and sampling techniques.  

The water quality parameters water level, pH, temperature, conductivity, and turbidity will be monitored 

periodically during purging.  Purging will be considered complete when either the well has been pumped 

dry or the water quality parameters have stabilized in accordance with TP-1.2-20.  All field parameter 

measurements and purge volumes will be recorded on Sample Integrity Data Sheets.   

All purge water produced during sampling will be collected in suitable 55-gallon drums for temporary 

storage at the MasterPark Facility.  The results of the groundwater sampling and analysis will be used to 

determine appropriate means of purge water disposal.  The purge water will be disposed of in accordance 

with all applicable regulatory requirements.  If the purge water is not considered to be contaminated 

(following receipt of laboratory analysis), this water will be discharged to the land surface in the area of 

each well. 

6.3 Sample Containers, Preservatives, and Holding Times 

Samples will be retained in proper labeled, laboratory-prepared containers, and transported (within the 

holding time) to the laboratory in a sealed, chilled ice chest maintained at 4o C under chain-of-custody 

procedures.  Both performance and confirmational monitoring samples will be analyzed for COCs by 

Northwest Total Petroleum Hydrocarbons- Gasoline (NWTPH-Gx).  The analysis will include gasoline, 

BTEX, naphthalene, and n-hexane.  EDB will also be analyzed by using EPA Method 8011.  For the first 

year of confirmational monitoring, samples from select wells (MW-6, MW-12, MW-16, MW-18, MW-22, 

and MW-X) will be analyzed quarterly for natural attenuation parameters recommended in Ecology’s 

natural attenuation guidance document.  Natural attenuation analysis will include nitrate (EPA Method 

353.2), total dissolved iron and +2 valence iron, total dissolved manganese and +2 valence state 

manganese (methods to be determined), sulfate (ASTM D516-02), dissolved methane (EPA Method 
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8015M), alkalinity (EPA Method 310.2), total organic carbon (SM 5310B), and dissolved oxygen, in 

addition to gasoline, BTEX, and EDB.  

6.4 Sample Handling, Shipping, and Custody Procedures 

6.4.1 Sample Handling 

Samples will be placed into appropriate containers supplied by the analytical laboratory. Samples will be 

collected in bottles of appropriate volume and type, including preservatives as appropriate, as detailed in 

the QAPP.  

Each sample will be assigned a unique identification number that will be used on Chain of Custody 

sheets, sample labels, sample integrity data sheets, and field logbooks for identification and tracking 

purposes and for use in the database.  The sample identification format consists of MPLOTC- followed by 

the monitoring well number and the date of sample collection.  For example, MPLOTC-MW20-072110 

would be the identification number for the sample collected from MW-20 on July 21, 2010.  SVE samples 

will be labeled in a similar manner, with an abbreviated sample location instead of a well number.   

The samples will be labeled immediately after collection in the field with the sample identification number, 

analytical parameters, date and time of sample collection, and any special handling instructions. 

All analytical samples that will be used for risk assessment or regulatory compliance shall have 

associated field QC samples established and analyzed.  Field duplicates, equipment blanks, or trip blanks 

will be established at a frequency of one QC sample per sampling event, or once every  

20 samples, whichever is greater.  During sample labeling, equipment blanks and trip blanks will be 

identified as “EB” or “TB” instead of a monitoring well number.  One set of matrix spike (MS) and matrix 

spike duplicate (MSD) will be collected per sampling event.  All field QC samples will be analyzed 

independently for the same analytes as the associated samples and will be used as an indication of gross 

errors in sampling or analytical techniques.  All QA/QC samples will be submitted blind to the analytical 

laboratory, with the exception of samples submitted as a triplicate for MS and MSD analyses.  For more 

detail on establishing field QC samples, refer to the QAPP. 

Samples will be placed in a chilled cooler immediately after collection for shipment to the laboratory.  

Samples will be shipped in sealed plastic coolers with leak-proof ice-filled bags sufficient to maintain a 

temperature of approximately 4°C for 48 hours.  Packing material will be used to prevent breakage of 

glass sample containers. 

6.4.2 Sample Shipment   

Groundwater samples will be transported to the analytical laboratory, no later than one day after they 

were collected.  The analytical laboratory will be notified of each sample shipment when samples are 
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shipped.  The selected analytical laboratory is Analytical Resources, Inc. (ARI) in Tukwila, Washington, or 

an equivalent certified laboratory.  Air samples will be transported to Air Toxics Ltd.  

6.4.3 Sample Custody 

Chain-of-custody records will be maintained for each sample collected.  The chain-of-custody form will 

provide an accurate written record verifying that the samples were under appropriate custody at all times 

prior to arrival at the laboratory and that can be used to trace the possession of samples from the time of 

collection through data analysis.  Chain of Custody will be conducted in accordance with Golder 

Technical Procedure TP 1.2-23 “Chain of Custody”. 

The chain-of-custody will be signed by each participant in the sampling and handling procedures.  Each 

form will be placed in a water-tight plastic bag taped to the underside of the lid of the cooler.  Upon arrival 

at the laboratory, samples will be received and inspected by a laboratory representative.  Samples 

contained in the shipment will be compared to the chain-of-custody to ensure that all samples were 

received and that analytical instructions are clear.  Documentation that samples were received by the 

analytical laboratory shall be obtained via fax or email the day of arrival at the laboratory.   

6.4.4 Field Documentation 

Documentation for sampling will include bottle labels, completion of Sample Integrity Data Sheets and 

Chain of Custody Records.  In addition to completion of the chain-of-custody, sample integrity data sheets 

(SIDS) will be completed for each sample for project data management purposes with the following 

information: 

 Sample Identification Number 

 Sample Location: well designation  

 Static Water Level 

 Calculated Purge Volumes 

 Field Parameter Readings 

 Sample Type: collection method 

 QA/QC Type (i.e., blank, duplicate, split) 

 Individual collecting sample 

 Date 

In addition, detailed field logbooks will be used to document all data collection and general site activities 

during the performance monitoring.  Field logbooks will consist of a bound field survey notebook.  

Information recorded in the logbook will include: 

 Date of field activity 

 Starting and finishing times for activities 
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 Weather 

 Names of sampling and/or investigative personnel present 

 Descriptions of sample location 

 Descriptions of collected samples 

 Time of sample collection 

Logbook entries will be made in indelible ink.  Each logbook page will be initialed and dated by the 

sampler(s).   

6.5 Data Quality Review 

For confirmational monitoring, laboratory analytical data will be subjected to a data quality review using 

the following criteria: 

 Completeness:  the data will be reviewed to ensure that all requested analyses are 
reported and that all required information has been provided 

 Consistency:  the data will be checked to ensure that redundant information is reported 
consistently throughout the laboratory reports 

 Correctness:  the data will be checked to ensure that samples reported using correctly 
applied algorithms for the calculation of sample concentrations (i.e., dilution factors 
applied properly) 

 Compliance:  the data will be checked to ensure that all required QC specifications have 
been met 

Deficiencies identified during data quality review will require correction prior to conducting data analysis 

activities.  A brief quality review report will be prepared after each sampling round and will be included in 

the data reports. 

6.6 Data Management and Reporting 

Analytical data shall be delivered from the laboratory in an electronic format and incorporated in the 

project database along with sample designation information recorded on the sample integrity data sheets.  

Data reduction, validation, and reporting requirements are presented in the QAPP.  Results from 

groundwater sampling and SVE monitoring data will be presented in semi-annual reports.  Capture zone 

analysis and trend analysis of the down-gradient plume will be provided in annual reports.  Calculation of 

COC total mass removal and the percentage of the initial mass that has been removed will be presented 

in annual reports.  Analytical data will be stored in a database.  Data management is discussed in detail in 

the DMP in Appendix D of this report.   

6.7 Decontamination of Sampling Equipment 

All direct sampling equipment will be decontaminated between each use.  The sampling equipment will be 

washed with a nonphosphate detergent (Alconox or equivalent) solution using brushes to remove all 

visible dirt and other matter.  The final rinse will be distilled/deionized water to thoroughly remove all 
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detergent solution.  Should soil or other visible matter remain on the sampling equipment after the 

detergent/water wash, a wet tap water towel will be used to remove material and the full-complement of 

decontamination procedures repeated.  If the material cannot be removed, other equipment will be used.  

Further details on decontamination are provided in the QAPP.  

6.8 Investigative Derived Waste 

Investigation derived waste (IDW) will be generated at the Site during the construction of the remediation 

system, performance and confirmational monitoring.  All well purge water, and decontamination rinsates 

will be containerized on-Site during investigation activities as they are generated.  All waste will be 

contained and segregated in 55-gallon sealed drums (Type 17H) and stored on the MasterPark Facility at 

a remote location before off-site disposal.  The drums will be labeled as outlined in the QAPP.  

Groundwater quality analytical data will be used to characterize the waste for proper disposal.  All waste 

will be disposed of as “investigative derived wastes” at an appropriate disposal facility.   

Used protective clothing, gloves, etc. will also be managed on the MasterPark Facility according to MTCA 

requirements.  These will be placed in 55-gallon labeled drums, stored adjacent to the purge water 

drums, and disposed of at a later date according to its chemical characteristics.  Additional IDW sampling 

may be required before disposal of IDW at a licensed facility.  Golder will work with the Site owners to 

manage IDW and may be able to dispose of it during the remedial action, with Ecology approval.   
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7.0 REPORTING 

The PLP Group will submit a letter report to Ecology within 60 days of receipt of analytical data for 

performance and compliance monitoring events.  The report will summarize the sampling activity and 

provide a table of measurements (pressure, vacuum, groundwater level) and analytical results.  For 

compliance monitoring events, the report will also include an evaluation of natural attenuation at the Site.  

The report will include the laboratory analytical reports and will be in accordance with Policy 840.  The 

report will include a summary on page 1, with a checklist box that says: 

 No parameters exceeded the MTCA cleanup levels used for screening; 

 The following parameters exceeded the MTCA cleanup level used for screening (followed 
by a description of the parameters). 

See Appendix C for more details on requirements. 
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Table 1: Compliance Monitoring Sampling Matrix

Analysis Frequency

Performance Monitoring -

Year 1
COCs Quarterly X X X X X X X X X X X X

Performance Monitoring -

Year 2-5*
COCs Semi-annual X X X X X X X X X X X X

COCs Quarterly X X X X X X X X X X X X X

Natural 

Attenuation
Quarterly X X X X X X

Confirmational Monitoring – 

Years 2- Completion**
COCs Semi-annual X X X X X X X X X X X X X

Notes:   

*This is an estimated timeframe.  The need for additional IAS/SVE will be determined after the system has been operating for 5 years. 

-COCs parameters: gasoline, BTEX, naphthalene, n-hexane, and EDB.

MW-21MW-20MW-19

**This timeframe will be determined based on sampling results.  Confirmational monitoring will continue for five years after IAS-SVE system shut-down, or until four consecutive 

events of groundwater monitoring results demonstrate that residual hazardous substance concentrations no longer exceed cleanup levels. 

-Natural Attenuation parameters: nitrate, total dissolved and +2 valence state iron and manganese, sulfate, dissolved methane, alkalinity, total organic carbon, dissolved oxygen, 

gasoline, BTEX, and EDB.

MW-9MW-7MW-6 MW-15

Confirmational Monitoring –

Year 1

MW-18MW-17MW-16MW-13MW-12 MW-XMW-22

110211djm1_CMP_Table 1.xlsx
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Treatment System Monitoring Logs

 073-93368-05.04

VACUUM MONITORING LOG
DATE:

INITIALS:

BLOWER in Hg

KNOCKOUT TANK in Hg

FLOW PARAMETERS in H2O (Magnehelic)

in Hg

1. Record vacuum readings.  Please include units and time

2.  If Header is operational, record "operational" and record vacuum reading, time, and units.

3.  If Header is not opeartional, record it as "n/a".  Continue to record vacuum readings for wells if appropriate.

110211djm1_Attach E - Appendix A Treatment System Mon Logs.xlsx
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Treatment System Monitoring Logs

 073-93368-05.04

SVE SAMPLE LOG
DATE:

INITIALS:

PAGE: of

__HP BLOWER in Hg SAMPLE ID

KNOCKOUT TANK in Hg Sample Schedule

FLOW PARAMETERS in H2O Sample Location

in Hg Time

__HP BLOWER in Hg Header Vacuum in Hg

PO in Hg

FLOW PARAMETERS in H2O Pf in Hg

in Hg Notes

Dilution Valve

EXAMPLE SAMPLE ID

SAMPLE ID MPLC-001 Sample Schedule
Sample Schedule

Sample Location
Sample Location

Time

Header Vacuum if applicable, else enter "N/A" Header Vacuum in Hg

P O Sample canister initial reading PO in Hg

P f Sample canister initial reading Pf in Hg

Notes

SAMPLE ID

Sample Schedule

Sample Location

Time

Header Vacuum in Hg

PO in Hg

Pf in Hg

Notes

SAMPLE ID

Sample Schedule

Sample Location

Time

Header Vacuum in Hg

PO in Hg

Pf in Hg

Notes

Initial/Daily/Week 2/Week 3/ Week 

4/Quarterly

Well or Trench#/ Combined 

Influent/Effluent 

Isolate header of concern prior to collecting sample.

110211djm1_Attach E - Appendix A Treatment System Mon Logs.xlsx
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PROJECT NO. 003 1321.900     DRAWING NO. 11063     DATE  1/18/2001     DRAWN BY  EA

FIGURE  C-1
MONITORING WELL COMPLETION

SUNREAL/SEATAC PARKING PHASE III/WA

Golder Associates

A

B

C

D

E
F

LEGEND

A Measuring Point

B Concrete

C Top of Sand Pack

D Top of Screened
Interval

E Bottom of Screened
Interval

F Total Depth

Flush mount monument

Concrete Pad

Ground Surface

Locking 2-inch cap
Measuring Point
Concrete

2-inch Schedule 40 PVC
blank flush thread riser

8-inch borehole

Pure Gold medium
bentonite chips

#2/12 grade silica sand

2-inch Schedule 40 PVC
10 slot screen

2-inch Schedule 40 PVC
end cap

VARIATIONS

Well A B C D E F
(ft amsl) (ft bgs)

MW1 363.30 3.0 38.0 41.0 51.0 52.0

MW2 362.96 3.0 13.0 15.0 20.0 21.5

MW3 363.97 3.0 14.0 17.0 27.0 28.0

MW5 364.17 4.0 45.0 48.0 58.0 58.0

MW6 367.10 4.0 48.0 50.0 60.0 60.0

MW7 358.65 3.5 41.0 43.5 53.5 53.5

MW9 363.64 4.0 45.9 47.5 57.0 58.0
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FIGURE  C-2
TEMPORARY CASING

MONITORING WELL COMPLETIONS
SUNREAL/SEATAC PARKING PHASE III/WA

Golder Associates

A
B

E

F

G
H

LEGEND

A Measuring Point

B Concrete

C Bentonite Chips

D Bottom of 15-inch
Diameter Boring

E Top of Sand Pack

F Top of Screened
Interval

G Bottom of Screened
Interval

H Total Depth

Flush mount monument

Ground Surface

Locking 2-inch cap

Measuring Point

Concrete

2-inch Schedule 40 PVC
blank flush thread riser

8-inch borehole

Bentonite Grout

#2/12 grade silica sand

2-inch Schedule 40 PVC
10 slot screen

2-inch Schedule 40 PVC
end cap

VARIATIONS

Well A B C D E F G H
(ft amsl) (ft bgs)

MW8a 359.79 3.0 NA 24.0 42.0 44.0 54.0 54.0

MW10 362.79 4.2 29.0 62.5 77.0 80.0 90.0 92.0

NOTE

The annulus in MW8A above the sand pack was backfilled with all chips
to the concrete level

D

15-inch borehole

Bentonite Chips

C
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 End Cap:
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DRILL METHOD:  Hollow-stem auger
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Boring completed at 60.0 ft

55.0 - 60.0
Medium to coarse SAND, saturated
(SW)
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Medium to coarse SAND with fine
gravel, wet, with slight petroleum odor
(SP)

45.0 - 50.0
Medium Brown to Grayish Brown
medium to coarse SAND interbedded
with silt layers, some fine to medium
gravel, damp to moist, no odor (SP)

DIAGRAM and NOTES
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PROJECT:  MasterPark Lot C
PROJECT NUMBER:  073-9336801
DRILLED DEPTH:  60.0 ft
AZIMUTH:  N/A
LOCATION:  SeaTac, WA
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 Borehole Diameter: 8.0
IN

WELL CASING

 Interval: 0-50 FT
 Material: PVC
 Diameter: 2.0 IN
 Joint Type: Threaded
WELL SCREEN

 Interval: 50-65 FT
 Material: PVC
 Diameter: 2.0 IN
 Slot Size: 0.010 IN
 End Cap:
FILTER PACK

 Interval: 48-65 FT
 Type: Sand
 Quantity: 17 FT
FILTER PACK SEAL

 Interval: 3-48 FT
 Type: Bentonite Chips
 Quantity: 45 FT
ANNULUS SEAL

 Interval: 0-3
 Type: Cement
 Quantity: 3 FT
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PROJECT:  MasterPark Lot C
PROJECT NUMBER:  073-9336801
DRILLED DEPTH:  73.0 ft
AZIMUTH:  N/A
LOCATION:  SeaTac, WA

DRILL RIG:  CME 75
DATE STARTED:  11/8/07
DATE COMPLETED:  11/8/07
WEATHER:
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 Joint Type: Threaded
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 Slot Size: 0.010 IN
 End Cap:
FILTER PACK
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 Type: Sand
 Quantity: 13 FT
FILTER PACK SEAL

 Interval: 3-60 FT
 Type: Bentonite
 Quantity: 57 FT
ANNULUS SEAL

 Interval: 0-3 FT
 Type: Cement
 Quantity: 3 FT
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DATE:

LOG SCALE:  1 in = 5 ft

DRILLING COMPANY:  Cascade Drilling Inc

DRILLER:  Curtis

DATUM:  Geodetic
COORDS:  not surveyed
GS ELEVATION:
TOC ELEVATION:
TEMPERATURE:

INCLINATION:  90
DEPTH W.L.:  66.1 ft
ELEVATION W.L.:
DATE W.L.:  11/8/07
TIME W.L.:
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40.0 - 45.0
Grayish Brown fine to medium SAND
with trace silt, no gravel, damp (SP)

Boring completed at 73.0 ft

65.0 - 73.0
SAND with silt

60.0 - 65.0
Brownish Gray SAND with some silt,
saturated (SP)

55.0 - 60.0
Grayish Brown medium to coarse
SAND, trace silt, damp to moist, strong
petroleum odor (SP)

45.0 - 50.0
Brownish Gray medium to coarse
SAND, trace silt, damp (SP)

50.0 - 55.0
Grayish Brown fine to medium SAND
with some silt, damp (SP); Gravelly
SAND with a large cobble at 54 FT
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PROJECT:  MasterPark Lot C
PROJECT NUMBER:  073-9336801
DRILLED DEPTH:  73.0 ft
AZIMUTH:  N/A
LOCATION:  SeaTac, WA

DRILL RIG:  CME 75
DATE STARTED:  11/8/07
DATE COMPLETED:  11/8/07
WEATHER:

MW-16

 Borehole Diameter: 8.0
IN

WELL CASING

 Interval: 0-60 FT
 Material: PVC
 Diameter: 2.0 IN
 Joint Type: Threaded
WELL SCREEN

 Interval: 63-73 FT
 Material: PVC
 Diameter: 2.0 IN
 Slot Size: 0.010 IN
 End Cap:
FILTER PACK

 Interval: 60-73 FT
 Type: Sand
 Quantity: 13 FT
FILTER PACK SEAL

 Interval: 3-60 FT
 Type: Bentonite
 Quantity: 57 FT
ANNULUS SEAL

 Interval: 0-3 FT
 Type: Cement
 Quantity: 3 FT
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DRILLING COMPANY:  Cascade Drilling Inc

DRILLER:  Curtis

DATUM:  Geodetic
COORDS:  not surveyed
GS ELEVATION:
TOC ELEVATION:
TEMPERATURE:

INCLINATION:  90
DEPTH W.L.:  66.1 ft
ELEVATION W.L.:
DATE W.L.:  11/8/07
TIME W.L.:
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DRILL METHOD:  Hollow-stem auger

RECORD OF BOREHOLE  MW-17
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SOIL PROFILE

SHEET 1 of  3

0.0 - 40.0
Medium Brown Silty fine to medium
SAND, dry; grass at surface (SM)

Manhole
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Bentonite

50/5"

LOG SCALE:  1 in = 5 ft

DRILLING COMPANY:  Cascade Drilling Inc

DRILLER:  Curtis
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30 inch drop
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COORDS:  not surveyed
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DIAGRAM and NOTES

INCLINATION:  90
DEPTH W.L.:  76.0 ft
ELEVATION W.L.:
DATE W.L.:  11/9/07
TIME W.L.:

MW-17

 Borehole Diameter: 8.0
IN

WELL CASING

 Interval: 0-73
 Material: PVC
 Diameter: 2.0 IN
 Joint Type: Threaded
WELL SCREEN

 Interval: 73-83 FT
 Material: PVC
 Diameter: 2.0 IN
 Slot Size: 0.010 IN
 End Cap:
FILTER PACK

 Interval: 70-83 FT
 Type: SAND
 Quantity: 13 FT
FILTER PACK SEAL

 Interval: 3-70
 Type: Bentonite
 Quantity: 67 FT
ANNULUS SEAL

 Interval: 0-3 FT
 Type: Cement
 Quantity: 3 FT

DRILL RIG:  CME 75
DATE STARTED:  11/9/07
DATE COMPLETED:  11/9/07
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0

5

10

15

20

25

30

35

40

PROJECT:  MasterPark Lot C
PROJECT NUMBER:  073-9336801
DRILLED DEPTH:  83.0 ft
AZIMUTH:  N/A
LOCATION:  SeaTac, WA
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MW-17

 Borehole Diameter: 8.0
IN

WELL CASING

 Interval: 0-73
 Material: PVC
 Diameter: 2.0 IN
 Joint Type: Threaded
WELL SCREEN

 Interval: 73-83 FT
 Material: PVC
 Diameter: 2.0 IN
 Slot Size: 0.010 IN
 End Cap:
FILTER PACK

 Interval: 70-83 FT
 Type: SAND
 Quantity: 13 FT
FILTER PACK SEAL

 Interval: 3-70
 Type: Bentonite
 Quantity: 67 FT
ANNULUS SEAL

 Interval: 0-3 FT
 Type: Cement
 Quantity: 3 FT

DRILL RIG:  CME 75
DATE STARTED:  11/9/07
DATE COMPLETED:  11/9/07
WEATHER:

PROJECT:  MasterPark Lot C
PROJECT NUMBER:  073-9336801
DRILLED DEPTH:  83.0 ft
AZIMUTH:  N/A
LOCATION:  SeaTac, WA

LOG SCALE:  1 in = 5 ft

DRILLING COMPANY:  Cascade Drilling Inc

DRILLER:  Curtis

DATUM:  Geodetic
COORDS:  not surveyed
GS ELEVATION:
TOC ELEVATION:
TEMPERATURE:
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75.0 - 80.0
Grayish Brown coarse SAND with fine
to medium gravel, very moist, no odor
(SP)

N
U
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45.0 - 50.0
Grayish Brown fine to medium SAND
with sand, trace fine gravel, damp, no
odor (SP)

50.0 - 55.0
Grayish Brown Silty fine SAND, damp to
moist, no odor (SM)

55.0 - 60.0
Grayish Brown medium to coarse
SAND, some fine gravel, damp to moist
(SP)

60.0 - 65.0
Brownish Gray coarse SAND with fine
gravel, moist, no odor (SP)

70.0 - 75.0
Brownish Gray coarse SAND with fine
gravel, moist, no odor (SP)

65.0 - 70.0
Brownish Gray coarse SAND with fine
gravel, moist, no odor (SP)

40.0 - 45.0
Brownish Gray fine to medium SAND
with silt and fine gravel, damp, no odor
(SP)
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DRILL RIG:  CME 75
DATE STARTED:  11/9/07
DATE COMPLETED:  11/9/07
WEATHER:

PIEZOMETER
DIAGRAM and NOTES

80.0 - 83.0
Brownish Gray coarse SAND with some
fine gravel, wet, slight petroleum odor

MW-17

 Borehole Diameter: 8.0
IN

WELL CASING

 Interval: 0-73
 Material: PVC
 Diameter: 2.0 IN
 Joint Type: Threaded
WELL SCREEN

 Interval: 73-83 FT
 Material: PVC
 Diameter: 2.0 IN
 Slot Size: 0.010 IN
 End Cap:
FILTER PACK

 Interval: 70-83 FT
 Type: SAND
 Quantity: 13 FT
FILTER PACK SEAL

 Interval: 3-70
 Type: Bentonite
 Quantity: 67 FT
ANNULUS SEAL

 Interval: 0-3 FT
 Type: Cement
 Quantity: 3 FT

Boring completed at 83.0 ft

80.0

R
E
C
 /
 A
T
T

SP

WELL
CONSTRUCTION

DETAILS

SHEET 3 of  3

DRILL METHOD:  Hollow-stem auger
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14.5 - 16.0
Gray Silty medium SAND with fine to
medium gravel and rare cobbles, slight
TPH odor, dry

0.0 - 0.5
ASPHALT

0.5 - 4.0
Brown Silty fine SAND with fine gravel,
large concrete boulders at
approximately 4.0-ft, gray silty clay
lenses, soft, pliable (FILL)

4.0 - 5.5
Light Gray Clayey SAND with fine to
medium gravel, dry

5.5 - 6.0
Gray medium SAND, slight TPH odor,
dry

6.0 - 8.0
Auger

9.5 - 14.5
Auger

16.0 - 18.5
Auger

18.5 - 20.0
4.0-in of Light Brown fine SAND and
2.0-in of a large cobble/boudler, dry

20.0 - 23.5
Auger

23.5 - 25.0
Light Brown fine SAND with fine gravel
and a large cobble/boulder, dry

25.0 - 28.5
Auger

28.5 - 30.0
Gray-brown Clayey fine SAND with rare
fine gravel , moist

30.0 - 33.5
Auger

33.5 - 35.0
Brown fine SAND with rare fine gravel,
some large cobbles, dry, slight TPH
odor

8.0 - 9.5
Gray Silty medium SAND with fine to
medium gravel and rare cobbles, slight
TPH odor, dry

 1.5 
1.5

 1.0 
1.5

 0.5 
1.5

 0.5 
1.5

 0.5 
1.5

 1.0 
1.5

 0.5 
1.5

50/6"

35.0 - 38.5
Auger

Cement

Bentonite
seal

5 -7 -20

15 -17 -18

50/6"

50/6"

29 -50/6"

50/6"

28 -50/6"

Manhole
Cover

38.5 - 40.0
Brown fine SAND, dry, slight TPH odor

Log continued on next page

WELL
CONSTRUCTION

DETAILS

SHEET 1 of  2

DRILL METHOD:  Hollow-stem auger

E
L
E
V
A
T
IO
N

(f
t)

RECORD OF BOREHOLE  MW-18

R
E
C
 /
 A
T
T

DESCRIPTION

SOIL PROFILE

0

5

10

15

20

25

30

35

40

SAMPLES

2

3

4

5

6

7

MONITORING WELL/

8

G
R
A
P
H
IC

L
O
G

A
A
 B
O
R
E
H
O
L
E
 R
E
C
O
R
D
  
M
A
S
T
E
R
P
A
R
K
 L
O
T
 C
 B
O
R
IN
G
S
 1
1
.2
6
.2
0
0
7
.G
P
J
  
G
O
L
D
E
R
 N
J
-P
A
 0
5
-2
4
-0
6
.G
D
T
  
3
/1
3
/0
8

BLOWS
per  6 in N

140 lb hammer
30 inch drop

ELEV.

LOG SCALE:  1 in = 5 ft

DRILLING COMPANY:  Cascade Drilling Inc

DRILLER:  D. Gose

DATUM:  Geodetic
COORDS:  not surveyed
GS ELEVATION:
TOC ELEVATION:
TEMPERATURE:  34
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MW-18

MW-18

 Borehole Diameter: 8.0
IN

WELL CASING

 Interval: 0 - 47 FT
 Material: PVC
 Diameter: 2.0 IN
 Joint Type: Threaded
WELL SCREEN

 Interval: 47 - 62 FT
 Material: PVC
 Diameter: 2.0 IN
 Slot Size: 0.010 IN
 End Cap:
FILTER PACK

 Interval: 45 - 62 FT
 Type: Sand
 Quantity: 17 FT
FILTER PACK SEAL

 Interval: 4 - 45 FT
 Type: Bentonie
 Quantity: 41 FT
ANNULUS SEAL

 Interval: 0 - 4 FT
 Type: Cement
 Quantity: 4 FT

DRILL RIG:  CME 75
DATE STARTED:  11/26/07
DATE COMPLETED:  11/26/07
WEATHER:  Clear

GA INSPECTOR:  D.Gorman

CHECKED BY:

DATE:
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DEPTH W.L.:  52.5 ft
ELEVATION W.L.:
DATE W.L.:  11/26/07
TIME W.L.:

PROJECT:  MasterPark Lot C
PROJECT NUMBER:  073-9336801
DRILLED DEPTH:  62.0 ft
AZIMUTH:  N/A
LOCATION:  SeaTac, WA
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1.5

Boring completed at 62.0 ft

60.0 - 62.0
Auger

58.5 - 60.0
Assumed SAND; heaved to
approximately 57.0 FT, no sample

55.0 - 58.5
Auger

53.5 - 55.0
Gray fine to medium SAND, saturated,
TPH odor

50.0 - 53.5
Auger

48.5 - 50.0
Gray fine SAND with rare fine gravel,
moist, slight TPH odor

45.0 - 48.5
Auger

40.0 - 43.5
Auger
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 1.5 
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43.5 - 45.0
Brown medium SAND with rare fine to
medium gravel, few cobbles, moist,
slight TPH odor
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PROJECT:  MasterPark Lot C
PROJECT NUMBER:  073-9336801
DRILLED DEPTH:  62.0 ft
AZIMUTH:  N/A
LOCATION:  SeaTac, WA

DRILL RIG:  CME 75
DATE STARTED:  11/26/07
DATE COMPLETED:  11/26/07
WEATHER:  Clear

MW-18

 Borehole Diameter: 8.0
IN

WELL CASING

 Interval: 0 - 47 FT
 Material: PVC
 Diameter: 2.0 IN
 Joint Type: Threaded
WELL SCREEN

 Interval: 47 - 62 FT
 Material: PVC
 Diameter: 2.0 IN
 Slot Size: 0.010 IN
 End Cap:
FILTER PACK

 Interval: 45 - 62 FT
 Type: Sand
 Quantity: 17 FT
FILTER PACK SEAL

 Interval: 4 - 45 FT
 Type: Bentonie
 Quantity: 41 FT
ANNULUS SEAL

 Interval: 0 - 4 FT
 Type: Cement
 Quantity: 4 FT
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GA INSPECTOR:  D.Gorman

CHECKED BY:

DATE:

LOG SCALE:  1 in = 5 ft

DRILLING COMPANY:  Cascade Drilling Inc

DRILLER:  D. Gose

DATUM:  Geodetic
COORDS:  not surveyed
GS ELEVATION:
TOC ELEVATION:
TEMPERATURE:  34

INCLINATION:  90
DEPTH W.L.:  52.5 ft
ELEVATION W.L.:
DATE W.L.:  11/26/07
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17.5
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21.5
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34.0
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14.5
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0.5
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5.5
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 1.5 
1.5

0.0

19.0 - 20.5
Brownish grey Silty fine to medium
SAND and medium GRAVEL with some
cobbles, dry, very compact

0.0 - 0.5
ASPHALT

0.5 - 2.5
Brown Silty Sandy fine to medium
GRAVEL (FILL)

2.5 - 5.5
Brown Gravelly Sandy SILT, damp,
medium density

5.5 - 9.0
Auger

9.0 - 10.5
Brownish grey fine to medium SAND
with Silt and fine Gravel, dry

10.5 - 11.5
Auger

11.5 - 12.5
Brownish grey fine to medium SAND
with Silt and fine Gravel, dry

12.5 - 14.0
Auger

14.0 - 14.5
No recovery.  Cobble in sampler.

14.5 - 16.5
Auger

17.5 - 19.0
Auger

20.5 - 21.5
Auger

21.5 - 22.0
Brownish grey Silty fine to medium
SAND and medium GRAVEL with some
cobbles, dry

22.0 - 24.0
Auger

24.0 - 25.0
Light grey fine SAND with Silt and fine
Gravel, some cobbles, moist

25.0 - 29.0
Auger

29.0 - 29.5
Greyish brown Silty fine to medium
SAND with fine Gravel, some cobbles,
damp

29.5 - 34.0
Auger

34.0 - 35.5
Greyish brown medium to course SAND
with fine Gravel, moist

35.5 - 39.0
Auger

16.5 - 17.5
Brownish grey fine to medium Gravelly
fine to medium SAND with Silt, dry, very
compact

24 -24 -47

Manhole
Cover

Cement

Bentonite
seal

3 -4 -4

6 -18 -19

60 -50/6"

60/6"

26 -50/6"

26 -50/3"

50/6"

23 -50/6"

50/6"

12 -48 -50/3"
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DATUM:  Geodetic
COORDS:  not surveyed
GS ELEVATION:
TOC ELEVATION:
TEMPERATURE:  32

LOG SCALE:  1 in = 5 ft

DRILLING COMPANY:  Cascade Drilling Inc

DRILLER:  A. Flagan

GA INSPECTOR:  I. Young
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A
A
 B
O
R
E
H
O
L
E
 R
E
C
O
R
D
  
M
A
S
T
E
R
P
A
R
K
 L
O
T
 C
 B
O
R
IN
G
S
 1
1
.2
6
.2
0
0
7
.G
P
J
  
G
O
L
D
E
R
 N
J
-P
A
 0
5
-2
4
-0
6
.G
D
T
  
3
/1
3
/0
8

BLOWS
per  6 in N

140 lb hammer
30 inch drop

DESCRIPTION

0

5

10

15

20

25

30

35

40

G
R
A
P
H
IC

L
O
G

P
ID
 (
p
p
m
)

N
U
M
B
E
R

DEPTH
(ft)

U
S
C
S

T
Y
P
E

ELEV.

DRILL RIG:  CME 75
DATE STARTED:  1/31/08
DATE COMPLETED:  1/31/08
WEATHER:  Cloudy
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DIAGRAM and NOTES

MW-19

INCLINATION:  90
DEPTH W.L.:  47.3 ft
ELEVATION W.L.:
DATE W.L.:  1/31/08
TIME W.L.:

MW-19

 Borehole Diameter: 8.0
IN

WELL CASING

 Interval: 0 - 43 FT
 Material: PVC
 Diameter: 2.0 IN
 Joint Type: Threaded
WELL SCREEN

 Interval: 43 - 58 FT
 Material: PVC
 Diameter: 2.0 IN
 Slot Size: 0.010
 End Cap:
FILTER PACK

 Interval: 40 - 58 FT
 Type: Sand
 Quantity: 17 FT
FILTER PACK SEAL

 Interval: 4 - 40 FT
 Type: Bentonite
 Quantity: 36 FT
ANNULUS SEAL

 Interval: 0 - 4 FT
 Type: Cement
 Quantity: 4 FT

PROJECT:  MasterPark Lot C
PROJECT NUMBER:  073-9336801
DRILLED DEPTH:  59.0 ft
AZIMUTH:  N/A
LOCATION:  SeaTac, WA
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SPT  1.5 
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Boring completed at 59.0 ft

54.0 - 55.5
Grey fine to medium SAND with Silt,
wet

50.0 - 54.0
Auger

49.0 - 50.0
Greyish brown fine to medium SAND
with Silt, trace fine Gravel, moist

45.5 - 49.0
Auger

44.0 - 45.5
Greyish brown medium to course
SAND, trace Silt, moist

39.0 - 40.5
Greyish brown medium to course SAND
with Silt, some fine gravel, moist
(Continued)

 1.5 
1.5

 0.8 
1.5

 1.5 
1.5

40.5 - 44.0
Auger

Slough

4 -8 -12

29 -50/2"

21 -24 -24

24 -24 -47

Screen

MW-19

 Borehole Diameter: 8.0
IN

WELL CASING

 Interval: 0 - 43 FT
 Material: PVC
 Diameter: 2.0 IN
 Joint Type: Threaded
WELL SCREEN

 Interval: 43 - 58 FT
 Material: PVC
 Diameter: 2.0 IN
 Slot Size: 0.010
 End Cap:
FILTER PACK

 Interval: 40 - 58 FT
 Type: Sand
 Quantity: 17 FT
FILTER PACK SEAL

 Interval: 4 - 40 FT
 Type: Bentonite
 Quantity: 36 FT
ANNULUS SEAL

 Interval: 0 - 4 FT
 Type: Cement
 Quantity: 4 FT
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DRILL RIG:  CME 75
DATE STARTED:  1/31/08
DATE COMPLETED:  1/31/08
WEATHER:  Cloudy

INCLINATION:  90
DEPTH W.L.:  47.3 ft
ELEVATION W.L.:
DATE W.L.:  1/31/08
TIME W.L.:

MW-19
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PROJECT:  MasterPark Lot C
PROJECT NUMBER:  073-9336801
DRILLED DEPTH:  59.0 ft
AZIMUTH:  N/A
LOCATION:  SeaTac, WA
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GA INSPECTOR:  I. Young

CHECKED BY:

DATE:

LOG SCALE:  1 in = 5 ft

DRILLING COMPANY:  Cascade Drilling Inc

DRILLER:  A. Flagan

DATUM:  Geodetic
COORDS:  not surveyed
GS ELEVATION:
TOC ELEVATION:
TEMPERATURE:  32
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RECORD OF BOREHOLE  MW-19
DRILL METHOD:  Hollow-stem auger

13

WELL
CONSTRUCTION

DETAILS

E
L
E
V
A
T
IO
N

(f
t)



 1.5 
1.5

 0.8 
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 0.3 
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0.0 - 1.0
Loose, dark brown, heterogeneous,
silty fine to medium SAND, some
organics, damp (SM) (FILL)
1.0 - 8.0
Compact, brown-gray, heterogeneous,
silty fine to coarse SAND, some fine to
coarse gravel, damp (SM) (FILL)

8.0 - 13.0
Very dense, light brown, non-stratified,
silty fine to coarse SAND, trace fine to
coarse gravel, trace iron-oxide
staining, damp (SM) (GLACIAL TILL)

13.0 - 18.0
Very dense, brown-gray, non-stratified,
silty fine to coarse SAND, trace fine to
coarse gravel, socketing, faceting,
damp (SM) (GLACIAL TILL)

18.0 - 43.0
Very dense, olive gray, non-stratified,
silty fine to coarse SAND, trace fine to
coarse gravel, socketing, faceting,
damp (SM) (GLACIAL TILL)

21.0:  -Observed 1-inch fine to medium
sand seam .

25.0:  -Observed 1-inch fine to medium
sand seam .

Well Casing
with 2-ft
stick-up.

6 -9 -9
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DRILL METHOD:  4-in ID Hollow Stem Auger
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PIEZOMETER

DIAGRAM and NOTES

MW-20

MW-20
 Borehole Diameter: 6

IN
WELL CASING
 Interval: 0 - 117 FT
 Material: Schedule 40

PVC
 Diameter: 2.0 IN
 Joint Type: Threaded,

O-ring
WELL SCREEN
 Interval: 117 - 127 FT
 Material: Schedule 40

PVC
 Diameter: 2.0 IN
 Slot Size: 0.010
 End Cap: End Cap
FILTER PACK
 Interval: 115 - 128 FT
 Type: Sand
 Quantity: 9 Bags
FILTER PACK SEAL
 Interval: 6 - 115 FT
 Type: Bentonite
 Quantity: 68 Bags
ANNULUS SEAL
 Interval: 0 - 6 FT
 Type: Cement
 Quantity: 6 FT

DRILL RIG:  CME 75
DATE STARTED:  5/15/09
DATE COMPLETED:  5/15/09
WEATHER:  Sunny

PROJECT:  MasterPark Lot C
PROJECT NUMBER:  073-93368-05
DRILLED DEPTH:  128.0 ft
AZIMUTH:  N/A
LOCATION:  SeaTac, WA
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INCLINATION:  -90
DEPTH W.L.:  118.9 ft
ELEVATION W.L.:  312.1 ft
DATE W.L.:  5/15/09
TIME W.L.:

DATUM:  Geodetic
COORDS:  N: 170,757.8   E: 1,278,702.3
GS ELEVATION:  431.0 ft
TOC ELEVATION:  431.0 ft
TEMPERATURE:  60

LOG SCALE:  1 in = 5 ft
DRILLING COMPANY:  Cascade Drilling Inc
DRILLER:  Steve L.

GA INSPECTOR:  A. Dennison
CHECKED BY:
DATE:
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18.0 - 43.0
Very dense, olive gray, non-stratified,
silty fine to coarse SAND, trace fine to
coarse gravel, socketing, faceting,
damp (SM) (GLACIAL TILL)
(Continued)

43.0 - 68.0
Very dense, brown gray, non-stratified,
fine to coarse SAND, trace silt, damp
(SP) (ADVANCE OUTWASH)

68.0 - 78.0
Very dense, brown gray, non-stratified,
fine to coarse SAND, little to trace fine
to coarse gravel, trace silt, damp (SP)
(ADVANCE OUTWASH)

78.0 - 93.0
Very dense, light brown, stratified, fine
to medium SAND, trace silt, damp
(SP) (ADVANCE OUTWASH)

Bentonite
seal
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DRILL METHOD:  4-in ID Hollow Stem Auger
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PIEZOMETER

DIAGRAM and NOTES

MW-20

MW-20
 Borehole Diameter: 6

IN
WELL CASING
 Interval: 0 - 117 FT
 Material: Schedule 40

PVC
 Diameter: 2.0 IN
 Joint Type: Threaded,

O-ring
WELL SCREEN
 Interval: 117 - 127 FT
 Material: Schedule 40

PVC
 Diameter: 2.0 IN
 Slot Size: 0.010
 End Cap: End Cap
FILTER PACK
 Interval: 115 - 128 FT
 Type: Sand
 Quantity: 9 Bags
FILTER PACK SEAL
 Interval: 6 - 115 FT
 Type: Bentonite
 Quantity: 68 Bags
ANNULUS SEAL
 Interval: 0 - 6 FT
 Type: Cement
 Quantity: 6 FT

DRILL RIG:  CME 75
DATE STARTED:  5/15/09
DATE COMPLETED:  5/15/09
WEATHER:  Sunny

PROJECT:  MasterPark Lot C
PROJECT NUMBER:  073-93368-05
DRILLED DEPTH:  128.0 ft
AZIMUTH:  N/A
LOCATION:  SeaTac, WA
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INCLINATION:  -90
DEPTH W.L.:  118.9 ft
ELEVATION W.L.:  312.1 ft
DATE W.L.:  5/15/09
TIME W.L.:

DATUM:  Geodetic
COORDS:  N: 170,757.8   E: 1,278,702.3
GS ELEVATION:  431.0 ft
TOC ELEVATION:  431.0 ft
TEMPERATURE:  60

LOG SCALE:  1 in = 5 ft
DRILLING COMPANY:  Cascade Drilling Inc
DRILLER:  Steve L.

GA INSPECTOR:  A. Dennison
CHECKED BY:
DATE:

A
A

 B
O

R
E

H
O

LE
 R

E
C

O
R

D
  M

P
LO

T-
M

W
-2

0-
23

-B
B

.G
P

J 
 G

O
LD

E
R

 N
J-

P
A

 0
5-

24
-0

6.
G

D
T 

 1
/2

0/
10

BLOWS
per  6 in N

300 lb hammer
30 inch drop

ELEV.

G
R

A
P

H
IC

LO
G

P
ID

 (p
pm

)

N
U

M
B

E
R

DEPTH
(ft)

U
S

C
S

TY
P

E

390

385

380

375

370

365

360

355



 0.5 
0.5

 0.5 
0.5

 0.5 
0.5

 0.5 
0.5

 0.5 
0.5

 0.5 
0.5

 0.5 
0.5

 0.5 
0.5

78.0 - 93.0
Very dense, light brown, stratified, fine
to medium SAND, trace silt, damp
(SP) (ADVANCE OUTWASH)
(Continued)

93.0 - 98.0
Very dense, brown, non-stratified, fine
to coarse SAND, trace silt, damp (SP)
(ADVANCE OUTWASH)

98.0 - 128.0
Very dense, brown, non-stratified, fine
to coarse SAND, little to trace fine to
coarse gravel, trace silt, damp (SP)
(ADVANCE OUTWASH)
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DRILL METHOD:  4-in ID Hollow Stem Auger
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DIAGRAM and NOTES

MW-20

MW-20
 Borehole Diameter: 6

IN
WELL CASING
 Interval: 0 - 117 FT
 Material: Schedule 40

PVC
 Diameter: 2.0 IN
 Joint Type: Threaded,

O-ring
WELL SCREEN
 Interval: 117 - 127 FT
 Material: Schedule 40

PVC
 Diameter: 2.0 IN
 Slot Size: 0.010
 End Cap: End Cap
FILTER PACK
 Interval: 115 - 128 FT
 Type: Sand
 Quantity: 9 Bags
FILTER PACK SEAL
 Interval: 6 - 115 FT
 Type: Bentonite
 Quantity: 68 Bags
ANNULUS SEAL
 Interval: 0 - 6 FT
 Type: Cement
 Quantity: 6 FT

DRILL RIG:  CME 75
DATE STARTED:  5/15/09
DATE COMPLETED:  5/15/09
WEATHER:  Sunny

PROJECT:  MasterPark Lot C
PROJECT NUMBER:  073-93368-05
DRILLED DEPTH:  128.0 ft
AZIMUTH:  N/A
LOCATION:  SeaTac, WA
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INCLINATION:  -90
DEPTH W.L.:  118.9 ft
ELEVATION W.L.:  312.1 ft
DATE W.L.:  5/15/09
TIME W.L.:

DATUM:  Geodetic
COORDS:  N: 170,757.8   E: 1,278,702.3
GS ELEVATION:  431.0 ft
TOC ELEVATION:  431.0 ft
TEMPERATURE:  60

LOG SCALE:  1 in = 5 ft
DRILLING COMPANY:  Cascade Drilling Inc
DRILLER:  Steve L.

GA INSPECTOR:  A. Dennison
CHECKED BY:
DATE:
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98.0 - 128.0
Very dense, brown, non-stratified, fine
to coarse SAND, little to trace fine to
coarse gravel, trace silt, damp (SP)
(ADVANCE OUTWASH) (Continued)

Boring completed at 128.0 ft

Screen
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MW-20

MW-20
 Borehole Diameter: 6

IN
WELL CASING
 Interval: 0 - 117 FT
 Material: Schedule 40

PVC
 Diameter: 2.0 IN
 Joint Type: Threaded,

O-ring
WELL SCREEN
 Interval: 117 - 127 FT
 Material: Schedule 40

PVC
 Diameter: 2.0 IN
 Slot Size: 0.010
 End Cap: End Cap
FILTER PACK
 Interval: 115 - 128 FT
 Type: Sand
 Quantity: 9 Bags
FILTER PACK SEAL
 Interval: 6 - 115 FT
 Type: Bentonite
 Quantity: 68 Bags
ANNULUS SEAL
 Interval: 0 - 6 FT
 Type: Cement
 Quantity: 6 FT

DRILL RIG:  CME 75
DATE STARTED:  5/15/09
DATE COMPLETED:  5/15/09
WEATHER:  Sunny

PROJECT:  MasterPark Lot C
PROJECT NUMBER:  073-93368-05
DRILLED DEPTH:  128.0 ft
AZIMUTH:  N/A
LOCATION:  SeaTac, WA
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INCLINATION:  -90
DEPTH W.L.:  118.9 ft
ELEVATION W.L.:  312.1 ft
DATE W.L.:  5/15/09
TIME W.L.:

DATUM:  Geodetic
COORDS:  N: 170,757.8   E: 1,278,702.3
GS ELEVATION:  431.0 ft
TOC ELEVATION:  431.0 ft
TEMPERATURE:  60

LOG SCALE:  1 in = 5 ft
DRILLING COMPANY:  Cascade Drilling Inc
DRILLER:  Steve L.

GA INSPECTOR:  A. Dennison
CHECKED BY:
DATE:
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0.0 - 15.0
Compact, brown, non-stratified, silty,
fine to coarse SAND, some fine coarse
gravel, damp to moist.  (SM)

15.0 - 92.0
Compact to dense, brownish-grey,
non-stratified,  fine SAND, little
medium to coarse sand and fine
gravel, trace silt, coarse gravel, and
cobbles, damp to moist.  (SP)*

*pockets of increased coarse gravel
and cobble content, especially at
approximately 15 to 40ft bgs.

Well Casing
with 2-ft
stick-up.

Bentonite
seal

375.8

SM

SP

15.0
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DRILL METHOD:  4-in ID Hollow Stem Auger
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DIAGRAM and NOTES

MW-21

MW-21
 Borehole Diameter: 6

IN
WELL CASING
 Interval: 0 - 60 FT
 Material: Schedule 40

PVC
 Diameter: 2.0 IN
 Joint Type: Threaded,

O-ring
WELL SCREEN
 Interval: 42.5 - 57.5 FT
 Material: Schedule 40

PVC
 Diameter: 2.0 IN
 Slot Size: .020
 End Cap: End Cap
FILTER PACK
 Interval: 39.9 - 60 FT
 Type: Sand
 Quantity: 10 Bags
FILTER PACK SEAL
 Interval: 1.5- 39.9 FT
 Type: Bentonite
 Quantity: 35 Bags
ANNULUS SEAL
 Interval: 0 - 1.5 FT
 Type: Concrete
 Quantity: 1.5 FT

DRILL RIG:  Mobile B-53
DATE STARTED:  11/30/09
DATE COMPLETED:  12/1/09
WEATHER:  Overcast, snowing.

PROJECT:  MasterPark Lot C
PROJECT NUMBER:  073-93368-05
DRILLED DEPTH:  92.0 ft
AZIMUTH:  N/A
LOCATION:  SeaTac, WA
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INCLINATION:  -90
DEPTH W.L.:  82.7 ft
ELEVATION W.L.:  308.1 ft
DATE W.L.:  12/3/09
TIME W.L.:

DATUM:  Geodetic
COORDS:  N: 170,455.2   E: 1,278,982.1
GS ELEVATION:  390.8 ft
TOC ELEVATION:  390.8 ft
TEMPERATURE:  30

LOG SCALE:  1 in = 5 ft
DRILLING COMPANY:  Boart Longyear
DRILLER:  J. Bennet

GA INSPECTOR:  B. Borer
CHECKED BY:
DATE:
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15.0 - 92.0
Compact to dense, brownish-grey,
non-stratified,  fine SAND, little
medium to coarse sand and fine
gravel, trace silt, coarse gravel, and
cobbles, damp to moist.  (SP)*

*pockets of increased coarse gravel
and cobble content, especially at
approximately 15 to 40ft bgs.
(Continued)

SP

WELL
CONSTRUCTION

DETAILS
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DRILL METHOD:  4-in ID Hollow Stem Auger
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MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

MW-21

MW-21
 Borehole Diameter: 6

IN
WELL CASING
 Interval: 0 - 60 FT
 Material: Schedule 40

PVC
 Diameter: 2.0 IN
 Joint Type: Threaded,

O-ring
WELL SCREEN
 Interval: 42.5 - 57.5 FT
 Material: Schedule 40

PVC
 Diameter: 2.0 IN
 Slot Size: .020
 End Cap: End Cap
FILTER PACK
 Interval: 39.9 - 60 FT
 Type: Sand
 Quantity: 10 Bags
FILTER PACK SEAL
 Interval: 1.5- 39.9 FT
 Type: Bentonite
 Quantity: 35 Bags
ANNULUS SEAL
 Interval: 0 - 1.5 FT
 Type: Concrete
 Quantity: 1.5 FT

DRILL RIG:  Mobile B-53
DATE STARTED:  11/30/09
DATE COMPLETED:  12/1/09
WEATHER:  Overcast, snowing.

PROJECT:  MasterPark Lot C
PROJECT NUMBER:  073-93368-05
DRILLED DEPTH:  92.0 ft
AZIMUTH:  N/A
LOCATION:  SeaTac, WA
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INCLINATION:  -90
DEPTH W.L.:  82.7 ft
ELEVATION W.L.:  308.1 ft
DATE W.L.:  12/3/09
TIME W.L.:

DATUM:  Geodetic
COORDS:  N: 170,455.2   E: 1,278,982.1
GS ELEVATION:  390.8 ft
TOC ELEVATION:  390.8 ft
TEMPERATURE:  30

LOG SCALE:  1 in = 5 ft
DRILLING COMPANY:  Boart Longyear
DRILLER:  J. Bennet

GA INSPECTOR:  B. Borer
CHECKED BY:
DATE:
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15.0 - 92.0
Compact to dense, brownish-grey,
non-stratified,  fine SAND, little
medium to coarse sand and fine
gravel, trace silt, coarse gravel, and
cobbles, damp to moist.  (SP)*

*pockets of increased coarse gravel
and cobble content, especially at
approximately 15 to 40ft bgs.
(Continued)
85.0:  No odor, sheen, or other visible
signs of contamination.

91.0:  No odor, sheen, or other visible
signs of contamination.

Boring completed at 92.0 ft

Screen

End Cap
Sand

20 -31 -32

10 -18 -28298.8

SPT

SPT

SP
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MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

MW-21

MW-21
 Borehole Diameter: 6

IN
WELL CASING
 Interval: 0 - 60 FT
 Material: Schedule 40

PVC
 Diameter: 2.0 IN
 Joint Type: Threaded,

O-ring
WELL SCREEN
 Interval: 42.5 - 57.5 FT
 Material: Schedule 40

PVC
 Diameter: 2.0 IN
 Slot Size: .020
 End Cap: End Cap
FILTER PACK
 Interval: 39.9 - 60 FT
 Type: Sand
 Quantity: 10 Bags
FILTER PACK SEAL
 Interval: 1.5- 39.9 FT
 Type: Bentonite
 Quantity: 35 Bags
ANNULUS SEAL
 Interval: 0 - 1.5 FT
 Type: Concrete
 Quantity: 1.5 FT

DRILL RIG:  Mobile B-53
DATE STARTED:  11/30/09
DATE COMPLETED:  12/1/09
WEATHER:  Overcast, snowing.

PROJECT:  MasterPark Lot C
PROJECT NUMBER:  073-93368-05
DRILLED DEPTH:  92.0 ft
AZIMUTH:  N/A
LOCATION:  SeaTac, WA
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INCLINATION:  -90
DEPTH W.L.:  82.7 ft
ELEVATION W.L.:  308.1 ft
DATE W.L.:  12/3/09
TIME W.L.:

DATUM:  Geodetic
COORDS:  N: 170,455.2   E: 1,278,982.1
GS ELEVATION:  390.8 ft
TOC ELEVATION:  390.8 ft
TEMPERATURE:  30

LOG SCALE:  1 in = 5 ft
DRILLING COMPANY:  Boart Longyear
DRILLER:  J. Bennet

GA INSPECTOR:  B. Borer
CHECKED BY:
DATE:
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0.0 - 8.0
Compact, brown, non-stratified, silty,
fine to coarse GRAVEL, some fine
coarse sand, damp to moist.  (GM)

8.0 - 28.0
Compact, grey, non-stratified, silty, fine
SAND, little fine to coarse gravel and
medium to coarse sand, dry to damp.
(SM)

15.0:  Faint, diesel-like odor. No sheen
or other visible signs of contamination.

20.0:  Faint, diesel-like odor. No sheen
or other visible signs of contamination.

28.0 - 94.0
Compact to dense, brownish-grey,
non-stratified, silty,  fine SAND, little
medium to coarse sand and fine
gravel, trace coarse gravel, moist.
(SM)

Bentonite
seal

385.3

365.3

GRAB

GRAB

GM

SM

SM

8.0

28.0

WELL
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DRILL METHOD:  4-in ID Hollow Stem Auger
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PIEZOMETER

DIAGRAM and NOTES

MW-22

MW-22
 Borehole Diameter: 6

IN
WELL CASING
 Interval: 0 - 97 FT
 Material: Schedule 40

PVC
 Diameter: 2.0 IN
 Joint Type: Threaded,

O-ring
WELL SCREEN
 Interval: 80 - 95 FT
 Material: Schedule 40

PVC
 Diameter: 2.0 IN
 Slot Size: 0.020
 End Cap: End Cap
FILTER PACK
 Interval: 78 - 95 FT
 Type: Sand
 Quantity: 11 Bags
FILTER PACK SEAL
 Interval: 1 - 78 FT
 Type: Bentonite
 Quantity: 39 Bags
ANNULUS SEAL
 Interval: 0 - 1 FT
 Type: Concrete
 Quantity: 1 FT

DRILL RIG:  Mobile B-53
DATE STARTED:  12/1/09
DATE COMPLETED:  12/1/09
WEATHER:  Overcast.

PROJECT:  MasterPark Lot C
PROJECT NUMBER:  073-93368-05
DRILLED DEPTH:  97.0 ft
AZIMUTH:  N/A
LOCATION:  SeaTac, WA

D
E

P
TH

(ft
)

0

5

10

15

20

25

30

35

40

INCLINATION:  -90
DEPTH W.L.:  84.5 ft
ELEVATION W.L.:  308.8 ft
DATE W.L.:  12/3/09
TIME W.L.:

DATUM:  Geodetic
COORDS:  N: 171,097.8   E: 1,279,059.6
GS ELEVATION:  393.3 ft
TOC ELEVATION:  393.3 ft
TEMPERATURE:  25

LOG SCALE:  1 in = 5 ft
DRILLING COMPANY:  Boart Longyear
DRILLER:  J. Bennet

GA INSPECTOR:  B. Borer
CHECKED BY:
DATE:
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28.0 - 94.0
Compact to dense, brownish-grey,
non-stratified, silty,  fine SAND, little
medium to coarse sand and fine
gravel, trace coarse gravel, moist.
(SM) (Continued)
40.0:  Faint, diesel-like odor. No sheen
or other visible signs of contamination.

60.0:  Faint, diesel-like odor. No sheen
or other visible signs of contamination.

75.0:  Diesel-like odor. No sheen or
other visible signs of contamination.

GRAB

GRAB

GRAB

SM

WELL
CONSTRUCTION

DETAILS
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DRILL METHOD:  4-in ID Hollow Stem Auger

40

45

50

55

60

65

70

75

80

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

MW-22

MW-22
 Borehole Diameter: 6

IN
WELL CASING
 Interval: 0 - 97 FT
 Material: Schedule 40

PVC
 Diameter: 2.0 IN
 Joint Type: Threaded,

O-ring
WELL SCREEN
 Interval: 80 - 95 FT
 Material: Schedule 40

PVC
 Diameter: 2.0 IN
 Slot Size: 0.020
 End Cap: End Cap
FILTER PACK
 Interval: 78 - 95 FT
 Type: Sand
 Quantity: 11 Bags
FILTER PACK SEAL
 Interval: 1 - 78 FT
 Type: Bentonite
 Quantity: 39 Bags
ANNULUS SEAL
 Interval: 0 - 1 FT
 Type: Concrete
 Quantity: 1 FT

DRILL RIG:  Mobile B-53
DATE STARTED:  12/1/09
DATE COMPLETED:  12/1/09
WEATHER:  Overcast.

PROJECT:  MasterPark Lot C
PROJECT NUMBER:  073-93368-05
DRILLED DEPTH:  97.0 ft
AZIMUTH:  N/A
LOCATION:  SeaTac, WA
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INCLINATION:  -90
DEPTH W.L.:  84.5 ft
ELEVATION W.L.:  308.8 ft
DATE W.L.:  12/3/09
TIME W.L.:

DATUM:  Geodetic
COORDS:  N: 171,097.8   E: 1,279,059.6
GS ELEVATION:  393.3 ft
TOC ELEVATION:  393.3 ft
TEMPERATURE:  25

LOG SCALE:  1 in = 5 ft
DRILLING COMPANY:  Boart Longyear
DRILLER:  J. Bennet

GA INSPECTOR:  B. Borer
CHECKED BY:
DATE:
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 0.6 
1.5

28.0 - 94.0
Compact to dense, brownish-grey,
non-stratified, silty,  fine SAND, little
medium to coarse sand and fine
gravel, trace coarse gravel, moist.
(SM) (Continued)

90.0:  Diesel-like odor. No sheen or
other visible signs of contamination.

94.0 - 97.0
Dense, grey, non-stratified, fine SAND,
some coarse gravel, little medium to
coarse sand and fine gravel, wet.  (SP)

Boring completed at 97.0 ft

Screen

End Cap

Sand

22 -50=1"

299.3

296.3

SPT

SM

SP

94.0
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DRILL METHOD:  4-in ID Hollow Stem Auger
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MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

MW-22

MW-22
 Borehole Diameter: 6

IN
WELL CASING
 Interval: 0 - 97 FT
 Material: Schedule 40

PVC
 Diameter: 2.0 IN
 Joint Type: Threaded,

O-ring
WELL SCREEN
 Interval: 80 - 95 FT
 Material: Schedule 40

PVC
 Diameter: 2.0 IN
 Slot Size: 0.020
 End Cap: End Cap
FILTER PACK
 Interval: 78 - 95 FT
 Type: Sand
 Quantity: 11 Bags
FILTER PACK SEAL
 Interval: 1 - 78 FT
 Type: Bentonite
 Quantity: 39 Bags
ANNULUS SEAL
 Interval: 0 - 1 FT
 Type: Concrete
 Quantity: 1 FT

DRILL RIG:  Mobile B-53
DATE STARTED:  12/1/09
DATE COMPLETED:  12/1/09
WEATHER:  Overcast.

PROJECT:  MasterPark Lot C
PROJECT NUMBER:  073-93368-05
DRILLED DEPTH:  97.0 ft
AZIMUTH:  N/A
LOCATION:  SeaTac, WA

D
E

P
TH

(ft
)

80

85

90

95

100

105

110

115

120

INCLINATION:  -90
DEPTH W.L.:  84.5 ft
ELEVATION W.L.:  308.8 ft
DATE W.L.:  12/3/09
TIME W.L.:

DATUM:  Geodetic
COORDS:  N: 171,097.8   E: 1,279,059.6
GS ELEVATION:  393.3 ft
TOC ELEVATION:  393.3 ft
TEMPERATURE:  25

LOG SCALE:  1 in = 5 ft
DRILLING COMPANY:  Boart Longyear
DRILLER:  J. Bennet

GA INSPECTOR:  B. Borer
CHECKED BY:
DATE:
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INCLINATION:  -90
DEPTH W.L.:  46.6 ft
ELEVATION W.L.:  308.3 ft
DATE W.L.:  12/3/09
TIME W.L.:

DATUM:  Geodetic
COORDS:  N: 171,093.0   E: 1,279,494.1
GS ELEVATION:  354.9 ft
TOC ELEVATION:  354.9 ft
TEMPERATURE:  25

LOG SCALE:  1 in = 5 ft
DRILLING COMPANY:  Boart Longyear
DRILLER:  J. Bennet

GA INSPECTOR:  B. Borer
CHECKED BY:
DATE:
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0.0 - 7.5
Compact, brown, non-stratified, silty,
fine to coarse GRAVEL, some fine
coarse sand, damp to moist.  (GM)

7.5 - 18.0
Compact, brown, non-stratified, silty,
fine SAND, some fine coarse gravel,
little medium to coarse sand, cobbles,
and boulders, damp to moist.  (SM)

15.0 - 45.0
Compact to dense, brownish-grey,
non-stratified, silty,  fine to coarse
SAND, little fine to coarse  gravel,
trace clay, moist.  (SM)

37.5:  No odor, sheen, or other visible
signs of contamination.

Bentonite
seal

10 -50=5"

347.4

336.9

Well Casing.

SPT
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DRILL METHOD:  4-in ID Hollow Stem Auger
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MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

MW-23

MW-23
 Borehole Diameter: 6

IN
WELL CASING
 Interval: 0 - 57.5 FT
 Material: Schedule 40

PVC
 Diameter: 2.0 IN
 Joint Type: Threaded,

O-ring
WELL SCREEN
 Interval: 42.5 - 57.5 FT
 Material: Schedule 40

PVC
 Diameter: 2.0 IN
 Slot Size: 0.020
 End Cap: End Cap
FILTER PACK
 Interval: 39.9 - 60 FT
 Type: Sand
 Quantity: 10 Bags
FILTER PACK SEAL
 Interval: 1 - 39.9 FT
 Type: Bentonite
 Quantity: 14 Bags
ANNULUS SEAL
 Interval: 0 - 1 FT
 Type: Concrete
 Quantity: 1 FT

DRILL RIG:  Mobile B-53
DATE STARTED:  12/2/09
DATE COMPLETED:  12/2/09
WEATHER:  Overcast.

PROJECT:  MasterPark Lot C
PROJECT NUMBER:  073-93368-05
DRILLED DEPTH:  65.0 ft
AZIMUTH:  N/A
LOCATION:  SeaTac, WA
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15.0 - 45.0
Compact to dense, brownish-grey,
non-stratified, silty,  fine to coarse
SAND, little fine to coarse  gravel,
trace clay, moist.  (SM) (Continued)
40.0:  No odor, sheen, or other visible
signs of contamination.

45.0 - 60.0
Dense, grey, non-stratified, fine to
medium SAND, little fine gravel, wet.
(SP)

No odor, sheen, or other visible signs
of contamination.

50.0:  No odor, sheen, or other visible
signs of contamination.

Boring completed at 65.0 ft

Screen

End Cap

Sand

18 -23 -27

13 -20 -29

18 -22 -34

309.9

294.9

SPT

SPT

SPT

SM

SP

45.0

60.0
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DRILL METHOD:  4-in ID Hollow Stem Auger
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1.0 PROJECT DESCRIPTION 

1.1 Project Objective and Historical Background 

This Quality Assurance Project Plan (QAPP) was prepared for the Sea-Tac Development Site PLP Group 

(the PLP Group) by Golder Associates Inc. (Golder) as Appendix C to the Compliance Monitoring Plan 

(CMP) for the Sea-Tac Development Site (the Site).  The QAPP was written in general accordance with 

EPA QA/G-5, “EPA Guidance for Quality Assurance Project Plans” (EPA 1998).  The overall objective of 

the CMP is to describe monitoring to be conducted at the site under the Compliance Monitoring Plan.  

This QAPP provides procedures for making accurate measurements and obtaining representative, 

accurate, and precise analytical data. 

1.2 Site Description 

The Site is located in SeaTac, Washington.  A thorough discussion of the Site location is provided in the 

first two sections of the CMP.  A Site location map, monitoring location map, and remediation layout map 

are included as figures in the CMP. 

1.3 Sampling Program Design 

The sampling locations and frequency, sampling procedures and analyses to be performed are presented 

in Sections 3 and 4 of the CMP. 
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2.0 PROJECT ORGANIZATION 

2.1 Organizational Structure 

The organizational structure for compliance monitoring for the Site is shown graphically in Figure  

QAPP-1.  All key project personnel can be reached with the following contact information: 

 Client Project Manager Project Director 

Contact: 
Mr. Harry Edward 
Grant 

Dr. Douglas Morell [TBD]__________________ 

Company: Riddell Williams P.S. Golder Associates Inc. Golder Associates Inc. 

Address: 

1001 Fourth Avenue, 
Suite 4500 
Seattle, Washington 
98154 

18300 NE Union Hill Road, #200 
Redmond, Washington 
98052-3333 

18300 NE Union Hill Road, 
#200 
Redmond, Washington 
98052-3333 

Phone: (206) 389-1574 (425) 883-0777 Work (425) 883-0777 Work 

Facsimile: (206) 389-1708 (425) 882-5498 (425) 882-5498 

 

Project Director 

As Project Director, [TBD] will ensure that the appropriate resources are brought to the project, and that 

the work meets the standards set by Riddell Williams P.S. and Golder.  The Project Director also acts as 

the Quality Assurance Coordinator. This role entails review of work plan tasks, referenced method 

quantitation limits, regulatory compliance levels, and other pertinent documents, to confirm that data 

quality objectives are being met. 

Project Manager 

The Project Manager reports to the Project Director and is responsible for planning and executing all 

environmental sampling and analysis for compliance monitoring and for preparation of analytical data 

reports, including submittals to Ecology.  The Project Manager prepares the specifications for, and 

administers the subcontracts for laboratory analysis. 

Chemist/Validator 

The Chemist/Validator reports to the Project Manager.  He/she is responsible for coordinating with the 

offsite laboratories to obtain required analyses, and for sample tracking, chain of custody, and other 

sampling and analysis documentation.  The Chemist/Validator maintains the data center files, including 

tabulating, compiling and archiving data.  The Chemist/Validator is responsible for the review and 

validation of laboratory analysis reports. 
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Database Coordinator 

The Database Coordinator reports to the Project Manager.  The Database Coordinator is responsible for 

setting up the project database, designing and formatting data tables, preparing customized data reports, 

entering essential information, troubleshooting and maintenance of the database. 

Field Sampling Personnel 

The Field Sampling Personnel report to the Project Manager.  The Field Sampling Personnel are 

responsible for collecting all field samples in accordance with the CMP.  In addition, the Field Sampling 

Personnel are responsible for assembly, organization and maintenance of all information collected during 

field activities (including sampling logbook, daily activity logbook, geologic boring logs, chain-of-custody 

forms, well construction details, and water-level measurements). 

2.2 Use of Subcontractors 

Analytical Resoucres, Inc. (ARI) of Seattle, Washington has been selected to perform the groundwater 

analytical testing. Appropriate and established methods will be used, and samples will be handled 

properly, and promptly transported to meet holding times.  ARI is accredited by the Washington State 

Department of Ecology and Department of Health for inorganic and organic analytical testing.  ARI 

conforms to U.S. EPA’s “Guidance on Preparation of Laboratory Quality Assurance Plans”  

(EPA 910/9-92-032, October, 1992, USEPA Region 10) and holds the following qualifications: 

 Current certification from the Washington State Department of Ecology for Drinking Water 
Quality Standards analysis 

 Accreditation for analytical methods listed in QAPP Tables, by the Washington State 
Department of Ecology 

Air Toxics Ltd. (ATL) of Folsom, California will provide analyses for air samples to track the presence of 

benzene, toluene, ethylbenzene, and total xylenes or other volatile petroleum hydrocarbon compounds in 

the SVE system at the Site.  ATL utilizes USEPA Compendium Methods for Determination of Toxic 

Organic Compounds in Ambient Air – Second Edition (USEPA 1999) to provide guidance and analytical 

criteria for a range of collection methods and detection limits.  ATL has maintained validation of their 

methods and procedures through National Environmental Laboratory Accreditation Program and currently 

participates in EPA's Water Pollution Performance Evaluation Study program and certification through 

California State Department of Health Services among others.  Upon selection, the laboratory QA plan 

will be incorporated as Attachment QAPP-A of this QAPP. 

2.3 Planning Structure 

Compliance monitoring at the Site is supported by several planning documents, which are briefly 

described as follows: 
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 Quality Assurance Project Plan: This Quality Assurance Project Plan (QAPP) is 
designed to support compliance monitoring activities involving field and/or laboratory 
investigations, and is prepared in compliance with the requirements of Guidelines and 
Specifications for Preparing Quality Assurance Project Plans (Ecology 1991). 

 Data Management Plan: the Data Management Plan (DMP) describes the procedural 
controls that will be used to manage and protect original field records, other project 
quality records, and the management, protection, and reporting of validated analytical 
data from all sampling investigations.  

 Remediation Health and Safety Plan: the Health and Safety Plan (HASP) describes all 
necessary personal protective gear, site controls, and monitoring requirements applicable 
to onsite activities conducted during Long-Term Monitoring that are required pursuant to 
20 CFR 1910.120.  
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3.0 DATA QUALITY OBJECTIVES 

An objective of the CMP activities is to provide analytical data that is of known and defensible quality.  

Table QAPP-1 summarizes referenced methods for analysis of media by sampling event.  Table QAPP-2 

lists all parameters of interest defined for water and air sampling during compliance monitoring, which are 

comprised the following: 

 gasoline and benzene, toluene, ethylbenzene, and xylenes (BTEX),  and naphthalene 
compounds by the NWTPH-Gx method.    

 1,2-dibromoethane (EDB) by the EPA Method 8011.  

3.1 Water Samples 

Collection of groundwater samples will be to evaluate performance of the air sparging and soil vapor 

extraction systems.  Groundwater samples will be obtained from selected wells into standard samples 

containers and specified in this document.  Standard field parameters, including temperature, pH, 

conductivity, dissolved oxygen (DO) and turbidity will also be measured for all monitoring well water 

samples. 

3.2 Air Samples 

Collection of air samples will be provided to evaluate the performance of the SVE system.  Samples will 

be collected in specially passivated and evacuated (Summa) canisters and sent for gas chromatography/ 

mass spectroscopy (GC/MS) analysis to ATL of Folsom, California.  The canisters will be tested using the 

TO-15 selected ion method (SIM) method of analysis (USEPA 1999) for gasoline, BTEX, and 

naphthalene, and EPA Method 8011 for EDB analysis in order to achieve a selected detection limit that 

will allow Golder to compare results to MTCA Method B risk based cleanup levels.   

The objectives for analytical data quality are defined in terms of the quantitation limits achievable using 

the referenced analytical methods, and in terms of the resulting goals for precision, accuracy, 

representativeness, completeness, and comparability of analytical data.  Quantitation limits are provided 

for each analytical parameter in Table QAPP-2, and are cross-referenced to applicable standard EPA 

reference methods.  The quality objectives established for long-term monitoring are described as follows: 

 Precision:  analytical precision shall be reported as required by the governing EPA 
reference method cited in Table QAPP-2. 

 Accuracy (Bias):  accuracy shall be reported as required by the governing EPA reference 
method cited in Table QAPP-2. 

 Representativeness:  Goals for sample representativeness are addressed qualitatively by 
the sampling locations and intervals defined in Section 3 of the CMP.  The rationale 
behind the sampling schedule and the selection of sampling locations is also discussed in 
Section 3 of the CMP.  In addition, the use of standard procedures for sample acquisition 
(as described in Section 4 of this QAPP) will facilitate the collection of representative 
data. 
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 Completeness:  Completeness is defined as the percentage of valid analytical 
determinations with respect to the total number of requested determinations in a given 
sample delivery group; completeness goals are established at 90 percent.  Failure to 
meet this criterion shall be documented and evaluated in the data validation process 
described in Section 8 of this QAPP, and corrective action taken as warranted on a case-
by-case basis. 

 Comparability:  Approved analytical procedures shall require the consistent use of the 
reporting techniques and units specified by the EPA reference methods cited in Table 
QAPP-2 in order to facilitate the comparability of data sets from sequential sampling 
rounds in terms of their precision and accuracy. 
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4.0 SAMPLING AND OTHER FIELD PROCEDURES 

4.1 Selected Procedures, by Task 

Table QAPP-3 lists the technical procedures that have been developed to support sampling activities, 

data validation, and other technical activities required during long-term monitoring.  Technical procedures 

applicable to individual activities are available in the Golder Associates Inc. Redmond, Washington office 

for review. 

4.2 Document Distribution, Variation Request, and Change Control 
Considerations 

The technical procedures cited in this QAPP, the CMP, the HASP, and the DMP, and all other procedures 

cited in this QAPP are subject to the distribution control requirements of QP-5.0-1, "Document 

Preparation, Distribution, and Change Control." Quality procedures (QP) applicable to individual activities 

are available in the Golder Associates Inc. Redmond, Washington office for review. 

Variations from established field procedure requirements may be necessary in response to unique 

circumstances encountered during sampling activities.  All such variations must be documented on a 

Procedure Alteration Checklist (PAC) and submitted to the Project Manager and QA Officer for review 

and approval.  The Project Manager or his assigned Field Sampling Personnel is authorized to implement 

non-substantive variations based on immediate need, provided that the Project Manager and QA Officer 

are notified within 24 hours of the variation, and the PAC is forwarded to the Project Manager and QA 

Officer for review within 2 working days.  Substantive variations require notification of the Project 

Manager, QA Officer and PLP Technical Leader prior to implementation and a PAC is forwarded for 

review within 2 working days.  If the variation is unacceptable to either reviewer, the activity shall be re-

performed or other corrective action taken as indicated in the "Comments" section of the PAC.  Changes 

to the requirements of this QAPP, the CMP, the HASP, or the DMP shall be controlled through the  

Long-Term Change Notice procedures. 

4.3 Sample Quantities, Types, Locations, and Intervals 

Sample quantities, types, locations, and intervals for the groundwater and air sampling shall be as 

specified in Sections 3 and 4 of the CMP.  Field quality control samples shall be included in the minimum 

quantities specified in Section 7 of this QAPP.  Reference samples (AKA: performance audit samples) 

shall not be identified as such to the laboratory, but shall be identified as equipment or field blanks.  

Appropriate documentation of the purpose of the sample shall be maintained in the field log, identified by 

the assigned sample number; copies shall be separately provided to the data validator.  See Sections  

6 and 8 of this QAPP. 
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4.4 Sample Container Type, Volume, Preservation, and Handling Requirements 

All sample containers, container preparation services, preservatives, trip blank, and sample coolers shall 

be provided by the analytical laboratory as part of their agreement for services.  Sample container type, 

volume requirements, preservation requirements, and special handling requirements are listed by sample 

matrix and analytical category in Table QAPP-4. 

All samples shall be sealed, labeled, properly identified, and submitted to the analytical laboratory under 

formal chain of custody requirements as described in Section 4.6 of this QAPP.  

4.5 Sample Identification and Labeling Requirements 

Each sample shall be uniquely identified by “MPLOTC” followed by the well number or location, and 

sample date.  The sample container shall be labeled and sealed.  The sample ID is a unique identifier that 

will appear identically on all sample bottles or containers collected for each sample.  The number system 

will ensure field QC samples will remain indistinguishable from the field locations.  Sample labels will also 

be marked with the sampler’s initials, and the appropriate collection date and time. The sample number 

will be used to identify the location, depth, and monitoring well or geological data in the field notes.  

Identification numbers shall be recorded on the field report forms shown in the applicable sampling 

procedures, and on the chain of custody/sample analysis request form supplied by the analytical 

laboratory.   

4.6 Chain of Custody Considerations 

All samples obtained during the course of this investigation shall be controlled as required by procedure, 

TG-1.2-23 "Chain of Custody."  Chain of custody forms (see Exhibit C in TG-1.2-23) shall be completed 

for each shipment of samples as described in the procedure.  Sample analysis request forms supplied by 

the analytical laboratory or chain of custody forms shall be completed instead of Sample Integrity Data 

Sheets; such forms shall specifically identify the applicable reference methods specified in Table QAPP-2 

as appropriate for each individual sample.  Chain-of-custody forms shall be initiated for return of residual 

samples as required by the laboratories' own chain of custody procedures.  All laboratory chain of custody 

and sample tracking procedures shall ensure traceability of analytical results to the original samples 

through unique internal identification codes that are traceable to unique sample identification numbers as 

specified in Section 4.5 above.  Approved laboratory chain of custody and sample tracking procedures 

will be addressed in laboratory QA plan, to be included (upon laboratory selection and plan approval) for 

information as Attachment QAPP-1 to this QAPP. 

4.7 Sampling Equipment Decontamination 

All non-dedicated sampling equipment (in contact with sample) shall be thoroughly cleaned prior to each 

sampling location to prevent cross-contamination between samples and to ensure accurate 
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representation of analytes of interest in each sample interval.  Personnel performing decontamination 

shall wear rubber gloves, face shields, and such other safety equipment as directed by the project-

specific HASP.  Samplers and sampling tools shall be disassembled as necessary and placed in clean, 

dedicated drums or troughs fitted with gravity drains.  Non-dedicated equipment shall be cleaned with a 

portable hand-held sprayer or brushed with water and non-phosphate detergent, and then rinsed with 

organic-free distilled/deionized water.  Samplers shall be reassembled using clean rubber gloves; all 

decontaminated samplers and sampling tools shall be sealed in clean plastic bags pending their next use.  

All wash and rinse fluids shall be transferred to storage drums pending characterization and final disposal 

at the direction of the Project Manager. 

4.8 Investigative Derived Wastes (IDW) 

Purge water from each well location will be identified as investigative derived liquid waste that must be 

containerized.  Solid and liquid IDW will be separated and segregated to the extent possible.  In most 

cases, the IDW will be stored in steel 55-gallon drums (Type 17H) at the Facility (MasterPark Lot C 

property).  Each drum shall be labeled by the field scientist, secured with a bolted lid, and placed in a 

location where the potential for tampering is minimized.  The label will include identification of the 

contents, the matrix, the date of generation, and a phone number for the Golder Project Site manager.   

Water samples submitted for analysis will become the responsibility of the laboratory.  As such, the 

laboratory is responsible for disposal of samples upon completion of testing.  See the CMP for further 

details on IDW procedures. 

4.9 Calibration Requirements 

Calibration of all measuring and test equipment, whether in existing inventory or purchased for this 

investigation, shall be controlled as required by procedure QP-11.1, "Calibration and Maintenance of 

Measuring and Test Equipment."  Leased equipment shall require certifications or other documentation 

demonstrating acceptable calibration status for the entire period of use for this project.  Field calibration 

requirements shall be in compliance with the technical procedure describing the instrument's use and/or 

with the manufacturer's instructions issued with the equipment.  Method- and analytical equipment-

specific calibration requirements applicable within the individual analytical laboratories identified in 

Section 2.2 of this QAPP are addressed within the laboratory QA plans to be included (upon laboratory 

selection and plan approval) as Attachment QAPP-1 to this QAPP. 
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5.0 ANALYTICAL PROCEDURES 

Table QAPP-2 cross-references the analytes of interest of this investigation to the standard reference 

methods and method detection limits that shall be established as contractual requirements between the 

PLP Group and the subcontracted analytical laboratory.  These requirements will be reflected in the 

laboratory QA plan; which will be included for information as Attachment QAPP-1 of this QAPP after 

approval.  The subcontracted laboratory is responsible for implementation of the analytical methods, 

documentation of modifications (if any) to the methods through Standard Operating Procedures (SOP), 

and providing this documentation for review upon request.  The project manager must be notified in 

writing of any changes to the method number identified in Table QAPP-1 before analysis can commence. 

The contractual requirements for PQLs and analytical methods are based upon potential ARARs 

established for the Site work.  PQLs in most cases are below the “Most protective cleanup level for soil 

and groundwater” (See QAPP-1).  However, for certain analytes (shaded in the QAPP Tables); the 

laboratory PQL exceeds the most stringent ARARs considered for the site.  According to  

WAC 173-340-720 (7) (c), “no MTCA cleanup levels shall be set at levels below the practical quantitation 

limit or natural background concentrations, whichever is higher”.  Therefore, PQLs for established 

analytical methods, as presented in the QAPP tables, shall be considered adequate for this investigation.  

Instances of PQLs found above the most protective cleanup level will be brought to the attention of the 

Project Manager and analytical results will be assessed by matrix and location at the conclusion of the 

site remediation and compliance monitoring events.   
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6.0 DATA REDUCTION, VALIDATION, AND REPORTING 

6.1 Minimum Requirements for Laboratory Analytical Data Packages 

All analytical data packages submitted by the analytical laboratory shall include the following: 

 Sample receipt, chain-of-custody and shipping documentation, including identification of 
field sampling personnel, shipping personnel (or organization); copies of completed chain 
of custody documentation noting dates of sample receipt. 

 Analytical results for each sample containing the reduced results for all 
analytes/constituents requested in the chain of custody, request for analysis or purchase 
order. 

 Analytical quality control results for laboratory method blanks, spikes, duplicates, 
laboratory control samples, matrix spike/matrix spike duplicates, surrogates and internal 
standards. 

 Sample extraction and preparation data including dates of sample extraction and 
analysis. 

All data packages for all analytical parameters shall be reviewed and approved by the analytical 

laboratory's QA Officer prior to submittal for validation.  

6.2 General Validation Requirements 

All analytical data packages from each sample delivery group shall be validated by the detailed review 

and calculation over check processes described in National Functional Guidelines documents from the 

EPA Contract Laboratory Program (EPA 2008).  The analytical data packages will undergo a Tier II level 

validation.  The guidelines help to ensure that the laboratory has met all contractual requirements, all 

applicable reference method requirements, and has met the data quality objectives discussed previously 

in Section 3 and Table QAPP-2.  A sample delivery group may be interpreted as the group of samples 

delivered to the laboratory in a single week. 

The data validator shall document all contacts made with the laboratory to resolve questions related to 

the data package, and shall prepare a technical review documenting the evaluation of laboratory blanks, 

field blanks, equipment blanks, duplicates, matrix spikes/matrix spike duplicates, laboratory control 

samples, calibration data (as applicable for the specified method), and any requalification of analytical 

results that may be required as a result of the validation exercise.  The validation report, laboratory 

contact documentation, copies of the laboratory sample concentration reports, and the as-reviewed 

laboratory data package shall be routed to the Project Manager for data assessment purposes and to the 

permanent project records, as required by the Data Management Plan (DMP). 
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7.0 QUALITY CONTROL PROCEDURES 

All analytical samples shall be subject to quality control measures in both the field and laboratory.  The 

following minimum field quality control requirements apply to all analyses.  These requirements are 

adapted from "Test Methods for Evaluating Solid Waste" (SW-846) (EPA 1986b), as modified by the 

proposed rule changes included in the "Federal Register," Volume 54, No. 13 (EPA 1989b). 

 Field duplicate samples.  Depending on the availability of sufficient sample quantities, 
field duplicate water samples shall be collected at a minimum of one duplicate for each 
period of sampling activity.  Duplicate samples shall be retrieved from the same sampling 
location using the same equipment and sampling technique, and shall be placed into 
identically prepared and preserved containers.  All field duplicates shall be analyzed 
independently as an indication of gross errors in sampling techniques. 

 Blind (reference) samples.  At the Project Manager's direction, blind reference samples 
may be introduced into any sampling round for performance audit purposes.  Blind 
samples shall be represented as field or equipment blanks to the laboratory. 

 Spiked samples.  At the Project Manager's direction, spiked samples for performance 
audit purposes may be prepared for volatile aromatic, semivolatile base/neutral, and 
metallic analytes.  Spiked samples shall be prepared by adding an aliquot of an EPA 
reference compound to the reagent water, and shall be represented as field or equipment 
blanks to the analytical laboratory. 

 Field blanks.  Field blanks shall consist of pure deionized distilled water, transferred into 
a sample container at the site and preserved with the reagent specified for the analytes of 
interest.  Field blanks are used as a check on reagent and environmental contamination, 
and shall be collected at the same frequency as field duplicate samples. 

 Equipment blanks.  Equipment blanks shall consist of pure deionized distilled water 
washed through decontaminated non-dedicated sampling equipment and placed in 
containers identical to those used for actual field samples.  Equipment blanks are used to 
verify the adequacy of non-dedicated sampling equipment decontamination procedures, 
and shall be collected at the same frequency as field duplicate samples, if non-dedicated 
sampling equipment is used. 

 Trip blanks.  Trip blanks consist of pure deionized distilled water added to one clean 
volatile organic sample vial, accompanying a batch of samples shipped during a sampling 
activity or period.  Trip blanks shall be returned unopened to the laboratory, and are 
prepared as a check on possible contamination originating from container preparation 
methods, shipment, handling, storage, or site conditions.  The analyses of the trip blank 
will be at the Project Manager's direction. 

The internal quality control checks performed by the analytical laboratory shall meet the following 

minimum requirements: 

 Temperature monitoring of the transport coolers upon receipt to the laboratory.  The 
monitoring temperature may be recorded from infra-red sensor instruments or by record 
of the temperature blank vial (if used), by the receiving personnel at the receiving 
laboratory.  Temperature receipt data must be recorded on a receipt form or chain of 
custody record, to be included in the laboratory deliverable report as agreed to under the 
contract with the testing laboratory.  
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 Matrix spike and matrix spike duplicate samples.  Matrix spike and matrix spike duplicate 
samples require the addition of a known quantity of a representative analyte of interest to 
the sample as a measure of recovery percentage.  The spike shall be made in a replicate 
of a field duplicate sample.  Replicate samples are separate aliquots removed from the 
same sample container in the laboratory.  Spike compound selection, quantities, and 
concentrations shall be described in the laboratories analytical procedures.  One sample 
shall be spiked per analytical batch, or once every 20 samples, whichever is greater. 

 Quality control reference samples.  A quality control reference sample shall be prepared 
from an independent standard at a concentration other than that used for calibration, but 
within the calibration range.  Reference samples are required as an independent check 
on analytical technique and methodology, and shall be run with every analytical batch, or 
every 20 samples, whichever is greater. 
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8.0 PERFORMANCE AND SYSTEMS AUDITS 

Performance and systems audits shall be performed at the request of the PLP Group to systematically 

verify the quality of critical elements of the total measurement system.  The two types of audits are 

defined as follows: 

 Performance Audits:  In a performance audit, quantitative data are independently 
obtained for comparison with data routinely obtained by the measurement system. 

 Systems Audits:  Systems audits involve a qualitative on-site evaluation of field 
operations, laboratories, or other organizational elements of the measurement system for 
compliance with established quality assurance program and procedure requirements. 

For this investigation, performance audit requirements shall be met by the analysis of a minimum of one 

spiked performance audit sample per each Target Analyte List/Target Compound List method.  The 

performance audit samples shall not be identified as such to the laboratory, but shall be represented as a 

standard field sample using the sample numbering system as established for the project .  They may be 

made from traceable standards or from routine samples spiked with a known concentration of a known 

compound.  System audit requirements shall be implemented through the use of Procedure QP-10.1, 

"Surveillance Inspection." 

Additional performance and system audits may be scheduled as a consequence of corrective action 

requirements, or may be performed upon request by the authorized representative of the PLP Group or 

Ecology.  Any discrepancies observed during the evaluation of performance audit results or during 

system audit surveillance activities that cannot be immediately corrected to the satisfaction of the 

investigator shall be documented on a nonconformance report and resolved in compliance with procedure 

QP-14.1, "Control of Nonconformances, Incidents, and Corrective Action." 
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9.0 PREVENTIVE MAINTENANCE 

All measurement and testing equipment used in the field and laboratory that directly affects the quality of 

the analytical data shall be subject to preventive maintenance measures that ensure minimization of 

measurement system downtime.  The subcontracted analytical laboratories shall be responsible for 

performing or managing the maintenance of their analytical equipment; maintenance requirements, spare 

parts lists, and instructions shall be incorporated in the laboratory QA plan, which will be included in 

Attachment QAPP-1 after approval. 
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10.0 DATA ASSESSMENT PROCEDURES 

As previously discussed in Section 6, analytical data shall first be compiled and reduced by the laboratory 

and validated by project personnel in compliance with National Functional Guideline documents  

(USEPA 2007 and 2008), and then reported to Ecology using an Ecology-specified application program.  

Data assessment will be performed on the distributions and statistical characteristics of the validated 

data, and will consist primarily of comparisons of the data to applicable regulatory levels and background 

concentrations to determine if a potential release of chemicals from the mine site has occurred, as 

discussed in the CMP. 
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Field Test Point of Compliance Methoda
Target 

Water PQL Typical Instrument Appliedc

Temperature Purge water source SM2550 0.1 deg. C Golder Calibrated Thermometer
pH Purge water source EPA 150.1 0.05 units Orion Model 250Aplus with Combination Glass Electrode.

Specific Conductance Purge water source EPA 120.1 5 :mhos Orion Model 115Aplus with Epoxy 2 Electrode Conductivity Cell.
Turbidity Purge water source EPA 180.1 1 NTU  Hach 2100P with dual optical compensation.
Dissolved Oxygen Purge water source SM4500-O 0.1 mg/L Orion Model 810Aplus  with Combination Glass Electrode.  
Notes:

a - Methods from SW-846, Test Methods for Evaluating Soild Waste (EPA, 1986); Methods for the Chemical Analysis of Water 

and Wastes (EPA-600/4-79-20; EPA1979); and Standard Methods for the Examination of Water & Wastes (1998, 20th Ed.)

b - PQL: Practical Quantitation Limits established by Manufacturers recommendation.

c - Orion and Hach are registered trademarks.
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Analyte

Laboratory 

Water         

PQL
c

MTCA Method 

A     for 

Groundwater 

(unrestricted 

landuse)

MTCA Method 

B    for 

Groundwater 

(unrestricted 

landuse)
Laboratory 

PQL

Site Specifc for 

Commercial 

Landuse

NIOSH  Exposure 

Limits for workers

CAS # GW Method Air Method µg/L µg/L µg/L µg/m
3

µg/m
3

µg/m
3

Benzene 71-43-2 NWTPH-Gx TO-15 SIM 1 5
e

5
g

0.05 3.2 319

Toluene 108-88-3 NWTPH-Gx TO-15 SIM 1 1000
e

1600 0.02 183 375,000

Ethylbenzene 100-41-4 NWTPH-Gx TO-15 SIM 1 700
e

800 0.02 NSA 435,000

Xylenes 1330-20-7 NWTPH-Gx TO-15 SIM 1 1000f 16000 0.040/0.020
d

100 435,000

Gasoline Range Organics, 

Benzene present --- NWTPH-Gx TO-15 SIM 5 800 NSA

Gasoline Range Organics, 

Benzene not present --- NWTPH-Gx TO-15 SIM 5 1000 NSA

EDB (Dibromoethane) 106-93-4 EPA 8011 EPA 8011 1 0.01
f

0.0005 0.1 0.11 346

n-hexane
h 110-54-3 NWTPH-Gx TO-15 SIM 40 NSA 480 0.1 700 50,000

Lead
h 7439-92-1 EPA 200.8/6020 NA 1 15

e
NSA NA NA NA

Naphthalenes 91-20-3 NWTPH-Gx TO-15 SIM 0.05 160
f

160 0.5 3 10,000

Notes:

a - Methods from SW-846, Test Methods for Evaluating Soild Waste (EPA, 1986).

b - Methods from Department of Ecology Toxics Cleanup Program, "Petroleum Analysis Methods",

d – m,p-xylene/o-xylene PQLs

e – Inclusive of 40 CFR 141.61 Federal Law for drinking water Maximum Contaminant Levels (MCLs).

f – Value is more protective than Federal MCLs.

g- MTCA 173-340-705(5) Adjustments to cleanup levels based on applicable laws.  

h- compound is not a COC, but may be included as an analyte in future sampling events.

Shading indicates PQL is greater than the most stringent ARAR. 

2 NSA NSA

Groundwater Air/Soil Vapor

c - PQL; Practical Quantitation Limit established by the laboratory.

NSA - No standard available.

NA – Not analyzed for that media.

110211djm1_Attachment E - Appendix C - Table QAPP-1 and 2.xlsx
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 TABLE QAPP-3 
 Supporting Procedures List 

 
TG-1.2-20, “Collection of Groundwater Quality Samples” 
 
TG-1.2-23, “Chain of Custody” 
 
TP-1.2-25, “Ambient Air/Soil Vapor Sampling for Chemical Analysis” 
 
TP1.4-6, “Water Level Measurement” 
 
TP-2.3-2, “Calibration, Operation, and Maintenance of Organic Vapor Analyzers” 
 
QP-5.0-1, “Document Preparation, Distribution, and Change Control” 
 
QP-10.1, “Surveillance Inspection” 
 
QP-11.1,  “Calibration and Maintenance of Measuring and Test Equipment’ 
 
QP-14.0-1, “Control of Nonconformances, Incidents, and Corrective Action” 
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TABLE QAPP-4 
Sample Container Types, Volumes, Preparation,  

Handling Preservation, and Holding Times 

Analytes of Concern Container Type Special 
Handling 

Preservation Maximum Holding 
Time 

pH,  
Sp. Conductance,  
Total Dissolved Solids,  
Turbidity 

1, 500 mL narrow 
mouth polyethylene 
bottle 

Fill to neck None, store at 4°C 
if necessary. 

pH, analyze on site 
Sp. Cond., 28 days 
TDS, 7 days 
Turbidity, 48 hours 

Metals, Hardness  
1, 500 mL narrow 
mouth polyethylene 
bottle 

Fill to neck, 
0.45 um filter if 
required when 
source is turbid 
(>5 NTU) 

Preserve to pH < 
2 with Nitric Acid. 

6 months 
 
 

Petroleum 
Hydrocarbons/BTEX/n-
Hexane/naphthalene 
Compounds 

(Gasoline Range 
Organics) 

3, 40 mL glass vial, 
teflon-lined silicon 
septum cap 

Fill completely 
with no air 
bubbles 

HCL, pH < 2, 
store in dark at 
4°C. 

14 days 

 
 

 

EDB (Dibromoethane) 2, 40 mL VOA vial, 
amber glass, with 
Teflon lined screw 
cap 

Fill completely 
with no air 
bubbles 

HCL, pH <2, Store 
in dark at 4°C. 

14 days  

Petroleum 
Hydrocarbons/VOC  

(Gasoline Range 
Organics) 

6 L Summa Canister Fill using flow 
controller 

None 30 days to analysis 
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LIST OF ACRONYMS AND ABBREVIATIONS 

 
ARAR  applicable or relevant and appropriate requirement 
CMP  Compliance Monitoring Plan 
DNS  Determination of Non-significance 
DMP  Data Management Plan 
Ecology  Washington State Department of Ecology 
EIM  Information Management System 
FS  Feasibility Study 
GIS  Geographic Information System 
MCL  maximum contaminant level 
MTCA  Model Toxics Control Act 
PLP  Potentially Liable Party 
QAPP  Quality Assurance Project Plan 
RI  remedial investigation 
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1.0 DATA MANAGEMENT  

This Data Management Plan was prepared for the Sea-Tac Development Site PLP Group by Golder 

Associates Inc. (Golder) as Appendix D of the Compliance Monitoring Plan (CMP) for remedial action at 

the Sea-Tac Development Site (the Site).  The Compliance Monitoring Plan is one of the Project Plans for 

the Sea-Tac Development Site Cleanup Action Plan.  

Data management involves the routing and storage of all incoming data and correspondences unique to 

the project activities for security, ease of access, and compliance with project goals.  The data 

management plan (DMP) will incorporate up-to-date procedures for acquiring data, storing data, and 

providing for the efficient retrieval of data.  Additionally, the DMP incorporates guidance from the 

Washington State Department of Ecology (Ecology) to allow for electronic data transfer from a project 

specific database.  This DMP describes standards in place to complete the data management process.   

1.1 Records Management 

All records generated during the course of the remedial action and compliance monitoring activities at the 

Site, will be filed and maintained in the Redmond, Washington Golder office in access controlled project 

archives, as required by procedure Golder QP-16.1 “Quality Assurance Records Management,” the 

duplicate storage requirements of QP-16.1 Section 8.1.3 shall not apply.  Records that provide evidence 

of a service or a communication relevant to the project are defined as completed and signed documents.  

Records produced during the course of the project may include, but not be limited to, the following: 

 Incoming and outgoing correspondence and facsimile transmissions, and relevant E-mail 
communication 

 Analytical data packages and analytical quotes 

 Project contracts, agreements, and amendments 

 Purchase orders and subcontractor agreements, quotes, and receipts 

 Historical file copies of the data and communication provided by the SeaTac 
Development Site PLP Group, and the Washington State Department of Ecology 

 A historical file of all versions of the RI/FS Work Plan, RI/FS, Quality Assurance Project 
Plan, Data Management Plan, Health and Safety Plan, Compliance Monitoring Plan, and 
supporting QA and technical procedures that are used during this project 

 Technical field logs and field reports 

 Interim change reports, procedure alteration checklists, surveillance inspection reports, 
and nonconformance/incidence reports 

 Computer disk files, electronic copies of analytical data, and technical support 
parameters 
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1.2 Analytical Data Management 

Laboratory data will be provided to Golder in both hard copy (paper) and electronic format from all 

analytical laboratories.  The paper copy will be routed to the data validator for confirmation of analytical 

data receipt and subsequent validation activities.  Electronic data, by diskette, or by electronic (e-mail) 

delivery will be reserved by the data management specialist.  Validated analytical data packages and 

diskettes will be routed to the project records for controlled storage and the validated data shall be 

processed into the analytical database in accordance with guidance in Technical Procedure TP-2.2-12 

“Analytical Data Management” (See Table QAPP-1).  

1.3 Data Review and Reporting 

Following receipt and final data validation of groundwater analytical results, concentrations of detected 

analytes will be compared to the cleanup levels established in the Cleanup Action Plan.  The proposed 

action levels for the RI/FS and remedial action are provided in Table QAPP-2, Appendix C, of the Quality 

Assurance Project Plan (QAPP).  The groundwater action levels are established as the most protective 

value as compared to Primary Drinking Water Regulation maximum contaminant level (MCL) Standards 

(USEPA 2003), Model Toxics Control Act (MTCA) Method A, or MTCA Method B calculated levels for 

groundwater (Ecology 2007a).  Soil and soil gas/indoor air action levels are site specific and were derived 

from calculations specified in MTCA and Ecology’s Guidance for Evaluating Soil Vapor Intrusion in 

Washington State: Investigation and Remedial Action (2009), respectively.     

After data has been received, validated, and reviewed, it will be included in a compliance monitoring 

report to Ecology.  The report will include the date of the sampling event, a discussion of groundwater 

findings, a tabular presentation of groundwater and soil analytical results, and a comparison to 

established action levels for the site.  At this time, the data will also be uploaded to an appropriate site 

specific database such as EQuIS (maintained by Golder) as well as the electronic Environmental 

Information Management System for acceptance by Ecology. 
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2.0 DATABASE 

Database files will be created for each compliance-monitoring round.  The laboratory data will be 

compiled in an appropriate site specific database such as EQuIS Environmental Data Management 

Software.  Database files will be created and data processed in accordance with the procedures outlined 

in Technical Procedure TP-2.2-12 “Analytical Data Management.”  Information fields which will be entered 

into the project database will include the following: 

 Monitoring well information – location (x,y), elevation, screened interval, borehole 
diameter, casing diameter 

 Groundwater elevation data – date and time of measurement, measuring device, 
measured depth to groundwater from measuring point, elevation of measuring point, 
elevation of groundwater 

 Sample designation information – sample ID, QA/QC identification, date and time of 
sample collection 

 Analytical data containing laboratory data qualifiers and revised data qualifiers assigned 
during the data validation process 

 Table of cleanup levels to be used as screening concentrations 

 Table of data quality qualifier abbreviations and descriptions 

Validated data will also be uploaded to Ecology’s Environmental Information Management System for 
review by Ecology as discussed in the next section. 
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3.0 THE ENVIRONMENTAL INFORMATION MANAGEMENT SYSTEM 

The Environmental Information Management System (EIM) (Ecology 2007b) is Ecology's main database 

for environmental monitoring data.  The EIM was developed to aid in the transfer of data for project sites 

in Washington State that are being monitored by Ecology, or will eventually be reviewed by Ecology 

through various state programs.  The EIM will facilitate, for both the Potentially Liable Parties (PLPs) and 

Ecology, efficient data transfer and review of data for the key components of the Site, including the 

following:  

 Project Study - an organized set of monitoring actions for collecting data about an area 
that will include site setting information, project status, and agency or public involvement 

 Location Information - locations are where the data are collected and could include 
Geographic Information System (GIS) data, and sample reference information 

 Data Results - physical observations, field measurements, or laboratory analyses of 
samples will include the bulk of a database collected for the duration of the project 

The transfer of data will be facilitated by an online import tool (the EIM System) for sites that are required 

to submit data electronically to Ecology. Golder will utilize the EIM, as well as maintaining their own 

secure site specific database such as EQuIS, to record physical and chemical measurements and provide 

for retrieval of the data into reporting formats. 

3.1 Records Turnover 

Records turnover will be conducted at times specified by the client or by the Ecology project manager, 

utilizing the EIM and /or traditional reporting formats.  The scope of the interim record distribution shall be 

as specified by the client or the Ecology project manager, or both.  Records turnovers shall be in 

accordance with the Quality Procedure QP-16.1 and shall be inspected before transmittal by the Golder 

project manager or his designee. 



 

November 2011 5 073-93368-05.04 

 

 

110211djm1_ Attach E - Appendix D-DMP.doc  

4.0 REFERENCES 

USEPA. 2003. National Primary Drinking Water Regulations, List of Contaminants & their MCLs, 
http://www.epa.gov/safewater/contaminants/index.html, Office of Water (4606M), EPA 816-F-03-016, 
June 2003. 

Washington State Department of Ecology (Ecology). 2007b. EIM Submittal Guidelines 
www.ecy.wa.gov/eim Version 2006.01.  

Washington State Department of Ecology (Ecology). 2007a. Model Toxics Control Act Statute and 
Regulation, Compiled by Washington State Department of Ecology, Toxics Cleanup Program, 
Publication No. 94-06, Rev. November 2007. 

Washington State Department of Ecology (Ecology).  2009.  Guidance for Evaluating Soil Vapor Intrusion 
in Washington State: Investigation and Remedial Action.  Toxics Cleanup Program.  Review Draft.  
Publication no. 09-09-047.  October 2009. 

 

http://www.epa.gov/safewater/contaminants/index.html
http://www.ecy.wa.gov/eim%20Version%202006.01


 

 

FIGURE 
ORGANIZATION OF DATA MANAGEMENT TEAM 

Caption Text 



  DMP-1
ORGANIZATION CHART

SEATAC DEVELOPMENT SITE/CAP/WA
073933680504fig01_Ex E_App D-DMP.ai  |  Mod: 07/27/10  |  AMP

SeaTac 
Development Site

PLP Group

Health and Safety Officer
Amanda Cote

Field Sampling Personnel
TBD

Golder Geologist/
Environmental Scientist

Chemist/Validator
Tom Stapp

Subcontracted Groundwater
Analytical Laboratory

Analytical Resources Inc.
OnSite Environmental Inc.

Database Management
Kirsi Longley

Quality Assurance Manager
Douglas Morell

Subcontracted Air
Analytical Laboratory

Air Toxics, Ltd

Project Manager
Douglas Morell



 

 

APPENDIX E 
HEALTH AND SAFETY PLAN 







 

Golder Associates Inc. HEALTH AND SAFETY PLAN Page 3 of 17 

Revision Level:  2 

Job No.:  073-93368-05.04 [Compliance Monitoring]  

 

 

 

Proposed Field Team Job Function/Tasks 

(TBD)__________ - Remediation construction oversight  Oversee remediation field work, including construction quality assurance.  

May include limited soil sampling for disposal characterization purposes. 

(TBD)__________ - Groundwater sampling  Oversee field work, including installation of monitoring wells, groundwater 

sampling. 

(TBD)___________ – Air sampling Collect SVE air samples into Summa canisters, for eventual shipment to Air 

Toxics Laboratory.  Also conduct other performance monitoring activities at 

the SVE system.  

 

6.  Confined Space Entry 

A confined space is defined as any space not currently used or intended for human occupancy, having a limited means of egress, 

which is subject to the accumulation of toxic contaminants, a flammable or oxygen deficient atmosphere, or other hazards, such as 

engulfment, or electrical or mechanical hazards should equipment be inadvertently activated while an employee is in the space.  

Confined spaces include but are not limited to storage tanks, process vessels, bins, boilers, ventilation or exhaust ducts, air pollution 

control devices, smoke stacks, underground utility vaults, sewers, septic tanks, and open top spaces more than four feet in depth such 

as test pits, waste disposal trenches, sumps and vats. 

 

Will this task require entry into any confined or partially confined space?   YES - Describe below 

  No  

7.    Cutting and Welding     

Will this task involve use of a cutting torch or welding?  YES - Describe below 

  No  

8.   Other Potential Hazards 

  Chemical   Trips, Slips, Falls 

  Radiological   Trenching/Shoring 

  Fire/Explosion   Heavy Equipment/Vehicular Traffic 

  Heat Stress   Overhead Hazards 

  Electrical   Unstable/Uneven Terrain 

  Machinery/Mechanical Equipment   Other - Describe below 

6,7,8   Description/Other  

The job will involve working in proximity to drill rigs, construction heavy machinery, and vehicular traffic within a major roadway.  Soil 

and groundwater contaminated with gasoline, diesel, and BTEX compounds are to be encountered.  Trips, slips and falls are also a 

possibility, due to the presence of heavy machinery, and working outdoors. The Facility is a long term parking lot with constant traffic; 
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therefore all personnel are to be aware of their surroundings and at all times where traffic safety vests.  Work may also entail installation 

and/or monitoring of wells in the City of SeaTac right of way.  A Right of Way Use Permit and associated Traffic Safety Plan is appended 

to this document for use when work is required within a roadway.  The soil vapor sample collection effort will involve potential exposure 

to vapors during the sample collection process at the SVE system.  Personnel should remain upwind of each air sample location.  Potential 

subsurface obstructions including electrical lines are on-site.  Commercial and private locating services will be employed to locate and 

mark such items for avoidance.  See the attached Golder Standard Work Procedures for the above identified potential hazards.   

 

9. I,   Douglas Morell  (project manager), attest that this information is accurate to the best of my knowledge and hereby request a 

Health and Safety Plan for the task(s) designated above. 

 
  Signature   Date  2010  

 

  Title                                                                                            

 

 

10. Chemical/Radiological Hazard Evaluation 

 

Waste Media Hazardous Characteristics 

  Airborne Contamination   Ignitible 

  Surface Contamination   Corrosive 

  Contaminated Soil   Reactive 

  Contaminated Groundwater   Explosive 

  Contaminated Surface Water   Toxic (non-radiological) 

  Solid Waste   Radioactive 

  Liquid Waste  

  Sludge  

 

Substance 

 

 This task will involve the reasonable possibility of exposure to the substances listed below at concentrations or in quantities which 

may be hazardous to the health of the site personnel. 
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PRIMARY HAZARD (Rate:  Low, Med, High, Ext) 

 

 

Substance 

 

Inhalation 

of Gases / 

Vapors 

 

Inhalation 

of Dusts / 

Mists 

 

 

Ingestion 

Dermal 

Absorption 

of Solids / 

Liquids 

and/or Skin 

Contam. 

 

Dermal 

Absorption 

of Gases / 

Vapors 

 

 

Corrosive / 

Irritant 

 

 

Ignitability 

 

 

Reactivity / 

Explosion 

Gasoline-range 

petroleum 

hydrocarbons 

Low Low Low Low Low Low Low Low 

Diesel-range 

petroleum 

hydrocarbons 

Low Low Low Low Low Low Low Low 

BTEX 

Compounds 

Low Low Low Low Low Low Low Low 

EDB Low Low Low Low Low Low Low Low 

Naphthalene Low Low Low Low Low Low Low Low 
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Substance Exposure Limit IDLH 

Level 

Health Effects 

Gasoline Range 

Hydrocarbons 

300 ppm (TWA) 

500 ppm (short-term) 

 

None Acute Effects - Headache dizziness, nausea, confusion, slowed 

unsteady speech, at extremely high concentrations.   

Chronic Effects –  central nervous system, peripheral nervous system 

damage, liver, kidney damage. 

Benzene 1 ppm (TWA) 

5 ppm (short-term) 

500 ppm Acute Effects – Irritated eyes, skin, nose, respiratory system; 

giddiness; headache; nausea, staggered gait; fatigue; anorexia; 

lassitude; dermatitis, bone marrow depression. 

Chronic Effects – Damage to eyes, skin, respiratory system, blood, 

central nervous system, bone marrow (leukemia).   

Ethylbenzene 100 ppm (TWA) 800 ppm Acute Effects – Irritated eyes, skin, mucous membrane; headache; 

dermatitis; narcosis; coma. 

Chronic Effects – Damage to eyes, skin, respiratory system, central 

nervous system. 

Toluene 200 ppm (TWA) 

300 ppm (Ceiling Limit) 

500 ppm (10-min max peak) 

 

500 ppm Acute Effects – Irritated eyes, nose; fatigue; weakness; confusion; 

euphoria; dizziness; headache; dilated pupils; lacrimation (discharge 

of tears); nervousness; muscular fatigue; insomnia; paresthesia; 

dermatitis; damage to liver and kidney. 

Chronic Effects – Damage to eyes, skin, respiratory system, central 

nervous system, kidneys. 

Xylenes 100 ppm 900 ppm Acute Effects – Irritated eyes, skin, nose, throat; dizziness; 

excitement, drowsiness, incoordination; staggering gait; corneal 

vacuolization; anorexia; nausea; vomiting; abdominal pain; 

dermatitis. 

Chronic Effects – Damage to eyes, skin, respiratory system, central 

nervous system, gastrointenstinal tract, blood, liver, kidneys. 

Naphthalene 100 ppm 

150 ppm (Ceiling limit) 

900 ppm Acute Effects – Irritated eyes, skin, repiratory system, central 

nervous system. 

Chronic Effects – Damage to eyes, skin, respiratory system, central 

nervous system, GI tract, blood, liver, and kidneys.  

EDB 20 ppm (TWA) 

30 pm (ceiling limit) 

50 ppm (5-minute max) 

100 ppm Eyes, skin, respiratory system, liver, kidneys, reproductive system 
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11. Ambient Air/Site Monitoring Procedures  

 

The following instruments shall be used to monitor the work environment and workers' breathing zones during remedial construction 

at the Facility within the zone of highest soil and groundwater impact.   

 

Instrument Monitoring Frequency 

      PID (HNU, OVM) w/8.12-9.24 eV lamp 

      OVA 

       Combustible Gas Indicator 

      H2S Detector 

      Colorimetric Detector Tubes 

Cont.    15min.    30min.    hourly    other         

Cont.    15min.    30min.    hourly    other         

Cont.    15min.    30min.    hourly    other         

Cont.    15min.    30min.    hourly    other         

Cont.    15min.    30min.    hourly    other                 

A “Worst Case” vapor exposure calculation was done using the highest concentrations of volatile compounds detected in groundwater at 

the Site to determine what the worst case vapor exposure might be encountered during monitoring activities on-Site.  The calculation 

indicated that the vapor exposure is insignificant.  As such, PID monitoring and the use of respirators during groundwater sampling 

activities is not necessary for protection of worker health.  The results of the calculation are attached to this HASP.   

   

12. Action Levels   

 

 Task personnel shall observe the following Action Levels: 

 

Instrument Action Level Specific Action 

      PID -calibrated with isobutylene Continuous readings >10 ppm in breathing 

zone or interim readings or continuous 

readings >50 ppm in breathing zone other than 

a momentary spike. 

     Stop work and move upwind for >15 

minutes until levels subside.  Call project 

manager to assess conditions and develop 

procedures for continuing work. 

           PID -calibrated with isobutylene Interim readings >75 ppm in breathing zone or 

any peak readings above 100 ppm. 

     Leave area and contact project manager and 

Health and Safety Officer.  Implement 

engineering controls.   

 

13. Personal Monitoring 

 

  Passive Dosimeter   Personal Air Sampling   Other 
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 Description/Other: PID worker breathing zone monitoring during remedial construction activities within the zone of greatest soil and 

groundwater impact on the Facility.  This is only required during activities that present potential exposure of workers to impacted media.  

Most likely this is only going to be necessary when the asphalt cap has been removed during remedial construction.    

14. Onsite Control 

 

Control boundaries have been established, and the Exclusion Zone (the contaminated area), Hotline, Decontamination Line, 

Contamination Control Zone and Support Zone (clean area) have been designated and are identified as follows: 

 

The area within 15 feet of the drill rig while drilling or installing monitoring wells or within 15 feet of construction machinery during 

activities that present the potential for exposure to impacted media, shall be considered the exclusion zone.  Additionally, during 

groundwater sampling, the area within 15 feet of the well will be considered the exclusion zone.  Only authorized people shall be permitted 

within the exclusion zone.   Decontamination shall be conducted at the boundary of the exclusion zone.  

 

The field engineer/scientist (TBD) conducting construction CQA, soil, air, and groundwater sampling will been designated to coordinate 

access control on the work site during this task.  No unauthorized person shall be allowed beyond the Contamination Control line.  Only 

HAZWOPER trained staff shall be identified as authorized personnel. 

 

16. Personal Protective Equipment 

Location Job Function/Task Initial Level of Protection 

Controlled Zone Direct construction activities air/soil/groundwater sampling        B   C   D   1   2   3  other 

Decontamination Zone              B   C   D   1   2   3  other 

 

List the specific protective equipment and material (where applicable) for each of the Levels of Protection identified above 

 

Level B  Level C  

  

 Pressure demand airline  Half face Air Purifying Respirator 

 Pressure demand airline with escape provisions  Full face Air Purifying Respirator 

 Pressure demand SCBA  Full face canister Air Purifying Respirator 

 Standard work clothes  

 Hard hat, steel toed boots, safety glasses  

 Ear protection during drill rig operation  

 Inner latex gloves  

 Outer NBR (Nitrile Butyl Rubber) gloves  
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Level D  Level        

  

 Standard work clothes         

 Hard hat, steel toed boots, safety glasses        

 Ear protection during machinery operation        

 Inner latex gloves when sampling        

 Reflective traffic safety vest at all times        

 

Hart hat is only required while working within a roadway and when working around heavy machinery.  Typical groundwater sampling 

does not require a hardhat. 

NO CHANGES TO THE SPECIFIED LEVELS OF PROTECTION SHALL BE MADE WITHOUT THE KNOWLEDGE AND 

APPROVAL OF THE HEALTH AND SAFETY OFFICER AND THE PROJECT MANAGER. 

 

17. Decontamination 

 

Personnel and equipment leaving the Controlled Zone shall proceed through the following decontamination stations and procedures 

from the decontamination zone: 

 

PERSONNEL DECONTAMINATION 

Station Procedure 

      Remove Tyvek and prior to leaving site or eating       Wash hands with soap 

     End of day         Shower (off site) 

EQUIPMENT DECONTAMINATION 

Station Equipment 

      Sampling areas Clean all sampling equipment with alconox water solution scrub, 

followed by a tap water rinse and final DI water rinse 
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The following decontamination equipment is required for drilling and soil sampling: Alconox, scrub brushes, potable water, deionized or 

distilled water.  All sample collection equipment for soil vapor and groundwater collection will be dedicated to each location. 

 

Emergency decontamination procedures:  See Emergency Procedures Below     Not Applicable 

 

18. Confined Entry Procedures         Not Applicable 

 

Yes N/A  Yes N/A  

  Provide Forced Ventilation   Refer to Personal Protective Equip. (#16) 

  Test Atmosphere For   Refer to Emergency Procedures (#29) 

   (a) %O2   Other Special Procedures 

   (b) %LEL    

   (c) Other    

 

Descriptions/Other:  N/A 

       

       

       

19. Cutting/Welding Procedures         Not Applicable 

 

Yes N/A  

  Relocate or Protect Combustibles 

  Wet Down or Cover Combustible Floor 

  Check Flammable Gas Concentrations (%LEL) in air 

  Cover Wall, Floor, Duct and Tank Openings 

  Provide Fire Extinguisher 

 

 Other Special Instructions: N/A 

       

            

20. Onsite Organization and Coordination 

  

 Project Manager:    Doug Morell 

 Office Safety Officer: Amanda Cote 

 Field Team Leader:   Kirsi Longley 

 Site Safety Officer:    (TBD) Field Engineer/Engineer 
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 Off-site Contact:  Doug Morell 

 

FIELD TEAM 

Name Job Function 

(TBD)____________ - Remediation construction 

oversight  

Oversee remediation field work, including construction quality assurance.  May include 

limited soil sampling for disposal characterization purposes. 

(TBD)____________ - Groundwater sampling  Oversee field work, including installation of monitoring wells, groundwater sampling. 

 

(TBD)_____________ – Air sampling Collect SVE air samples into Summa canisters, for eventual shipment to Air Toxics 

Laboratory.  Also conduct other performance monitoring activities at the SVE system.  

 

21. Special Instructions 

 None 

 

 

 

22. Sanitation Requirements 

 

Potable water supply available on work site?  Yes 

 

Portable toilets required on work site?  Yes, how many?       

  No 

 

Temporary washing/shower facilities required at work site?  Yes, describe below. 

  No, state location of existing 

facilities. 

 

 Description:  Closest toilet and washing facilities available inside MasterPark Lot C building facility.
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23.  Field Procedures Change Authorization 

 

 Instruction Number        Duration of Authorization Requested        Date:        

 to be changed  Today only 

  Duration of Task 

 

 Description of Procedures Modification: 

      

      

      

 

 Justification: 

      

      

      

 

Person Requesting Change:  Verbal Authorization Received From: 

                   

Name  Name Time 

             

Title  Title 

   

Signature  Approved By 

(Signature of person named above to be obtained within 48 

hours of verbal authorization) 
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24. Emergency Procedures     (This page is to be posted at prominent location on site) 

 

 Yes  No 

    On-site Communications Required?       Emergency Channel:        

 

 Nearest Telephone:   

Cell phone with TBD Field Engineer  (      )       -  

MasterPark Lot C facility    (206) 444-9200 

   

     Other Pertinent Phone Numbers: 

  Doug Morell, Golder Project Manager   (425)351-7451 

  Jed Goniu, MasterPark Lot C contact  (206)261-4400 

  Harry Grant, Client Attorney  (206) 389-1574 

  Scott Douglas, City of SeaTac  (206)730-0403 

  Traffic Control Services  (1-800-766-5272 

 

Fire and Explosion 

 

 In the event of a fire or explosion, if the situation can be readily controlled with available resources without jeopardizing the health 

and safety of yourself, the public, or other site personnel, take immediate action to do so, otherwise: 

 

 1.  Notify emergency personnel by calling 911. 

 2.  If possible, isolate the fire to prevent spreading. 

 3.  Evacuate the area. 

 

 Chemical Exposure 

 

 Site workers must notify the site health and safety officer immediately in the event of any injury or any of the signs or symptoms of 

overexposure to hazardous substances identified below: 
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Substances Present Symptoms of Acute Exposure First Aid 

Gasoline Range Hydrocarbons Acute Effects - Headache dizziness, nausea, confusion, 

slowed unsteady speech, at extremely high 

concentrations.   

Eye:  Wash eyes with water immediately 

Skin: Soap flush immediately 

Breath: Respiratory support 

Swallow: Immediate medical attention 

Benzene Acute Effects – Irritated eyes, skin, nose, respiratory 

system; giddiness; headache; nausea, staggered gait; 

fatigue; anorexia; lassitude; dermatitis, bone marrow 

depression.  

Eye:  Wash eyes with water immediately 

Skin: Soap flush immediately 

Breath: Respiratory support 

Swallow: Immediate medical attention 

Ethylbenzene Acute Effects – Irritated eyes, skin, mucous membrane; 

headache; dermatitis; narcosis; coma. 

Eye:  Wash eyes with water immediately 

Skin: Water flush immediately 

Breath: Respiratory support 

Swallow: Immediate medical attention 

Toluene Acute Effects – Irritated eyes, nose; fatigue; weakness; 

confusion; euphoria; dizziness; headache; dilated 

pupils; lacrimation (discharge of tears); nervousness; 

muscular fatigue; insomnia; paresthesia; dermatitis; 

damage to liver and kidney. 

Eye:  Wash eyes with water immediately 

Skin: Soap wash promptly 

Breath: Respiratory support 

Swallow: Immediate medical attention 

Xylenes Acute Effects – Irritated eyes, skin, nose, throat; 

dizziness; excitement, drowsiness, incoordination; 

staggering gait; corneal vacuolization; anorexia; 

nausea; vomiting; abdominal pain; dermatitis. 

Eye:  Wash eyes with water immediately 

Skin: Soap wash promptly 

Breath: Respiratory support 

Swallow: Immediate medical attention 

EDB Acute Effects - Irritation eyes, skin, respiratory system; 

dermatitis with vesiculation; liver, heart, spleen, kidney 

damage, reproductive effects; [potential occupational 

carcinogen] 

Eye: Irrigate immediately;  

Skin: Soap wash immediately;  

Breath: Respiratory support;  

Swallow: Medical attention immediately 

 

Naphthalene Acute Effects - Irritation eyes; headache, confusion, 

excitement, malaise; nausea, vomiting, abdominal pain; 

irritation bladder; profuse sweating; jaundice; 

hematuria (blood in the urine), renal shutdown; 

dermatitis, optical neuritis, corneal damage 

Eye: Irrigate immediately;  

Skin: Molten flush immediately/solid-liquid 

soap wash promptly;  

Breath: Respiratory support;  

Swallow: Medical attention immediately 
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On Site Injury Or Illness 

  

 In the event of an injury requiring more than minor first aid, or any employee reporting any sign or symptom of exposure to hazardous 

substances, immediately take the victim to Highline Medical Center located at 16251 Sylvester Rd SW, Burien, WA, phone (206) 

244-9970.  In the event of life-threatening or traumatic injury, implement appropriate first-aid and immediately call for emergency 

medical assistance at 911.  The nearest designated trauma center is Highline Medical Center located at the above address. 
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Designated Personnel Current in First Aid/CPR (Names) 

                  

                  

     (TBD) Field Engineer/Scientist             

                  

                  

Designated Back-Up Personnel (Names) Function 

            

            

            

 

Required Emergency Back-Up Equipment 

 

 Emergency Response Authority 
 

The TBD Field Engineer/Scientist is the designated site emergency coordinators and have final authority for first response to on-site 

emergency situations. 

 

Upon arrival of the appropriate emergency response personnel, the site emergency coordinator shall defer all authority but shall 

remain on the scene if necessary to provide any and all possible assistance.  At the earliest opportunity, the site safety officer or the 

site emergency coordinator shall contact the project coordinator or health and safety officer. 

 

 Project Coordinator  Doug Morell  Phone (w)  425-883-0777  (c) 425-351-7451 

 Health and Safety Officer  Amanda Cote Phone (w)  425-883-0777   (c) 425-417-2218 
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25. Safety Briefing 

 

The following personnel were present at pre-job safety briefing conducted at       (time)  on       (date) at       (location), and have read 

the above plan and are familiar with its provisions: 

 

Name Signature 

       

       

       

       

       

       

       

       

       

 

Fully charged ABC Class fire extinguisher available on site?  YES 

Fully stocked First Aid Kit available on site?  YES 

All project personnel advised of location of nearest phone?  YES 

All project personnel advised of location of designated medical facility or facilities?  YES 

 

 

 

       

 Printed Name of Field Team Leader or Site Safety Officer 

 

 

     

 Signature  Date 

 

D:\FORMS\H&SPLAN.DOC 

 







VaporLevel    "WORST CASE" VAPOR EXPOSURE CALCULATION SeaTac Development
Prepared by:  Kirsi Longley for volatile compounds in water

CONCENTR'N Solubility Pressure Limit Concentr'n Total vapor Concentr'n
(site water) When Pure (OSHA) in Air in Air in Air

CONTAMINANT (ug/l) mg/l (torr) (ppm) (ppm) (% by ppm) Frax'n of PEL
Acetone 1.E-9 3,000,000. 180 500 0.00 0.00% 0.00
Benzene 3,000. 1,800. 75 0.5 164.44 0.32% 328.88

Bromochloromethane 1.E-9 10,000. 300 200 0.00 0.00% 0.00
Carbon Disulfide 1.E-9 2,000. 300 4 0.00 0.00% 0.00

Carbon Tetrachloride 1.E-9 800. 91 2 0.00 0.00% 0.00
Chlorobenzene 1.E-9 500. 11.8 10 0.00 0.00% 0.00

Chloroform 1.E-9 7,950. 246 2 0.00 0.00% 0.00
Dichlorobenzenes 1.E-9 156. 1.47 10 0.00 0.00% 0.00
1,1-Dichloroethane 1.E-9 5,060. 227 100 0.00 0.00% 0.00
1,2-Dichloroethane 1.E-9 8,524. 90 1 0.00 0.00% 0.00
1,1-Dichloroethene 1.E-9 2,500. 591 1 0.00 0.00% 0.00
1,2-Dichloroethene 1.E-9 800. 200 200 0.00 0.00% 0.00

1,4-Dioxane 1.E-9 2,000,000. 30 25 0.00 0.00% 0.00
Ethylbenzene 2,600. 150. 7.1 100 161.89 0.32% 1.62
Ethyl Chloride 1.E-9 5,740. 900 100 0.00 0.00% 0.00

Gasoline 100,000. 1. 38 300 49989.00 98.17% 166.63
Methyl Butyl Ketone 1.E-9 5,000,000. 3.8 5 0.00 0.00% 0.00

Methyl Chloride 1.E-9 4,800. 3756 50 0.00 0.00% 0.00
Methyl Ethyl Ketone 1.E-9 3,560,000. 100 200 0.00 0.00% 0.00
Methylene Chloride 1.E-9 13,000. 435 25 0.00 0.00% 0.00

Naphthalene 1.E-9 31.7 0.082 10 0.00 0.00% 0.00
Propylene Dichloride 1.E-9 2,600. 40 75 0.00 0.00% 0.00

Tetrachloroethane 1.E-9 2,900. 7 1 0.00 0.00% 0.00
Tetrachloroethylene 1.E-9 150.3 18.49 25 0.00 0.00% 0.00

Toluene 7,600. 500. 25 50 499.89 0.98% 10.00
1,1,1-Trichloroethane 1.E-9 4,400. 124 350 0.00 0.00% 0.00
1,1,2-Trichloroethane 1.E-9 4,500. 25 10 0.00 0.00% 0.00

Trichloroethylene 1.E-9 1,100. 75 50 0.00 0.00% 0.00
Trimethylbenzene 1.E-9 57. 2.02 25 0.00 0.00% 0.00

Vinyl Chloride 1.E-9 1,100. 760 1 0.00 0.00% 0.00
Xylene 1,600. 130. 6.6 100 106.86 0.21% 1.07

Total Vapors Combined Volatiles Level (ppm) 50,922.08 100.00% 507.12
 1Fraction Combined Exposure Limit 508.19

1For confined spaces, if this ratio is greater than 100, significant exposure could occur.  For unconfined field conditions, if the ratio is between 100 and 5,000, exposure 
is anticipated to be insignificant.  If the ratio exceeds 5,000, significant field exposure could occur.
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CHEMICAL SUBSTANCE 

The following safety protocol is intended for personnel who, during the course of their work, may be 
exposed to or encounter chemical or biological substances not usually encountered under normal 
working conditions. Anyone who continually encounters chemical or biological substances will have the 
appropriate OSHA training. Any individual who does not usually deal with but comes across chemical 
or biological substances should locate someone with the appropriate OSHA training immediately and 
inform them of the hazard. These chemical or biological substances may include the residues from 
industrial processes or commercial activities, compounds used in manufacturing, and/or materials 
present in specialized work environments.  These substances, if present in sufficient concentrations, 
could potentially affect worker health and safety. Therefore, it is important to be aware that such hazards 
could exist and take appropriate measures to reduce and/or eliminate potential exposure. 

Note 

This protocol does not include exposure to ionizing radiation. Specialized safety measures, 
monitoring and testing is required for such environments, and is beyond the scope of this protocol. 

As a matter of company policy, Golder personnel will not work in chemical and/or biological 
environments considered immediately dangerous to life or health (IDLH), or requiring personal 
protective measures to US Environmental Protection Agency (USEPA) Level A (i.e., self-contained 
breathing apparatus (SCBA) and fully-encapsulating, chemically resistant clothing), unless specific 
and specialized training for working in such environments is provided to personnel, all required 
equipment is provided, and all required monitoring (air, exposure, medical, etc.) is undertaken. 

Chemicals have the potential to cause irritating localized effects, acute toxic effects or longer term 
carcinogenic effects.  The hazards posed by each chemical will depend on the type of chemical, the form 
in which it is available for exposure, the frequency of exposure and the duration of each exposure. 

Chemicals that employees can come into contact with could be in a solid, liquid or gas form. Each form 
of each chemical will pose its own hazards. 

Pathways leading to possible health effects relate to the inhalation, ingestion or dermal contact with the 
chemical. 

Using lead as an example it can be ingested as solid, cause burns to the skin as a liquid and inhaled as a 
gas following heating, or when sprayed as a component of a product such as paint. Each of these three 
forms will cause differing potential acute or toxic health effects either immediately or over time. 
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For each exposure scenario, the specific physical and chemical properties of chemicals will strongly 
influence the hazard posed by the chemical.  Factors such as boiling point, vapor pressure, flammable 
limits, melting point, freezing point, corrosiveness, auto ignition temperatures, and vapor density will all 
affect the risk of injury/illness to an exposed worker.   

HAZARDS 

• Inhalation of chemical and/or biological substances; 
• Ingestion of chemical and/or biological substances; and 
• Contact with or absorption of chemical and/or biological substances. 
 
POSSIBLE CONSEQUENCES 

• Short term health effects such as eye irritations, breathing difficulties, burns and poisoning 
• Long term health effects such as organ damage, possible carcinogenic related disease 

PRECAUTIONS 

Prior to undertaking site work: 

• Review the historical activities at and/or previous use of the site or environment in question to 
identify potential chemicals and/or biological substances that may be present. If possible, ask the 
Client and/or former site workers for information. 

• If chemicals are known to be in use at a site, obtain and review Material Safety Data Sheet 
(MSDS) documentation.   

• Once potential chemical and/or biological hazards have been identified, consult reference 
materials concerning health effects, allowable exposure limits and appropriate personal protective 
equipment to be used when encountering such substances. Standard references, available at 
Golder, include: 

 OSHA Permissible Exposure Limit (PEL) for General Industry: 29 CFR 1910.1000 Z-1 
Table. 

 OSHA Permissible Exposure Limit (PEL) for Construction Industry: 29 CFR 1926.55 
Appendix A. 

 OSHA Permissible Exposure Limit (PEL) for Maritime: 29 CFR 1915.1000 Table Z-
Shipyards. 

 National Institute for Occupational Safety and Health (NIOSH) "Pocket Guide to 
Chemical Hazards" (latest edition).  

 American Conference of Governmental Industrial Hygienists (ACGIH) "Threshold Limit 
Values for Chemical Substances and Physical Agents and Biological Exposure Indices" 
(latest edition). 

• Air monitoring requirements (i.e., the selection of specific, air monitoring devices such as photo 
and flame ionization detectors, combustible gas meters, chemical specific meters, etc.), the 
calibration and maintenance requirements of such equipment, the selection and use of appropriate 
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respiratory protection equipment, project-specific medical monitoring requirements, and other 
procedures deemed appropriate for the protection of human health will be detailed in the HASP 
or a separate SWP. 

• It is important to note that the actual conditions encountered at a site may be different from those 
anticipated. Therefore, should levels of contamination (i.e., concentrations of chemical and/or 
biological substances) or physical working conditions (i.e., unstable ground, etc.) be encountered 
at a site that are substantially different from those originally anticipated, or should any situation 
arise which is obviously beyond the scope of the monitoring, respiratory protection and/or 
decontamination procedures specified in the plan, work activities will be halted, pending review 
by the Project Manager and/or Project Health and Safety Officer. 

 
Revised procedures and protective measures, compatible with the site conditions encountered, will 
then be identified and implemented. 

MINIMUM PERSONAL PROTECTION EQUIPMENT REQUIRED 

• Steel-toed safety boots 
• Coveralls 
• Hard hat 
• Respirator (if required) 
• High visibility reflective vest (around moving equipment) 
• Hearing Protection (as conditions dictate) 
• Eye Protection (as conditions dictate) 
 
Additional Equipment (Chemical and/or Biological Substances) 

• Chemically-resistant safety boots 
• Chemically-resistant gloves (latex, nitrile, butyl rubber, etc.) 
• Chemically-resistant clothing (tyvek, samex suits, etc.) 
• Air purifying respirators or supplied air equipment 
• Air monitoring equipment 
 
TRAINING 

• OSHA 10 hour Construction Safety course 
• First Aid  and CPR courses 
• 40 Hour HAZWOPER Class or specific Hazard Communication Training 

 
 

APPLICABLE OSHA REGULATION PARTS 

Further information can be found on chemical and/or biological exposure measures in 29 CFR 
Sections 1910, 1915, & 1926 as noted on page 2 and: 
 
29 CFR 1910.1200 Hazard Communication 
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29 CFR 1910.120 HAZWOPER 
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DRILLING 
 
Drilling techniques include auger, rotary, percussion, and sonic which all have high-speed rotating 
and moving components which require caution to avoid injury when working. 
Drilling can be safely undertaken in all types of terrain and in all types of conditions, if proper 
precautions are taken.  Because of the variety of situations staff may experience, it is important to 
recognize and be aware of potential hazards associated with this operation. 

KEY HAZARDS 

• Impact by moving equipment; 
• Encountering subsurface utilities; 
• Mast contact with overhead wires; 
• Traversing uneven ground to drill, document and sample: 
• Clothing, fingers or other body parts caught in high speed and high torque rotating equipment. 
• Noise generated by the equipment or surroundings 
• Dust generated by equipment 
 
PRECAUTIONS 

Before Drilling: 

• Inform staff of the emergency shut-off switch on the rig and have the driller test it daily. 
• Get as much site-specific information as possible concerning ground conditions and surface 

obstructions.  Ask the Project Manager and, if possible, the Client or Client Contact. 
• Use available soils information (i.e., previous reports, US Geological Survey Surficial Geology 

Maps, colleagues who have had experience in the area) to ascertain potential subsurface 
conditions. 

• Each drilling location should be inspected by the GAI field leader and subcontractor supervisor 
and approved as safe for drilling.  Consider access requirements, and look for evidence of 
underground services (i.e., buried utility lines, wire, conduits, tanks, service boxes, plugs, 
exposed pipe, trenches, etc.), and locate the boreholes accordingly (see Test Pit).  

• Always utilize state, local, or 811 utility location services to get clearance to proceed at each 
drilling location.  Plan at least 48 hours in advance  prior to scheduled work. 

• Look for surface and overhead features that may represent a hazard.  Overhead power lines are a 
major concern and must be avoided or de-energized.  Even without direct contact, electricity can 
arc from the power lines to another object (see Test Pit) 

• Do not pile drill spoil such that it could endanger workers (see Test Pit) 
• Drill rigs should not be operated within 12 feet of lines less than 132 KV; within 20 feet of lines 

132 to 330 KV; or within 26 feet of lines greater than 330 KV. 
• Drill rig should not be moved from one location to the next with the mast raised. 
• Drill rig equipment should be safety inspected by the subcontractor on a daily basis dependent on 

specific use, field conditions, and manufacturer’s recommendations. 
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During Drilling 

• Identify a safe viewing area where you can observe the drilling operations, but not so close that 
you are either in danger of being struck by the equipment swinging from wirelines or winch 
cables. 

• Always make sure you have a route of escape, should things go wrong.  Be aware of wind 
direction and consider escaping upwind if subsurface contaminants are involved 

• Make sure the drill crew knows where you are at all times. 
• Approach the drill rig during times when it is safest to do so.  If necessary, signal the operator 

first and make sure the equipment is stopped before you approach. 
• Avoid the temptation to act as the driller’s helper.  Do not handle heavy rods or equipment.  

Remember that the drilling contractor is responsible for providing the necessary drilling 
equipment and personnel who are trained in its safe use.  This also includes traffic control needs, 
unless otherwise specifically indicated by GAI project manager (i.e. for road drilling where GAI 
provided the necessary traffic control.) 

• Know where everyone is at all times; 
• Never use gasoline or any other combustible solvent as a cleaning agent.  It is a fire and explosion 

hazard; 
• Use a personal fall arrest system while working at any height above  5 feet on the mast or on top 

of the rig; 
• Do not perform maintenance while the rig is running; 
• Do not remove any blocking or jacks from under rig while the rig is drilling; 
• Stand clear of cables as much as possible while pulling pipe or while the rig is under a heavy 

strain; 
• When racking drill rods for rotary drilling/sampling, the total length of rods racked shall not be 

more than 1.5 times the height of the mast; 
• Do not wear loose clothing or jewelry around moving machinery; 
• Be on guard for pinch and shear hazards for fingers and toes--especially around the drill string; 
• Practice good housekeeping--keep excess spoil material and unnecessary equipment well out of 

the way; 
• When jumping batteries during cold weather starting, be sure of terminal connections.  Connect 

the positive terminal first, then the negative terminal.  Batteries can explode, spraying acid to eyes 
and skin; wear protective goggles and clothing; 

• Communicate effectively; if using hand signals, make sure everyone knows what they are; 
• Know where fire extinguisher(s) are and how to use them.  Check the charge condition before the 

start of project activities, and periodically thereafter; 
• All hoses carrying high pressure air or fluids should have safety chains or cables at connectors; 
• Lighting on the site or rig shall be properly installed and sufficient in quantity to provide 

adequate illumination for night work.  All receptacles shall be protected with a ground fault 
circuit interrupter (GFCI); 

• Weight indicators should be standard equipment; 
• All hooks shall have safety latches and be checked between borings; 
• Do not ride on hook ropes or other traveling lines on rig; 
• Keep walkways clear; 



  

 STANDARD WORK PROCEDURE 
 DRILLING 

SWP #1 Drilling_Rev 0.doc Page 3 of 4 
  Revision 0 

• Using a properly calibrated real-time air quality instrumentation,, monitor for suspected airborne 
gas hazards (combustible and/or toxic as applicable); 

• Ear protection must be worn by employees working in close proximity to equipment that 
generates noise (85 dB(A) or greater); 

• Wear required respiratory protective equipment when hazards from toxic chemicals are suspected 
(See Respiratory Protection); 

• Observe proper lifting techniques; 
• Fuel tanks should be properly installed according to local fire codes with appropriate secondary 

contaminant; 
• Wastewater and drilling fluids must be properly diverted or contained; 
• Containerize drilling spoils and fluids suspected to be contaminated as required by environmental 

regulatory requirements; 
• Protect the public by use of proper barricades, ramps over pipes, warning signs and guard rails;  
• Use caution during welding activities, remain at a safe distance and do not look directly at the 

welding arc.  The drillers will need to wear welding goggles and gloves;  properly ground arc-
welding equipment;  properly vent PVC solvent glue vapors from installed well casings before 
cutting or welding the casings; and 

• Have a first-aid safety kit handy. 
 
After Drilling 

• Properly decontaminate all drilling equipment, as required, before leaving.  This includes drilling 
tools, pipe, pumping equipment, and mud-pits, in addition to the drill rig and drill string; 

• Never leave a borehole open for an extended period.  Always backfill and compact the near 
surface soil after you have completed sampling, any instrumentation installation(s) and 
documentation activities.  Open drill holes represent a potential hazard to yourself and others. 

• Clean up waste materials from drilling operations, such as discarded containers, hoses, damaged 
tools or blocking, and wasted pipe and casing, etc.  Dispose of properly. 

 
MINIMUM PERSONAL PROTECTIVE EQUIPMENT REQUIRED 

• Hard Hat  
• Steel Toe Safety Boots 
• High Visibility Vest 
• Hearing Protection 
• Safety Glasses 
• Close fitting clothing 
• Dust Mask (Respirator if required) 
• Gloves 
 
TRAINING 

• OSHA 10 hour Construction Safety course 
• First Aid  and CPR courses 
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APPLICABLE OSHA REGULATION PARTS 

  The following are the major OSHA standards impacted by this work: 29 CFR 1926 
 
• .21 Safety Training 
• .23 First Aid 
• .52 Noise Exposure 
• .59 Hazard Communication 
• .96 Foot Protection 
• .100 Head Protection 
• .101 Hearing Protection 
• .102 Eye and Face Protection 
• .103 Respiratory Protection 
• .351 Arc Welding 
• .403 General Electrical 
• .404 Wiring 
• .500-503 Fall Protection 
• .601 Motor Vehicles 
• Subpart Z – Toxic and Hazardous Substances 
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SAMPLING CONTAMINATED GROUNDWATER 
 
Photo ionizing air monitoring instrument – A direct reading air monitoring instrument equipped with 
an ultraviolet light source that ionizes organic vapours with ionization potentials less than that of the 
lamp.  
Flame ionizing air monitoring instrument – A direct reading air monitoring instrument equipped with 
a hydrogen flame that ionizes (through combustion) all combustible organic vapours. 

KEY HAZARDS 

• Chemical exposure via inhalation, skin contact or ingestion (See Chemical SWP); 
• Heat or cold stress (See Extreme Weather SWP); 
• Lightning and high winds; 
• Drilling (See Drilling SWP) 
• Motor vehicles; 
• Slip, Trip and Fall and 
• Electrical (See Electrical SWP) 
• Insect bites/stings 
• Heavy lifting 
 
Chemical Hazards 

Groundwater sampling often involves the use of line operated pumps to extract water from the 

subsurface.  Ensure that the generator utilized is equipped with ground fault interrupter (GFI) circuitry to 

prevent possible shock hazards.  Collect development or purge water in containers as required for proper 

disposal.  Protect the public and client staff from investigation derived waste (IDW) by utilizing secure 

areas for storage.  If internal combustion engines are used (generators), they must be in an area with 

adequate ventilation, and in an area free of combustible materials (i.e. dry grass, gasoline, etc.). 

 
Keep your face as far as possible from the opening of the well to avoid inhalation of volatile 

contaminants.  Avoid any direct contact with a skin surface or eyes from ground water.  Air monitoring 

should be performed utilizing a photo ionizing or flame ionizing instrument that can measure a minimum 

of 0.5 PPM organic vapour.  Calibrate the air monitoring instrument daily as described in the literature 

provided.  In general, total organic vapour readings of less than 1 PPM are safe.  Steady breathing zone 

measurements at 1 PPM or above warrant engineering controls (ventilation) or personal protective 

equipment (respiratory protection) to reduce exposure.  Concentrations in the well opening that exceed 

500 PPM could indicate a large quantity of organic vapour, not only a toxicity risk but also a 
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flammability risk.  Wells with high organic vapour concentrations should be sampled carefully with a 

minimum of ferrous tools or other sources of ignition. 

 
Maintain material safety data sheets (MSDS) or equivalent for all chemicals of concern at the site 

including any chemicals required as part of the sampling program (i.e. calibration gas, sample 

preservatives, etc.).  Detailed chemical safety information can be found at www.osha.gov and 

www.cdc.gov/NIOSH 

 
PRECAUTIONS 

Sampling for contaminated groundwater often occurs at sites that are known hazardous wastes or 

adjacent to those sites.  Follow all local regulations in regards to working at such properties.   

 
This project presents construction related hazards such as trips, falls, and slips, and resulting injuries 

which are typical of undeveloped or industrial sites.    

• Wear proper footwear including steel toes for earthwork 
• Clean boots and testing equipment, since slips may result from mud on a hard surface. 
• Avoid jumping across obstacles (ie: anchor trenches). 
• Exercise caution while walking on improvised plank bridges across ditches or anchor trenches. 
 

Observe site traffic rules and right-of-way practices at all times.  Heavy equipment and trucks should be 

assumed to have the right-of-way.  Generally, the following rules apply to determining the right-of-way: 

• The heavier piece of equipment has the right-of-way. 
• Loaded trucks and equipment have precedence over unloaded ones. 
• Equipment moving down slope has precedence over one going upslope. 

 
Other general site vehicle operation rules are as follows: 

• Observe speed limits within the site which usually do not exceed 15 miles per hour; 
• Do not follow another vehicle closely;  material may fall off the vehicle or be thrown by the tires 

when in motion; 
• Large equipment may have a significant “blind spot” on the right side of the vehicle. Avoid passing 

heavy equipment unless specifically instructed to do so by the operator of that equipment.  Assume 
the equipment operator does not know you are present in an area and maneuver accordingly; 

• Listen for and heed back-up alarms from heavy equipment; 
• When possible, make eye contact with equipment operators; 
• Park the company vehicle near the work location to mark your presence in the area.  Wear high 

visibility clothing (reflective vests) to aid the operator in noticing your presence.  Use extreme 
caution when operating in dusty conditions.  Drive with your headlights on to increase your 
visibility.  If conditions become dusty and significantly reduce visibility across the site, leave the area 
and wait for conditions to improve and contact the Golder Project Manager. 
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• Do not ride on the contractor’s equipment, and do not attempt to operate any such equipment.  
• Do not ride on anything that does not have a seat designed for human occupancy. 
• Wear your seatbelt at all times. 

 
Because monitoring wells may provide habitat for insects such as bees, spiders and wasps, caution should 

be take when initially opening the well.  When opening the well protective cover, open the cover and 

stand back for a few minutes to allow any flying insects an opportunity to leave.  Prior to removing the 

well cap, inspect the inside of the protective casing to make sure no inhabitants of the well are present. 

 
MINIMUM PERSONAL PROTECTIVE EQUIPMENT REQUIRED 
 
• Hard hat as required 
• Safety glasses 
• Respirator with appropriate cartridges as required. 
• High visibility clothing (reflective vest)  
• Steel-toed and shank safety boots 
• Nitrile (or equivalent) gloves 
 
TRAINING 
 
• 40 hour HAZWOPER or equivalent local requirement (8 hour annual refresher required) 
• Golder and site specific induction 
• Emergency and First Aid Course 
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HEARING PROTECTION 
 
INTRODUCTION 
 
Although noise-induced hearing loss is one of the most common occupational illnesses, it is often 
ignored because there are no visible effects, it usually develops over a long period of time, and, 
except in very rare cases, there is no pain. What does occur is a progressive loss of 
communication, socialization, and responsiveness to the environment.  
 
Work-related hearing loss continues to be a critical workplace safety and health issue. The 
National Institute for Occupational Safety and Health (NIOSH) and the occupational safety and 
health community named hearing loss one of the 21 priority areas for research in the next century. 
Noise-induced hearing loss is 100 percent preventable but once acquired, hearing loss is 
permanent and irreversible. Therefore, prevention measures must be taken by employers and 
workers to ensure the protection of workers' hearing. 
 
HAZARDS AND POSSIBLE CONSEQUENCES 
 
Golder Associates provides earplugs and/or earmuffs to all employees who work where peak noise 
levels may exceed 85 dB (A).  Unless specific noise readings are available to demonstrate otherwise, 
noise levels near heavy equipment, drill rigs, pile drivers, concrete coring devices etc. should be 
assumed to potentially exceed 85 dB(A) or in areas where signs are posted requiring hearing 
protection.  Employees shall use the issued hearing protection devices when in any of the following 
situations: 
 
• When work area safety requirements include hearing protection, 
• When working in an area of steady state (continuous) noise which interferes with normal speech 

when individuals are standing at a distance of three feet 
• When working in an area of any impact noise (such as driving casing or piles) which is loud 

enough to cause discomfort 
• When noise levels measured with a properly calibrated sound level meter exceed 85 dB(A) 
 
CONTROL MEASURES AND PPE 
 
Employees shall comply with all ear plugs/muffs manufacturer’s guidelines.  All hearing protection 
utilizes a NRR (Noise Reduction Rating) System which is measured in dB’s.   
 
TRAINING 
 
Employees shall be trained in the use, limitations, and how to properly don any type of hearing 
protection before usage.  From the training, employees will learn about proper maintenance of 
hearing protection that is not designed for a single use. 
 

REGULATORY CITATION 

Federal OSHA Regulations are found in 29 CFR 1910.95 Occupational Noise Exposure.  Some 
States have adopted different standards applicable to this topic or may have different enforcement 
policies. This regulation requires that the employer shall administer a continuing, effective hearing 
conservation program whenever employee noise exposures equal or exceed an 8-hour time-weighted 
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average sound level (TWA) of 85 decibels measured on the A scale (slow response) or, equivalently, 
a dose of fifty percent.   
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SLIPS, TRIPS AND FALLS 

Over half of all office injuries are the result of falls.  The majority of falls occur on slippery, uneven, 
defective, cluttered or obstructed walking surfaces.  A significant number of debilitating falls are the 
result of a person falling out of his or her own chair, typically while in the process of sitting down, or 
leaning back.  Falls from elevations while reaching for an overhead object are also common, and 
frequently cause severe injuries. 

PRECAUTIONS WHEN IN THE OFFICE - HOUSEKEEPING 

• Watch your step!  Wipe up spilled liquids immediately.  Tripping hazards such as defective 
floors, missing floor tiles, loose or matted carpeting, bunched-up floor mats, extension cords, 
phone cords, etc., should be corrected or reported and repaired immediately.  Don't carry loads 
that are so large or bulky that the line of vision is impaired. 

• Be careful when sitting down.  Sitting on the edge of a seat, sitting too far back, or kicking the 
chair out from under one's self can result in a fall and fractured vertebrae.  Occasionally check 
the mechanical condition of chairs commonly used. 

• Be especially careful going up and down stairs.  Avoid using stairs if both arms are loaded.  
Watch your step and if possible always have one hand free to use a railing.  Maintain 3 points of 
contact when ascending/descending. 
 

PRECAUTIONS WHEN OUT IN THE FIELD 

In the field, falls are the second leading cause of work-related deaths.   

TYPES OF FALLS 

Falls are of two basic types: elevated falls and same-level falls. Same-level falls are most 
frequent, but elevated falls are more severe.  

• Same-Level Falls: high frequency--low severity  
• Elevated Falls: lower frequency--high severity  

 
Same-level falls are generally slips or trips. Injury results when the individual hits a walking or 
working surface or strikes some other object during the fall.  Over 60 percent of elevated falls are 
from less than 10 feet.  

SAME-LEVEL FALLS 

Examples of same-level falls are described below.  

SLIP AND FALL 

Slips are primarily caused by a slippery surface and compounded by wearing the wrong footwear.  
In normal walking, two types of slips occur.  The first of these occurs as the heel of the forward 
foot contacts the walking surface.  Then, the front foot slips forward, and the person falls 
backward.  
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The second type of fall occurs when the rear foot slips backward.  The force to move forward is 
on the sole of the rear foot.  As the rear heal is lifted and the force moves forward to the front of 
the sole, the foot slips back and the person falls.  

The force that allows you to walk without slipping is commonly referred to as "traction."  
Common experience shows that dry concrete sidewalks have good traction, while icy surfaces or 
freshly waxed floors can have low traction.  Technically, traction is measured as the "coefficient 
of friction."  A higher coefficient of friction means more friction, and therefore more traction.  
The coefficient of friction depends on two things: the quality of both the walking surface and the 
soles of your shoes.  

To prevent slips and falls, a high coefficient of friction (COF) between the shoe and walking 
surface is needed.  On icy, wet, and oily surfaces, the COF can be as low as 0.10 with shoes that 
are not slip resistant.  A COF of 0.40 to 0.50 or more is needed for excellent traction.  To put 
these figures in perspective, a brushed concrete surface and a rubber heel will often show a COF 
greater than 1.0.  Leather soles on a wet smooth surface, such as ceramic tile or ice, may have a 
COF as low as 0.10.  

Figure 1. Shoes with soft rubber soles and heels with rubber cleats provide a high coefficient of 
friction (COF). 

Providing dry walking and working surfaces and slip-resistant footwear are the answer to slips 
and their resultant falls and injuries.  Obviously, high heels, with minimal heel-to-surface contact, 
taps on heels, and shoes with leather or other hard, smooth-surfaced soles lead to slips, falls, and 
injuries.  Shoes with rubber-cleated, soft soles and heels provide a high COF and are 
recommended for most agricultural work.  

In work areas where the walking and working surface is likely to be slippery, non-skid strips or 
floor coatings should be used.  Since a COF of 0.40 to 0.50 is preferred for walking and working 
surfaces, we should strive for a surface which provides a minimum of 50 percent of this friction.  
If the working surface is very slippery, no footwear will provide a safe COF.  

Trip and Fall Trips occur when the front foot strikes an object and is suddenly stopped.  The 
upper body is then thrown forward, and a fall occurs.  

As little as a 3/8" rise in a walkway can cause a person to "stub" his toe resulting in a trip and fall.  
The same thing can happen going up a flight of stairs:  only a slight difference in the height of 
subsequent steps and a person can trip and fall.  

CONTRIBUTING FACTORS 

Proper housekeeping in work and walking areas can contribute to safety and the prevention of 
falls.  Not only is it important to maintain a safe working environment and walking surface, these 
areas must also be kept free of obstacles which can cause slips and trips.  One method which 
promotes good housekeeping in work environments is the painting of yellow lines to identify 
working and walking areas.  These areas should never be obstructed by objects of any kind.  
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Adequate lighting to ensure proper vision is also important in the prevention of slips and falls.  
Moving from light to dark areas, or vice versa, can cause temporary vision problems that might be 
just enough to cause a person to slip on an oil spill or trip over a misplaced object.  

Carrying an oversized object can also obstruct one's vision and result in a slip or a trip.  This is a 
particularly serious problem on stairs.  

BEHAVIORS THAT LEAD TO FALLS 

In addition to wearing the wrong footwear, there are specific behaviors which can lead to slips, 
trips, and falls.  Walking too fast or running can cause major problems.  In normal walking, the 
most force is exerted when the heel strikes the ground, but in fast walking or running, one lands 
harder on the heel of the front foot and pushes harder off the sole of the rear foot; thus, a greater 
COF is required to prevent slips and falls.  Rapid changes in direction create a similar problem.  

Other problems that can lead to slips, trips and falls are: distractions; not watching where one is 
going; carrying materials which obstruct view; wearing sunglasses in low-light areas; and failure 
to use handrails.  These and other behaviors, caused by lack of knowledge, impatience, or bad 
habits developed from past experiences, can lead to falls, injuries, or even death.  
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SAMPLING CONTAMINATED SOIL/WASTE PILES 
 
DEFINITIONS 

Photo ionizing air monitoring instrument (PID): A direct reading air monitoring instrument equipped 
with an ultraviolet light source that ionizes organic vapors with ionization potentials less than that of the 
lamp.  
Flame ionizing air monitoring instrument (FID): A direct reading air monitoring instrument equipped 
with a hydrogen flame that ionizes (through combustion) all combustible organic vapors. 

KEY HAZARDS 

• Chemical exposure via inhalation, skin contact or ingestion (See Chemical SWP). 
• Heat or cold stress (See Inclement Weather SWP). 
• Lightning and high winds. 
• Drilling (See Drilling SWP). 
• Motor vehicles. 
• Slip, Trip and Fall. 
• Electrical (See Electrical SWP). 
• Excavations (See Excavation SWP). 
• Working near or over water (See Working over water SWP). 
 
Chemical Hazards 

Sampling of contaminated soils involves obtaining representative samples from waste piles, beneath 

bodies of water, on level or sloped grounds and in excavations.  Avoid any direct contact from 

contaminated soil with a skin surface or eyes.  Air monitoring should be performed utilizing an 

intrinsically safe photo ionizing or flame ionizing instrument that can measure a minimum of 0.5 PPM 

organic vapor.  Calibrate the air monitoring instrument daily as described in the literature provided.  In 

general, total organic vapor readings of less than 1 PPM are safe.  Steady breathing zone measurements 

at 1 PPM or above warrant engineering controls (ventilation) or personal protective equipment 

(respiratory protection) to reduce exposure; however, review of the site specific health and safety plan 

will aid in understanding the site-specific hazards.  Concentrations in excavations that exceed 500 PPM 

could indicate a large quantity of organic vapor; not only toxicity risks but also a flammability risk.  Soils 

with high organic vapor concentrations should be sampled carefully with attention paid to the types of 

tools used, since some tools may be or aid sources of ignition. 

Maintain material safety data sheets (MSDS) or equivalent for all chemicals of concern at the site.  

Detailed chemical safety information can be found at www.osha.gov and www.cdc.gov/NIOSH.  
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Sampling in excavations and over water entail additional risks requiring the use of additional SWPs. 

 
PRECAUTIONS 

Sampling for contaminated soils or sludges often occurs at sites that are known hazardous waste sites or 

adjacent to those sites.  Follow all local regulations in regards to working at such properties.   

 
This project task commonly presents construction-related hazards such as trips, falls, and slips, and 

resulting injuries which are typical of undeveloped or industrial sites.   In order to aid in preventing 

these types of hazards: 

• Wear proper footwear including steel toes for earthwork. 
• Wear long pants and long sleeve shirts. 
• Clean boots and testing equipment as needed, since slips may result from mud on a hard surface. 
• Avoid jumping across obstacles (i.e.: anchor trenches). 
• Exercise caution while walking on improvised plank bridges across ditches or anchor trenches. 
• Wear high visibility clothing (reflective vests) to aid motor vehicle operators in noticing your 

presence. 
 
When traversing a site by foot or when operating a motor vehicle observe site traffic rules and right-of-

way practices at all times.  Heavy equipment and trucks should be assumed to have the right-of-way.  

Generally, the following rules apply to determining the right-of-way: 

 
• The heavier piece of equipment has the right-of-way. 
• Loaded trucks and equipment have precedence over unloaded ones. 
• Equipment moving down slope has precedence over one going upslope. 

 

MINIMUM PERSONAL PROTECTIVE EQUIPMENT REQUIRED 

• Hard hat as required. 
• Safety glasses. 
• Respirator with appropriate cartridges as required. 
• High visibility clothing (reflective vest). 
• Steel-toed and shank safety boots. 
• Nitrile (or equivalent) gloves. 
 
TRAINING 
 
• 10 hour OSHA Construction Training  
• Golder and site specific induction 
• Emergency and First Aid Course 
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WORKING AROUND HEAVY EQUIPMENT 

The following safety protocol is intended for persons visiting sites that employ the use of heavy 
equipment. Such sites include surface and underground mines, remediation areas and construction 
sites.  Heavy equipment activity may change daily or hourly, with differing potential hazards to be 
identified and addressed.  

KEY HAZARDS  

• Haulage trucks and dump trucks  
• Shovels and Draglines  
• Excavators  
• Bulldozers  
• Mobile Drill rigs  
• Cranes  
• Other mobile equipment, such as water trucks, graders, and pick-up trucks  
 
One of the most important points to remember about working around any piece of heavy equipment is 
that the operator has a limited field of vision.  Always make eye contact with the operator of the 
equipment prior to moving into swing/operating radius. 

PRECAUTIONS  

• Make arrangements / discuss protocols with operator during daily tailgate or at shift change or 
when operators and/or operations change. 

• Never approach an operational piece of heavy equipment until the operator is aware of your 
presence, your desire to approach and signals the OK – where possible use radio contact.  

• Stand in a safe location well outside the maximum extended reach of the shovel, dragline or 
excavator arm, and out of the way of other mobile equipment.  With an excavator, the optimum 
location is within the quadrant of the operator’s visual coverage.  

• When contact is made, either radio or visual, advise the operator of your wish to approach the 
equipment. The operator may want to complete a task prior to shutting down.  If so, remain at the 
same location until the operator signals the OK to advance.  Usually this will involve the bucket 
being lowered to the floor, however practices may vary between sites.  It is advisable to check 
with the site superintendent/foreman before entering areas where heavy equipment is operating.  

• Advise the operator of your task and requirements.  Complete your task, advise the operator that 
you have completed your work, and depart the work area.  
 

SAFE DRIVING PRACTICES  

• All pieces of haulage equipment and large mobile equipment will have the right of way on all 
roadways. All other equipment will give way and will keep a safe distance until the roadway is 
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cleared.  
• In areas of traffic congestion and narrow travel-ways, the smallest vehicle shall always yield to 

larger vehicles.  
• When following heavy equipment, a safe travelling distance should be maintained at all times. 

The driver’s side mirror should always be visible to you, and hence you to the operator.  
• On the majority of operating surface mines, all traffic travels on the left-hand side of the road.  

However practices may vary between sites.  Check with the site superintendent/foreman before 
travelling on site roadways.  

• Overtaking haulage trucks and dump trucks should be done only when told to by the operator of 
the truck.  Visual and/or radio contact must be made with the operator.  

RESPONSIBILITIES  

It is your responsibility to understand the traffic and equipment operating rules of the site.  Ask the 
site superintendent/foreman for this information upon entering the site for the first time.  This 
information should be reviewed during daily tailgate meetings. 

MINIMUM PERSONAL PROTECTIVE EQUIPMENT REQUIRED  

• Hard Hat  
• Safety Boots  
• High Visibility Vest  
• Hearing Protection  
• Safety Glasses 
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1.0 SCOPE 

This SWP applies to all Golder Associates Inc. and Golder Construction Services (Golder) staff working 

on projects with active uncontrolled traffic conditions (e.g., in street/highway right-of-ways). 

2.0 TRAFFIC SAFETY 

Traffic control is required whenever the uncontrolled movement of vehicle traffic could be hazardous to 

workers.  Working on projects with active uncontrolled traffic conditions (e.g., in street/highway right-of-

ways) can be very dangerous or even life threatening without the proper safety controls, awareness, and 

signage.  Golder’s project manager and site safety officer should develop a traffic control plan that will 

meet local, state, and federal regulations to ensure the safety of Golder personnel. 

3.0 TRAFFIC CONTROLS 

3.1 Non-Lane Closure 

These traffic controls or actions are intended to protect Golder personnel without using lane closures or 

restricting traffic flow.  Examples of non-lane closure activities include working at commercial properties 

(e.g., retail petroleum stations) or observing rock slopes in a right-of-way.  Best management traffic 

control procedures include one or more of the following practices: 

 
 Performing work within traffic areas at off-peak hours, if possible; 

 Placing orange reflective cones and caution tape around the designated work area; 

 Placing high-visibility signs to warn drivers of designated work areas; 

 Placing your vehicle between you and oncoming traffic; 

 Wearing high-visibility safety apparel, including high visibility vest intended to provide 
visibility during both daytime and nighttime (Note: must meet the Performance Class 2 or 
3 requirements of the ANSI/ ISEA 107–2004) 

 Wearing safety glasses to prevent dust or other debris from entering your eyes; 

 Parking your vehicle behind the Jersey barrier or guardrail and exiting your vehicle on the 
opposite side of traffic; 

 Turning on your vehicle’s flasher lights and/or a roof-mounted flashing amber light; 

 Always face traffic if possible; 

 Be prepared for inclement weather and know how this may impact your work area  
(e.g., rain may create slippery driving conditions); 

 When not engaged in the work (e.g., taking notes, talking on your cell phone, breaks) 
stand in a safe area behind the guard rails or Jersey barriers; and 

 Reducing and/or eliminating the number of times you cross the road. 
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3.2 Lane Closure 

The Manual on Uniform Traffic Control Devices (MUTCD)

 

 defines the standards used by road managers 

nationwide to install and maintain traffic control devices on streets and highways.  This resource should 

only be used as a reference. 

Federal Highway Administration (FHWA) publishes MUTCD under 23 Code of Federal Regulations 

(CFR), Part 655, Subpart F.  This resource should only be used as a reference. 

 

Golder personnel should implement the following guidelines on projects where the fieldwork must be 

performed within traffic closures or lane restrictions.  (The guidelines described herein have been prepared 

under the assumption that the set-up and control of the traffic closure is provided by an appropriately trained 

person or traffic control subcontractor.  Traffic control procedures must meet the requirements of the local 

Department of Transportation (DOT) and/or local Police Department.).  Golder personnel should also 

follow the best management traffic control procedures listed above during lane closures and/or lane 

restrictions. 

 
 Make sure a Golder representative has in their possession a copy of all local, state, and 

federal permits to perform the lane closure and/or lane restriction; 

 Field staff participating in the project must attend an orientation meeting with the 
person or representative of the traffic control company in charge of the lane closure 
or restriction (e.g., altering the traffic pattern) to discuss the particulars of each 
traffic closure/restriction set-up and safety requirements.  Traffic closure or 
restrictions should only be set up by suitably trained and qualified individuals.  
Traffic controls must meet the requirements of the local DOT and/or Police 
Department requirements; 

 Any work vehicle within the traffic closure or entering the work zone shall have its 
four-way flashers on or be equipped with a roof-mounted flashing amber light; 

 Until all traffic control safety measures are in place, only the members of the field 
staff involved in the lane closure set–up will be allowed on-site.  In the case where an 
outside firm is providing the lane closure, no staff shall be allowed within the closure 
until the closure is complete; 

 Workers within the closure area must be within communicating range of each other.  
Two-way radios should be used when the workers are not within talking range of 
each other; 

 In cases where equipment, noise and/or obstructions limit a worker's audible or visual 
cues to danger from traffic, a lookout person shall be stationed in these work areas to 
monitor traffic and signal the workers if a potential dangerous conditions arises; 

 Be aware of construction equipment operating within the lane closure area; 

 If working at night, understand that the bright lights from the construction area may 
decrease, confuse, or blind the oncoming drivers; 
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 Use extreme caution when exiting and entering a lane closure (i.e., getting within the 
“safe” zone of the traffic closure).  Allow enough time to safely accelerate your 
vehicle to match traffic speeds and provide enough warning and distance to drivers 
behind you to safely decelerate your vehicle to enter the lane closure area; and 

 The worker should face the on-coming traffic and position themselves away from 
traffic to the extent possible. 

4.0 MINE TRAFFIC SAFETY 

Golder personnel working at active mines must follow the Site-specific Health and Safety Plan prepared 

in accordance with Mine Safety & Health Association (MSHA) regulations. 

5.0 REFERENCES 

• American National Standard for High-Visibility Safety Apparel and Headwear”, ANSI/ISEA 107-
2004. 

• Manual on Uniform Traffic Control Devices (MUTCD), Federal highway Administration (FHWA), 
23 CFR Part 655, Subpart F. 
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1.0 SCOPE 

This SWP applies to all Golder Associates Inc. and Golder Construction Services (Golder) Company 

Drivers who operate Company Vehicles or who operate their personal vehicles on Company-Related 

Business. 

2.0 MOTOR VEHICLES AND DRIVING ON COMPANY-RELATED BUSINESS 

Unlike other workplaces, the roadway is not a closed environment.  Preventing work-related roadway 

crashes requires strategies that combine traffic safety principles and sound safety management practices.  

Although employers cannot control roadway conditions, they can provide safety information to workers 

and set and enforce driver safety policies to promote safe driving behavior.  Vehicle crashes are not an 

unavoidable part of doing business. 

All employees must comply with the Golder Motor Vehicle Policy effective October 16, 2009.  The terms 

in this SWP are defined in that Policy. 

3.0 GENERAL GUIDELINES 

 Enforce mandatory seat belt use.  Seat belts shall be worn by all drivers and passengers 
in vehicles on company business. 

 Must carry appropriate insurance if using private vehicles for work purposes. 

 Consider the risks driving while fatigued presents on all projects.  Do not require workers 
to drive irregular hours or far beyond their normal working hours. 

 Develop work schedules that allow employees to obey speed limits and to follow 
applicable hours-of-service regulations.  

 Observe all the rules and regulations pertaining to the use of public land.  Always ask 
permission before crossing pastoral land.  Leave gates as you find them.  Keep to 
constructed vehicle tracks.  Avoid areas that are easily damaged, such as swamps, 
alpine snow plains and vegetated sand dunes.  

 Observe all fire restrictions.  

 Refer to the Cell Phone Safe Work Procedure for more information. 

4.0 VEHICLE MAINTENANCE AND FLEET MANAGEMENT 

 Adopt and enforce a structured vehicle maintenance program for Golder-owned vehicles.   

 Maintain Vehicle Condition Check-out/Check-in list for Golder-owned vehicles. 

 Test the brakes, wipers, tires, lights, and turn signals, and verify that the vehicle has an 
inflated spare tire and jack prior to use (in company, private, or rented vehicles).  Address 
any notes or oral warnings concerning vehicle deficiencies, which must be remedied at 
the earliest possible opportunity.  If any safety concerns are identified, the vehicle must 
not be used. 

 Report vehicle deficiencies to the Office Manager as soon as they are noticed.  The 
Office Manager, or his/her delegate, will arrange for maintenance of the vehicle. 
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 Equip Golder-owned, rented, or private vehicles used for on-site work with fire 
extinguishers and first aid kits, if required. 

 Ensure rented or client-provided vehicles are in a roadworthy condition. 

5.0 SAFETY PROGRAMS 

 Teach workers strategies for recognizing and managing driver fatigue and in-vehicle 
distractions.  

 Provide appropriate training to workers operating specialized motor vehicles or 
equipment.  

 Emphasize the need to follow safe driving practices on and off the job.  

 Consider fire safety when parking vehicles in areas with dried grasses, leaves, or other 
plant material.  Hot engine fluids, catalytic converters or other vehicle equipment could 
ignite dry plant material, and cause a fire. 

6.0 DRIVER PERFORMANCE 

 Make sure each driver of a vehicle being used on company business (company owned, 
private, or hired) possesses a valid driver's license that is appropriate for the type of 
vehicle to be driven.  

 Check driving records of prospective employees, and perform periodic rechecks after 
hiring.  

 Maintain complete and accurate records of workers’ driving performance.  

7.0 SECURING LOADS 

Unsecured and poorly secured items inside or outside of a vehicle can be extremely dangerous if they are 

loose or become airborne.  They can harm the vehicle driver and passenger, and/or occupants in vehicles 

behind you.  The following recommendations should be followed: 

 Use tie-down straps that are in good condition and rated for the load you will carry.  
Ratcheting tie downs are better than bungee cords or tie downs that just pull tight 

 Install mounts to secure loads that you haul frequently in the same vehicle or trailer.   

 Secure tarps covering loads so they are snug and do not flap. 

 Check your load after you have driven a short distance to make sure it has not shifted.   

 Do not pile items higher than the side walls of the truck bed or trailer. 

8.0 VEHICLE SAFETY EQUIPMENT 

You may not know when a highway emergency will happen, but you can be prepared by ensuring that 

your vehicle is equipped to deal with roadside emergencies.  Consider carrying items such as the 

following, and know how to use them properly: 

 Flashlight 

 Reflective safety vest 
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 Light sticks 

 Fire extinguisher 

 Tire inflator or sealant 

 Reflective triangles or flares 

9.0 DRIVING TECHNIQUES FOR 4-WHEEL DRIVING 

9.1 Driving In Heavy Vegetation 

 Get out and check road conditions before proceeding if you are unsure of the ground 
ahead, especially if there is mud or water. 

 Position your hands on the steering wheel so that your thumbs are on the outside the 
steering wheel. 

 Do not change transmission gears in the middle of a hazardous area, if in doubt always 
choose the lower gear. 

 Tire pressures play an important part in off-road driving. Lowering tire pressures helps in 
getting through. 140-180 kPa (20-26 psi) is a good tire pressure for soft tracks.  If you 
choose to use a lower tire pressure, the vehicle must be operated at a lower speed.  
Remember to re-inflate your tires as soon as you're back on hard ground. 

 Cross small ridges 'square on' and cross ditches at a slight angle. 

 Turn the steering wheel from side to side to maintain traction and move forward if you 
begin to lose traction going uphill, along a rutted track, or in mud. 

9.2 Driving On Steep Hills 

 Use low second or third gear for going uphill and low first gear for going downhill. 

 Use the footbrake sparingly and with caution. 

 Avoid turning the vehicle sideways on a hill.  If the vehicle begins to slide sideways, very 
slightly accelerating and steering into the slide will normally straighten your descent. 

 Allow any vehicle in front of your vehicle plenty of room  

 Do not touch the clutch or accelerator if you stall going uphill.  

9.3 Sand Driving 

 Speed and flotation are the keys to success. High transmission gear ratio is best, if 
possible.  

 Lower the tire pressure to 20 psi.  If you choose to use a lower tire pressure, the vehicle 
must be operated at a lower speed.  Remember to re-inflate your tires as soon as you are 
back on hard ground.  

 Drive in existing wheel tracks if they are present.  

 Avoid sudden changes in direction or acceleration. Coast to a stop if possible.  

 Approach dunes head on.  

 Avoid braking when descending a dune.  Point the front of the vehicle downhill. Do not go 
fast, but also do not go so slow that the wheels stop rolling, or the vehicle begins to slide 
sideways.  A touch on the throttle will keep the wheels moving and the vehicle pointing in 
the right direction.  
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 Try to rock the vehicle backwards or forwards, building up a small stretch of hardpack 
sand that you can accelerate from if the vehicle gets stuck.  Do not spin the wheels!  

 Be sure that recovery gear is always in the vehicle in these driving conditions.  

 Wash the vehicle after use.  

9.4 Snow, Rain, and Ice Driving 

 Carry chains and install them on the tires when required.  

 Prepare your vehicle and carry safety gear.  

 Travel only on roads and tracks that are open to traffic.  

 Drive with low beam lights on.  Do not travel when visibility is poor.  

 Vehicles travelling uphill in snow and ice conditions have right of way.  

 Park only where directed and as close to the bank as possible.  When parking, leave the 
vehicle in gear.  Do not use the handbrake - it could freeze in the “on” position.  

 Lift the wiper blades off the wind shield when leaving the vehicle parked.  

 Watch for other travelers and animals and drive slowly in areas where they may be 
present.  In the event that an animal is encountered on a road where driving conditions 
are poor due to the presence of snow, ice, or rain, do not over steer to avoid hitting the 
animal.  The act of over steering may cause the vehicle to slide or roll.  Most of the time 
the animal will move out of the road before the vehicle reaches it.   

 Consider increasing the load or weight on the rear axle of front-wheel drive vehicles to 
improve traction when driving in snow, ice, or rain. 

9.5 Driving in Mud 

 Good tires with deep tread are helpful when driving in muddy conditions. 

 Low second or third are probably the best gears for vehicle operation. 

 Move the steering wheel rapidly from side to side to improve traction.  

 Keep a steady pace.  

 Stay out of ruts if possible.  

 Rock the vehicle backwards or forwards by alternating between first and reverse if you do 
become stuck. 

9.6 Driving in Fog/Limited Visibility 

 Drive with low beam lights on.  Do not travel when visibility is poor.  

 Drive slowly and carefully. 

 Pull over to a safe location if you can not see vehicles in front or behind you until weather 
improves. 

10.0 REGULATORY CITATION 

There are no Federal OSHA regulations relating to driving safety.  The Department of Transportation (DOT) 

Title 49 (Transportation) Subtitle VI (Motor Vehicle and Driver Programs) provides information about 

commercial motor vehicle operations. 
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DRILLING 
 
Drilling techniques include auger, rotary, percussion, and sonic which all have high-speed rotating 
and moving components which require caution to avoid injury when working. 
Drilling can be safely undertaken in all types of terrain and in all types of conditions, if proper 
precautions are taken.  Because of the variety of situations staff may experience, it is important to 
recognize and be aware of potential hazards associated with this operation. 

KEY HAZARDS 

• Impact by moving equipment; 
• Encountering subsurface utilities; 
• Mast contact with overhead wires; 
• Traversing uneven ground to drill, document and sample: 
• Clothing, fingers or other body parts caught in high speed and high torque rotating equipment. 
• Noise generated by the equipment or surroundings 
• Dust generated by equipment 
 
PRECAUTIONS 

Before Drilling: 

• Inform staff of the emergency shut-off switch on the rig and have the driller test it daily. 
• Get as much site-specific information as possible concerning ground conditions and surface 

obstructions.  Ask the Project Manager and, if possible, the Client or Client Contact. 
• Use available soils information (i.e., previous reports, US Geological Survey Surficial Geology 

Maps, colleagues who have had experience in the area) to ascertain potential subsurface 
conditions. 

• Each drilling location should be inspected by the GAI field leader and subcontractor supervisor 
and approved as safe for drilling.  Consider access requirements, and look for evidence of 
underground services (i.e., buried utility lines, wire, conduits, tanks, service boxes, plugs, 
exposed pipe, trenches, etc.), and locate the boreholes accordingly (see Test Pit).  

• Always utilize state, local, or 811 utility location services to get clearance to proceed at each 
drilling location.  Plan at least 48 hours in advance  prior to scheduled work. 

• Look for surface and overhead features that may represent a hazard.  Overhead power lines are a 
major concern and must be avoided or de-energized.  Even without direct contact, electricity can 
arc from the power lines to another object (see Test Pit) 

• Do not pile drill spoil such that it could endanger workers (see Test Pit) 
• Drill rigs should not be operated within 12 feet of lines less than 132 KV; within 20 feet of lines 

132 to 330 KV; or within 26 feet of lines greater than 330 KV. 
• Drill rig should not be moved from one location to the next with the mast raised. 
• Drill rig equipment should be safety inspected by the subcontractor on a daily basis dependent on 

specific use, field conditions, and manufacturer’s recommendations. 
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During Drilling 

• Identify a safe viewing area where you can observe the drilling operations, but not so close that 
you are either in danger of being struck by the equipment swinging from wirelines or winch 
cables. 

• Always make sure you have a route of escape, should things go wrong.  Be aware of wind 
direction and consider escaping upwind if subsurface contaminants are involved 

• Make sure the drill crew knows where you are at all times. 
• Approach the drill rig during times when it is safest to do so.  If necessary, signal the operator 

first and make sure the equipment is stopped before you approach. 
• Avoid the temptation to act as the driller’s helper.  Do not handle heavy rods or equipment.  

Remember that the drilling contractor is responsible for providing the necessary drilling 
equipment and personnel who are trained in its safe use.  This also includes traffic control needs, 
unless otherwise specifically indicated by GAI project manager (i.e. for road drilling where GAI 
provided the necessary traffic control.) 

• Know where everyone is at all times; 
• Never use gasoline or any other combustible solvent as a cleaning agent.  It is a fire and explosion 

hazard; 
• Use a personal fall arrest system while working at any height above  5 feet on the mast or on top 

of the rig; 
• Do not perform maintenance while the rig is running; 
• Do not remove any blocking or jacks from under rig while the rig is drilling; 
• Stand clear of cables as much as possible while pulling pipe or while the rig is under a heavy 

strain; 
• When racking drill rods for rotary drilling/sampling, the total length of rods racked shall not be 

more than 1.5 times the height of the mast; 
• Do not wear loose clothing or jewelry around moving machinery; 
• Be on guard for pinch and shear hazards for fingers and toes--especially around the drill string; 
• Practice good housekeeping--keep excess spoil material and unnecessary equipment well out of 

the way; 
• When jumping batteries during cold weather starting, be sure of terminal connections.  Connect 

the positive terminal first, then the negative terminal.  Batteries can explode, spraying acid to eyes 
and skin; wear protective goggles and clothing; 

• Communicate effectively; if using hand signals, make sure everyone knows what they are; 
• Know where fire extinguisher(s) are and how to use them.  Check the charge condition before the 

start of project activities, and periodically thereafter; 
• All hoses carrying high pressure air or fluids should have safety chains or cables at connectors; 
• Lighting on the site or rig shall be properly installed and sufficient in quantity to provide 

adequate illumination for night work.  All receptacles shall be protected with a ground fault 
circuit interrupter (GFCI); 

• Weight indicators should be standard equipment; 
• All hooks shall have safety latches and be checked between borings; 
• Do not ride on hook ropes or other traveling lines on rig; 
• Keep walkways clear; 
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• Using a properly calibrated real-time air quality instrumentation,, monitor for suspected airborne 
gas hazards (combustible and/or toxic as applicable); 

• Ear protection must be worn by employees working in close proximity to equipment that 
generates noise (85 dB(A) or greater); 

• Wear required respiratory protective equipment when hazards from toxic chemicals are suspected 
(See Respiratory Protection); 

• Observe proper lifting techniques; 
• Fuel tanks should be properly installed according to local fire codes with appropriate secondary 

contaminant; 
• Wastewater and drilling fluids must be properly diverted or contained; 
• Containerize drilling spoils and fluids suspected to be contaminated as required by environmental 

regulatory requirements; 
• Protect the public by use of proper barricades, ramps over pipes, warning signs and guard rails;  
• Use caution during welding activities, remain at a safe distance and do not look directly at the 

welding arc.  The drillers will need to wear welding goggles and gloves;  properly ground arc-
welding equipment;  properly vent PVC solvent glue vapors from installed well casings before 
cutting or welding the casings; and 

• Have a first-aid safety kit handy. 
 
After Drilling 

• Properly decontaminate all drilling equipment, as required, before leaving.  This includes drilling 
tools, pipe, pumping equipment, and mud-pits, in addition to the drill rig and drill string; 

• Never leave a borehole open for an extended period.  Always backfill and compact the near 
surface soil after you have completed sampling, any instrumentation installation(s) and 
documentation activities.  Open drill holes represent a potential hazard to yourself and others. 

• Clean up waste materials from drilling operations, such as discarded containers, hoses, damaged 
tools or blocking, and wasted pipe and casing, etc.  Dispose of properly. 

 
MINIMUM PERSONAL PROTECTIVE EQUIPMENT REQUIRED 

• Hard Hat  
• Steel Toe Safety Boots 
• High Visibility Vest 
• Hearing Protection 
• Safety Glasses 
• Close fitting clothing 
• Dust Mask (Respirator if required) 
• Gloves 
 
TRAINING 

• OSHA 10 hour Construction Safety course 
• First Aid  and CPR courses 
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APPLICABLE OSHA REGULATION PARTS 

  The following are the major OSHA standards impacted by this work: 29 CFR 1926 
 
• .21 Safety Training 
• .23 First Aid 
• .52 Noise Exposure 
• .59 Hazard Communication 
• .96 Foot Protection 
• .100 Head Protection 
• .101 Hearing Protection 
• .102 Eye and Face Protection 
• .103 Respiratory Protection 
• .351 Arc Welding 
• .403 General Electrical 
• .404 Wiring 
• .500-503 Fall Protection 
• .601 Motor Vehicles 
• Subpart Z – Toxic and Hazardous Substances 
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