
 Email:  info@elamusa.com 

 Website:  www.elamusa.com 

 Twitter:  @elam_usa 

 Tel:  888-510-ELAM 

 Fax:  317-567-9022 

 Quality Assurance Project Plan 
 (Revision 1.1) 

 Voluntary Cleanup Program ID:  NW2009 
 Cleanup Site ID:  4175 

 Facility/Site ID:  4765174 
 Former Cherry Street Cleaners 

 2510 East Cherry Street 
 Seattle, WA 98122 

 Prepared By 
 Chris Sloffer, CHMM #12673 

 Reviewed By 
 James P. Hogan, RG #2848 

 June 25, 2020 

 Revised By 
 Chris Sloffer, CHMM #12673 

 May 4, 2023 

 851 1st Avenue • Suite 51 • Seattle • Washington • 98104 

http://www.elamusa.com/


 VCP ID  NW2009 

 Project No.  WAKS2510C12.01 

 Date:  05/04/23 

 Table of Contents 
 1 Introduction  1 

 1.1 Facility Name  1 
 1.2 Facility Location  1 
 1.3 Constituents of Concern  2 
 1.4 Responsible Agencies  2 
 1.5 Project Organization  3 

 2 Background  4 
 2.1 Site History  4 
 2.2 Facility Investigation History  4 
 2.3 Site Remediation History  5 

 3 Project Data Quality Objectives  7 
 3.1  Project Objectives and Problem Definition  7 
 3.2  Data Quality Objectives  7 
 3.3  Data Quality Indicators and Measurement Quality Objectives  9 
 3.4  Data Review and Validation  10 
 3.5  Data Management Procedures  10 

 3.5.1  Data Recording  11 
 3.5.2  Data Reduction  11 
 3.5.3  Data Transmission  11 
 3.5.4  Data Analysis  12 

 3.6  Assessment Oversight  12 
 4 Sampling and Analysis Plan  13 

 4.1  Soil Sampling  13 
 4.1.1  Site Investigation Soil Samples  13 
 4.1.2  Confirmatory Soil Samples  14 

 4.2  Groundwater Sampling  14 
 4.2.1 Site Investigation - Borehole Grab Samples  14 
 4.2.2 Permanent Monitoring Well Grab Samples  15 

 4.3 Soil Gas Sampling  16 
 4.4 Indoor Air Sampling  16 
 4.5  EOS Sampling  16 

 5 Request for Analyses  17 



 VCP ID  NW2009 

 Project No.  WAKS2510C12.01 

 Date:  05/04/23 

 5.1  Analyses Narrative  17 
 5.2  Analytical Laboratory  18 

 6 Field Methods and Procedures  20 
 6.1  Field Equipment  20 

 6.1.1  List of Equipment Needed  20 
 6.1.2  Calibration of Field Equipment  21 

 6.2  Field Screening  21 
 6.2.1 PID  21 

 6.3  Soil  22 
 6.3.1  Surface Soil Sampling  22 
 6.3.2  Subsurface Soil Sampling  23 

 6.4  Groundwater Sampling  24 
 6.4.1  Water-Level Measurements  24 
 6.4.2  Grab Samples from Boreholes  24 
 6.4.3  Low-Flow Groundwater Sampling from Permanent Monitoring Wells  25 

 6.5  Exterior Soil Gas (SGe) Sampling  27 
 6.6  Sub-slab Soil Gas (SGss) Sampling  29 

 6.6.1 SGss Port Installation Procedure  29 
 6.6.2 SGss Port Integrity Testing and Air Purging Procedure  30 
 6.6.3 SGss Sample Collection Procedure  30 

 6.7  Indoor Air Sampling  32 
 6.8  EOS Sampling  33 

 7 Decontamination Procedures  34 
 8 Disposal of Residual Materials  35 
 9 Sample Documentation and Shipment  36 

 9.1  Field Notes  36 
 9.1.1  Field Logbooks  36 
 9.1.2  Photographs  37 

 9.2  Labeling  37 
 9.3  Sample Chain-Of-Custody Forms and Custody Seals  38 
 9.4  Package and Shipment  38 

 10 Quality Control  40 
 10.1  Field Quality Control Samples  40 

 10.1.1  Assessment of Field Contamination (Blanks)  40 
 10.1.1.1  Equipment Blanks  40 



 VCP ID  NW2009 

 Project No.  WAKS2510C12.01 

 Date:  05/04/23 

 10.1.1.2  Field Blanks  41 
 10.1.1.3  Trip Blanks  41 
 10.1.1.4  Temperature Blanks  41 

 10.1.2  Field Duplicate or Co-located Samples  41 
 10.2  Laboratory Quality Control Samples  42 

 11 Field Variances  43 
 12 Field Health and Safety Procedures  44 
 13 Reference List  45 

 Tables 
 Table 1-1  Key Personnel Contact Information and Responsibilities 
 Table 3-1  Data Quality Objectives for Site Investigation 
 Table 3-2  Chemicals of Concern, Laboratory Limits and Screening Levels 
 Table 5-1  Requested Laboratory Analytical Parameters 
 Table  5-2  Analytical  Method,  Containers,  Preservation  and  Holding  Times 

 Requirements for Analytes 
 Table 5-3  Location of QA and SOP Documents 
 Table 6-1  Field and Sampling Equipment 

 Figures 
 Figure 1  Site Location Map 
 Figure 2  Site Plan 

 Appendices 
 Appendix A  Pace Analytical Services, LLC Quality Manual 
 Appendix B  Eurofins Environment Testing Northern  California, LLC  (Eurofins Air 

 Toxics)  Quality Manual 



 VCP ID  NW2009 

 Project No.  WAKS2510C12.01 

 Date:  05/04/23 

 1  Introduction 
 The  Environmental  Liability  and  Asset  Management  Group,  LLC  (dba  The  ELAM  Group) 
 has  prepared  this  Quality  Assurance  Project  Plan  Revision  1.1  (“QAPP  rev1.1  ”)  for  the 
 Former  Cherry  Street  Cleaners  (“Facility”)  located  at  2510  E  Cherry  Street  in  Seattle, 
 Washington.  The  original  QAPP  was  prepared  for  inclusion  in  the  Cleanup  Action  Plan 
 (“CAP”),  which  was  furnished  to  the  State  of  Washington  Department  of  Ecology 
 (“Ecology”)  in  accordance  with  the  reporting  requirements  of  the  Voluntary  Cleanup 
 Program  (“VCP”).  This  QAPP  rev1.1  is  associated  with  the  environmental  investigation 
 and  remediation  of  the  site,  and  details  the  objectives,  sample  design  and  procedures 
 necessary  to  demonstrate  that  regulatory  compliance  has  been  achieved  with  regard  to 
 selected Constituents of Concern (“COCs”). 

 The purpose of this document is as follows: 

 ❏  Provide  a  structure  to  ensure  data  collected  during  site  investigation  activities 
 meet project objectives and requirements 

 ❏  Outline  a  Sampling  and  Analysis  Plan  (“SAP”)  that  adequately  characterizes 
 potential  impacts  to  soil,  groundwater,  emulsified  oil  substrate  (“EOS”),  soil  gas 
 and indoor air during remediation and closure activities 

 1.1 Facility Name 

 Former Cherry Street Cleaners 
 2510 East Cherry Street 
 Seattle, Washington 98122 

 1.2 Facility Location 

 The  Facility  is  located  at  2510  East  Cherry  Street  in  Seattle,  Washington,  as  shown  on 
 Figures  1  and  2.  Figure  1  is  a  topographic  map  and  Figure  2  is  a  site  plan  depicting  the 
 site and surrounding land use. 
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 1.3 Constituents of Concern 

 The following list of COCs for this site matches the historically observed COCs: 

 ❏  Volatile Organic Compounds (“VOCs”), including the following: 
 ❏  Tetrachloroethene (“PCE”) 
 ❏  Trichloroethene (“TCE”) 
 ❏  cis-1,2-Dichloroethene (“cDCE”) 
 ❏  Vinyl Chloride (“VC”) 

 1.4 Responsible Agencies 

 This facility is managed through Ecology’s VCP.  The VCP contact for this facility is: 

 Mr. Christopher Maurer 
 Voluntary Cleanup Program (“VCP”) 
 Washington Department of Ecology (“ECY”) 
 P.O. Box 47600 
 Olympia, WA  98504-7600 

 christopher.maurer@ecy.wa.gov 
 (360) 407-7223 
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 1.5 Project Organization 

 The key personnel and associated contact information are listed in Table 1-1 below. 

 Table 1-1.  Key Personnel Contact Information and Responsibilities 

 Title  Name  Phone Number 
 Email Address 

 Responsibilities 

 Ecology Site Manager  Christopher Maurer  (360) 407-7223 
 christopher.maurer@ecy.wa.gov 

 Ecology regulatory oversight 

 Ecology Quality Assurance 
 Officer (“QAO”) 

 Ecology Scientific Services  See Ecology Site Manager  Review data for quality 
 assurance 

 Property Owner  Ms. Vera Benton  See PRP Designated Project 
 Manager 

 PRP contact 

 PRP Designated Project 
 Manager 

 James Hogan, RG #2848 
 The ELAM Group 

 (888) 510-3526 x102 
 james.hogan@elamusa.com 

 Oversee investigation and 
 remediation activities 

 PRP  QAO  James Hogan 
 The ELAM Group 

 (888) 510-3526 x102 
 james.hogan@elamusa.com 

 Review data for quality 
 assurance and quality control 

 PRP Field Team Leader  James Hogan 
 The ELAM Group 

 (888) 510-3526 x102 
 james.hogan@elamusa.com 

 Direct field activities 

 Laboratory QAO 
 Soil and Groundwater 

 Rachel Johnson 
 Pace Analytical Services, LLC 

 (612) 607-2307 
 rachel.johnson@pacelabs.com 

 Direct and report laboratory 
 procedures and results 

 Laboratory QAO 
 Air 

 Jade White 
 Eurofins Environmental 
 Testing Northern California, 
 LLC (Eurofins Air Toxics) 

 (916) 201-2144 
 Jade.White@et.eurofinsus.com 

 Direct and report laboratory 
 procedures and results 
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 2  Background 
 This  section  provides  a  brief  description  of  the  site,  an  operational  history,  a  brief 
 summary of previous inspections and investigations. 

 2.1 Site History 

 The  former  Cherry  Street  Cleaners  facility  is  located  at  2510  East  Cherry  Street,  in 
 Seattle,  Washington,  as  shown  on  Figure  1.  The  former  Cherry  Street  Cleaners 
 business  and  property  is  owned  by  Ms.  Vera  Benton.  The  Facility  consists  of  a  4,000 
 square-foot  lot  formerly  developed  with  a  2,440  square-foot  building,  as  shown  on 
 Figure  2.  Electricity  and  telephone  services  were  provided  through  overhead  lines. 
 Natural  gas  and  water  were  provided  through  underground  piping  located  beneath  E 
 Cherry  St.  Sanitary  sewer  was  provided  through  underground  piping  located  in  the 
 eastern  adjoining  alleyway.  The  building  was  razed,  all  utilities  disconnected,  and  the 
 building  foundation  removed  in  July  of  2013.  A  heating  oil  underground  storage  tank 
 (“HOT”)  was  located  on  the  northern  portion  of  the  vacant  lot.  The  HOT  was  removed 
 from the Facility on 6/7/21. 

 2.2 Facility Investigation History 

 Several  phases  of  investigation  have  been  conducted  to  delineate  the  extent  of 
 chlorinated  volatile  organic  compounds  (“cVOCs”)  in  soil,  groundwater  and  soil 1

 vapor/indoor air as summarized in the following table. 

 Year  Investigation Activity  Report Reference 

 2007  ❏  Advanced soil boring B-1  ECC 2013 

 2008  ❏  Advanced soil borings FB-1 through FB-10 
 ❏  Installed monitoring wells MW-1 through MW-10 and MW-10D 

 ECC 2013 

 2010  ❏  Installed monitoring well MW-11 
 ❏  Installed additional SVE pilot study wells SVE-2 and VP-1 through VP-3 

 ECC 2013 

 2012  ❏  Advanced soil borings SB-1 through SB-11 
 ❏  Installed monitoring wells MW-12 through MW-17 

 ECC 2013 

 1  PCE  and  daughter  products  resulting  from  degradation  of  PCE  include  trichloroethene  (“TCE”), 
 cis-1,2-dichloroethene (“c-DCE”) and vinyl chloride (“VC”). 
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 Year  Investigation Activity  Report Reference 

 ❏  Conducted vapor intrusion assessments (“VIAs”) at the following addresses: 
 ❏  2503 E Cherry St 
 ❏  2509 E Cherry St 
 ❏  2510 E Cherry St 
 ❏  2511 E Cherry St 
 ❏  2515 E Cherry St 
 ❏  2516 E Cherry St 
 ❏  2517 E Cherry St 
 ❏  2518 E Cherry St 
 ❏  720 25th Ave 
 ❏  711A 25th Ave 

 2013  ❏  Advanced soil boring SB-21 
 ❏  Installed monitoring wells MW-15D, MW-17D, MW-18, MW-18D, MW-19, 

 MW-19D, and MW-20D 
 ❏  Conducted VIA at 720 25th Ave 

 ECC 2014 

 2014  ❏  Advanced soil borings SB-12 through SB-20 and SB-22 through SB-37 
 ❏  Installed monitoring wells MW-21D, MW-22D, and MW-23 

 ECC 2014 

 2017  ❏  Conducted VIAs at the following addresses: 
 ❏  720 25th Ave 
 ❏  2516 E Cherry St 
 ❏  2518 E Cherry St 

 ELAM 2017a 

 ELAM 2017b 

 2018  ❏  Conducted VIAs at the following addresses: 
 ❏  720 25th Ave 
 ❏  2516 E Cherry St 
 ❏  2518 E Cherry St 

 ELAM 2018a 

 ELAM 2018b 

 2020  ❏  Conducted VIAs at the following addresses: 
 ❏  720 25th Ave 
 ❏  2516 E Cherry St 
 ❏  2518 E Cherry St 

 ❏  Advance soil borings for collection of soil to be used in a bench test of 
 combining  in-situ  chemical oxidation/  in-situ  stabilization  (“ISCO/ISS”) 
 remedy 

 ELAM 2020a 

 ELAM 2020b 

 ELAM 2020c 

 2021  ❏  Conducted VIAs at the following addresses: 
 ❏  2516 E Cherry St 
 ❏  2518 E Cherry St 

 ❏  Advance soil borings for collection of post-remedy soil samples for 
 assessing COC concentrations 

 ELAM 2022b 

 ELAM 2022c 

 2022  ❏  Conducted VIAs at the following addresses: 
 ❏  720 25th Ave 

 ❏  Advance soil borings for collection of post-remedy soil samples for 
 assessing leaching potential for observed COC impacts to soil 

 ELAM 2022a 

 ELAM 2022c 

 2.3 Site Remediation History 

 Remediation  activities  have  included  pilot  testing  to  evaluate  the  efficacy  of  air  sparge 
 (“AS”)  and  soil  vapor  extraction  (“SVE”)  technologies,  injection  of  emulsified  oil 
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 substrate  (“EOS”)  to  augment  PCE  bioremediation,  and  vacuum  truck  events  to  remove 
 free-phase EOS that had sequestered PCE, as summarized in the table below. 

 Year  Remediation Activity  Report Reference 

 2008  ❏  Completed AS/SVE pilot study testing using wells SVE-1 and MW-1D 
 ❏  An AS/SVE system was not installed 

 ECC 2013 

 2010  ❏  Completed an additional pilot study for SVE using SVE-2 and VP-1 through 
 VP-3 

 ❏  Injected a total of 3,465 gallons of EOS into wells IW-1 through IW-28, MW-1, 
 MW-2, MW-3, and MW-7 
 ❏  2,310 gallons of EOS were injected into the wells within the property 

 boundary 
 ❏  1,155 gallons of EOS were injected into the wells outside the property 

 boundary 

 ECC 2013 

 2012  ❏  Completed groundwater monitoring for four consecutive quarters in 2012 and 
 2013 as part of the EOS performance monitoring 

 ECC 2013 

 2013  ❏  Demolished site building 
 ❏  Used vacuum truck to remove 75 gallons of EOS from subsurface in 4Q 

 ECC 2014 

 2014  ❏  Used vacuum truck to remove 75 gallons of EOS in 2Q and 120 gallons of 
 EOS in 3Q 

 ECC 2014 

 2016  ❏  Used vacuum truck to remove 25 gallons of EOS in 4Q 
 ❏  1st of four consecutive EOS performance monitoring events 

 ELAM 2019 

 2017  ❏  Used vacuum truck to remove a total of 80 gallons of EOS during three 
 events 

 ❏  2nd, 3rd and 4th of four consecutive EOS performance monitoring events 

 ELAM 2019 

 2018  ❏  Used vacuum truck to remove 6 gallons of EOS in 1Q  ELAM 2019 

 2020  ❏  Used vacuum truck to remove 25 gallons of EOS in 1Q  ELAM 2020c 

 2021  ❏  Removed heating oil tank (“HOT”) 
 ❏  Removal and disposal of approximately 296 cubic yards (429 tons) of soil 

 from the surface of the Facility 
 ❏  Mechanically mixed a Klozur SP  ®  sodium persulfate  reagent solution and a 

 Portland cement binding agent with approximately 985 cubic yards of soil 
 located between 2 and 10 feet below grade surface 

 ELAM 2022c 

 2022  ❏  Install and Operate Ozone Injection Treatment System (“OTIS”)  Report In Progress 
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 3  Project Data Quality Objectives 

 3.1  Project Objectives and Problem Definition 

 This  section  discusses  the  Data  Quality  Objectives  (“DQOs”)  for  the  work  to  be 
 conducted  at  the  site.  The  identified  COCs  and  sampling  media  were  developed  based 
 on  past  site  inspections  and  history.  Information  and  data  obtained  from  the  site  and 
 surrounding areas are used to quantify potential risks and develop remedial options. 

 3.2  Data Quality Objectives 

 DQOs  are  quantitative  and  qualitative  criteria  upon  which  project  decisions  are  based. 
 DQOs are based on USEPA guidance  and generally cover  the following items: 2

 ❏  Describe the problem to be investigated 
 ❏  Identify  what  questions  the  study  will  attempt  to  answer,  what  actions  (decisions) 

 may result, and who the primary decision maker is 
 ❏  Identify  the  information  that  needs  to  be  obtained  and  the  measurements  that 

 need to be taken to resolve the decision statement(s) 
 ❏  Define study boundaries, and when and where data should be collected 

 The  qualitative  DQOs  are  summarized  in  Table  3-1  and  the  quantitative  DQOs  are 
 summarized in Table 3-2 and Table 3-3, which are located on the following pages. 

 2  USEPA,  2006,  Guidance  on  Systematic  Planning  Using  the  Data  Quality  Objectives  Process, 
 EPAQA/G-4,  EPA/240/B-06/001: 
 https://www.epa.gov/sites/production/files/2015-06/documents/g4-final.pdf  (URL last verified 03/01/23). 

 Page  7  of 47 

https://www.epa.gov/sites/production/files/2015-06/documents/g4-final.pdf


 VCP ID  NW2009 

 Project No.  WAKS2510C12.01 

 Date:  05/04/23 

 Table 3-1.  Data Quality Objectives for Site Investigation 

 Step  Description 

 1 State the Problem  Contaminants of Concern (“COC”) are present in soil, groundwater, EOS and soil gas at concentrations 
 exceeding  Washington Administrative Code (“WAC”) Model Toxics Control Cleanup Act (“MTCA”) 
 Cleanup Levels. At the conclusion of remedial activities, confirmatory soil samples will be collected to 
 establish the effectiveness of remediation. Groundwater samples will be collected during the 
 performance monitoring period following remediation to establish post-remediation COCs concentration 
 trends following source area treatment. 

 2 Identify the 
 Decision 

 Determine if COCs are present in soil and groundwater at concentration above or below MTCA Cleanup 
 Levels following completion of remedial activities. 

 3 Identify Inputs to 
 the Decision 

 ❏  Previous site inspection records 
 ❏  Local hydrogeology 
 ❏  Site and surrounding land use 
 ❏  Visual inspections 
 ❏  Laboratory analysis of characterization samples 

 4 Define the 
 Boundaries 

 Geographic:  The Facility is currently a 4,000 square foot vacant lot and impacts to groundwater extend 
 approximately 130 feet to the north, approximately 300 feet to the southeast, and approximately 90 feet 
 to the south and west. 

 5 Develop a Decision 
 Rule 

 If levels of detected COCs exceed an applicable MTCA Cleanup Levels, an Institutional Control may be 
 needed to prevent potential exposure to residual cVOC impacts and/or vapor mitigation measures may 
 need to be implemented. 

 6 Specify Limits on 
 Decision Errors 

 Limits on the decision errors are not needed because the COC concentrations for each sample will be 
 compared to the appropriate regulatory levels. 

 7 Optimize the 
 Design for Obtaining 
 Data 

 Monitoring well and confirmatory soil sample locations are specified in the CAP 
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 The  Ecology  Cleanup  Levels  and  Risk  Calculation  (“CLARC”)  Unrestricted  Land  Use 
 Table  was  utilized  to  determine  MTCA  Cleanup  Levels.  Contaminant  concentrations 3

 detected  in  soil,  groundwater,  and  soil  vapor/indoor  air  at  the  Facility  will  be  compared 
 to MTCA Cleanup Levels, as summarized below. 

 Table 3-2.  Chemicals of Concern, Laboratory Limits  and Screening Levels 

 Medium 
 (units) 

 MTCA 
 Cleanup 

 Level  PCE  TCE  c-DCE  t-DCE  VC 

 Soil 
 (mg/kg) 

 Method A / 
 Method B  0.05 / 480  0.03 /  12  NA / 160  NA / 1600  NA /  0.67 

 Groundwater 
 (µg/L) 

 Method A / 
 Method B  5.0 / 21  5.0 /  0.54  NA /  16  NA / 160  0.2 / 0.029 

 Soil Gas 
 (µg/m  3  ) 

 Method B  / 
 Method C  320 / 1300  11 / 67  610 / 1300  610 / 1300  9.5 / 95 

 Indoor Air 
 (µg/m  3  ) 

 Method B / 
 Method C  9.62  / 40  0.334 / 2.0  18.3 / 40  18.3 / 40  0.284 / 2.84 

 NA = Not Applicable, since cleanup standard is not established 
 mg/kg = milligram per kilogram 
 µg/L = micrograms per liter 
 µg/m  3  = micrograms per cubic meter 

 3.3  Data Quality Indicators and Measurement Quality Objectives 

 The  following  definitions  are  used  to  establish  Data  Quality  Indicators  (“DQIs”)  for  the 
 field and laboratory analyses. 

 ❏  Accuracy  is  the  closeness  of  agreement  between  an  observed  value  and  an 
 accepted  reference  value.  The  difference  between  an  observed  value  and  the 
 reference  value  includes  components  of  both  systematic  error  (bias)  and  random 
 error.  Laboratories  assess  the  overall  accuracy  of  their  instruments  and  analysis 
 methods  (independent  of  sample  or  matrix  effects)  through  the  measurement  of 
 “standards,”  which  are  materials  of  accepted  reference  values.  Accuracy  will  vary 
 from  analysis  to  analysis  because  of  individual  sample  and  matrix  effects.  In  an 
 individual  analysis,  accuracy  can  be  measured  and  expressed  in  terms  of  the 

 3  https://fortress.wa.gov/ecy/ezshare/tcp/CLARC/CLARC_Master.xlsx  (URL last accessed 5/4/23) 
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 recovery  of  surrogate  compounds  (organic  analyses)  or  recovery  of  spiked 
 compounds  (inorganic  analyses).  This  gives  an  indication  of  expected  recovery 
 for  analytes  tending  to  behave  chemically  like  the  spiked  or  surrogate 
 compounds. 

 ❏  Precision  is  the  agreement  among  a  set  of  replicate  measurements  without 
 consideration  of  the  “true”  or  accurate  value,  i.e.,  variability  between 
 measurements  of  the  same  material  for  the  same  analyte.  Precision  is  measured 
 in  a  variety  of  ways,  including  statistically,  such  as  calculating  variance  or 
 standard deviation. 

 ❏  Completeness  is  defined  as  the  percentage  of  measurements  made  that  are 
 judged to be valid measurements. 

 ❏  Representativeness  expresses  the  degree  to  which  the  data  accurately  and 
 precisely  represent  a  characteristic  of  a  population,  parameter  variations  at  a 
 sampling  point,  process  condition,  or  an  environmental  condition. 
 Representativeness  is  a  qualitative  parameter,  which  is  dependent  upon  the 
 proper design of the sampling program and the laboratory QC protocol. 

 ❏  Comparability  is  a  qualitative  parameter  expressing  the  confidence  with  which 
 one  data  set  can  be  compared  with  another.  This  goal  is  achieved  through  using 
 standard  techniques  to  collect  and  analyze  representative  samples  and  reporting 
 analytical results in appropriate units. 

 3.4  Data Review and Validation 

 Data  review  will  be  conducted  in  accordance  with  The  ELAM  Group’s  data  management 
 procedures. 

 3.5  Data Management Procedures 

 The  following  section  provides  The  ELAM  Group's  data  management  procedures  on 
 document  data  management,  field  data  management  and  document  preparation  and 
 control.  This  information  is  provided  along  with  details  of  The  ELAM  Group's  procedures 
 to be followed during data collection, management and presentation. 
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 3.5.1  Data Recording 

 The  ELAM  Group  has  a  paperless  data  storage  policy.  In  this  regard,  The  ELAM 
 Group’s  official  data  documentation  is  secured  electronically  through  a  Corporate 
 cloud-based  storage  device,  and  the  cloud-based  files  are  backed  up  on  a  separate, 
 off-cloud  localized  storage  device  secured  by  the  Corporation  at  an  undisclosed 
 location.  All  field  data,  forms,  and  analytical  reports  will  thus  be  provided  to  The  ELAM 
 Group  electronically  and  stored  on  a  secure  data  server  to  allow  for  document 
 preparation, storage, retrieval, and control. 

 Each  data  form  or  document  (e.g.,  boring  logs,  tables,  and  figures)  will  be  checked  for 
 accuracy  after  completion  by  a  licensed  or  certified  professional.  Analytical  data 
 summary  tables  will  contain  the  sample  name,  sample  location  (including  depth  for 
 soils), sampling date, and analytical results. 

 3.5.2  Data Reduction 

 Field  data  such  as  groundwater  levels  or  field  measured  parameters  and  procedures, 
 will  be  reduced  to  determine  information  such  as  water  elevation,  aquifer  yield,  or  the 
 conditions  under  which  field  data  was  obtained.  Calculations  will  be  reviewed  for 
 accuracy  by  an  independent  licensed  or  certified  peer  reviewer  before  submittal  of  the 
 final report. 

 The  analytical  laboratory  will  perform  data  reduction  and  verification  for  the  analysis  it 
 performs.  Data  reduction  for  field  screening  and  aqueous  parameter  analysis  will  be 
 performed  in  accordance  with  the  analytical  procedures  or  methodologies  consistent 
 with the equipment utilized. 

 3.5.3  Data Transmission 

 Field  samples  will  be  submitted  to  an  accredited  analytical  laboratory  and  the  result 
 received  by  The  ELAM  Group  in  electronic  format.  The  ELAM  Group’s  data  manager 
 will  review  the  data  within  1  week  of  receipt  and  advise  on  any  necessary  actions 
 required to rectify errors. 
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 3.5.4  Data Analysis 

 Once  the  data  are  properly  uploaded  into  The  ELAM  Group  data  management  system, 
 the  data  will  be  used  to  interpret  site  conditions.  Multiple  data  tables  may  be  produced 
 for  internal  and  /  or  external  use  for  evaluating  site  conditions  and  planning  for 
 additional site activities. 

 3.6  Assessment Oversight 

 Three levels of data verification shall be employed for site work, as follows: 

 ❏  Sample collection 

 ❏  Data documentation and data management system entry 

 ❏  Report generation processes 

 Data  which  does  not  meet  the  DQO  of  the  project  will  be  flagged  or  qualified  in  The 
 ELAM Group’s data management system during the data validation process. 
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 4  Sampling and Analysis Plan 
 For  each  activity  that  will  involve  the  screening  or  collection  of  samples,  the  following 
 will be described: 

 ❏  Sample locations 

 ❏  Media to be sampled 

 ❏  Analytes (COCs) 

 ❏  Sampling rationale 

 4.1  Soil Sampling 

 4.1.1  Site Investigation Soil Samples 

 Site  Investigations  have  been  completed.  Any  additional  site  investigation  soil  borings 
 may  or  may  not  be  advanced  into  the  first  saturated  zone,  which  is  expected  to  be 
 encountered  at  a  depth  of  approximately  30  feet  below  grade,  based  on  previous 
 investigations.  Each  soil  boring  will  be  continuously  logged  and  sampled  in  accordance 
 with Ecology guidelines. 

 In  an  attempt  to  bias  the  soil  sample  data  to  the  soil  most  likely  to  be  impacted  with 
 COCs  while  also  evaluating  the  exposure  pathways  for  direct  contact  and  groundwater 
 ingestion,  soil  samples  may  be  submitted  to  a  laboratory  for  chemical  analysis  of  VOCs 
 using the following general criteria: 

 ❏  One  sample  with  the  highest  total  organic  vapor  (“TOV”)  measurement  within  15 
 feet  of  the  surface  (regardless  of  saturation)  for  comparison  to  soil  MTCA 
 Cleanup Levels  associated with the direct contact exposure pathway 

 ❏  One  sample  with  the  highest  TOV  measurement  above  first  saturated  zone 
 encountered  (regardless  of  depth)  for  comparison  to  soil  MTCA  Cleanup  Levels 
 associated with the migration to groundwater exposure pathway 

 ❏  Any  additional  interval  requested  by  the  designated  PM,  based  on  field 
 observations 
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 One  soil  sample  interval  may  satisfy  both  of  the  first  two  criteria  listed  above.  However, 
 more than one soil sample interval may be required to satisfy each of the above criteria. 

 Soil  samples  and  associated  quality  assurance/quality  control  (“QA/QC”)  samples  will 
 be  analyzed  for  the  COCs  listed  in  Section  1.3.  QA/QC  samples  will  include  field 
 duplicates,  matrix  spike  (“MS”)  and  matrix  spike  duplicate  (“MSD”)  samples  collected  at 
 a  rate  of  one  QA/QC  sample  per  20  investigative  samples.  Additionally,  a 
 laboratory-supplied  trip  blank  will  accompany  any  VOC  samples  from  time  of  collection 
 until time of laboratory analysis.  The trip blank sample will only be analyzed for VOCs. 

 Soil  samples  for  VOC  analysis  will  be  collected  in  accordance  with  Method  5035A. 
 Additional  details  regarding  field  screening  and  soil  sampling  procedures  are  provided  in 
 Section 6.2 and 6.3, respectively. 

 4.1.2  Confirmatory Soil Samples 

 Confirmatory  soil  samples  will  be  collected  as  specified  in  the  CAP.  Soil  samples  and 
 associated  quality  assurance/quality  control  (“QA/QC”)  samples  will  be  analyzed  for  the 
 COCs  listed  in  Section  1.3.  QA/QC  samples  will  include  field  duplicates,  matrix  spike 
 (“MS”)  and  matrix  spike  duplicate  (“MSD”)  samples  collected  at  a  rate  of  one  QA/QC 
 sample  per  20  investigative  samples.  Additionally,  a  laboratory-supplied  trip  blank  will 
 accompany  any  VOC  samples  from  time  of  collection  until  time  of  laboratory  analysis. 
 The trip blank sample will only be analyzed for VOCs. 

 Soil  samples  for  VOC  analysis  will  be  collected  in  accordance  with  Method  5035A. 
 Additional  details  regarding  field  screening  and  soil  sampling  procedures  are  provided  in 
 Section 6.2 and 6.3, respectively. 

 4.2  Groundwater Sampling 

 4.2.1 Site Investigation - Borehole Grab Samples 

 In  order  to  obtain  groundwater  data  for  screening  purposes,  borehole  sampling  will  be 
 completed  in  the  saturated  interval  most  likely  to  exhibit  impacts.  Additionally, 
 groundwater  elevation  measurements  will  be  collected  where  feasible.  A  laser  level  and 
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 survey  rod  will  be  used  to  survey  the  top-of-casing  (“TOC”)  elevation  and  ground 
 elevation to the nearest 0.01 feet at each location. 

 After  installation,  each  borehole  will  remain  undisturbed  for  a  minimum  of  one  hour  to 
 allow  the  water  level  to  equilibrate  to  atmospheric  conditions.  Prior  to  collecting  a 
 groundwater  sample  for  laboratory  analysis,  each  borehole  will  be  purged  with  a  bailer, 
 peristaltic  pump,  or  tubing  and  check  valve  to  remove  a  minimum  of  one  well  volume  of 
 water. 

 Groundwater  samples  and  associated  QA/QC  samples  will  be  analyzed  for  the  COCs 
 listed  in  Section  1.3.  QA/QC  samples  will  include  field  duplicates  and  MS/MSD  samples 
 collected  at  a  rate  of  one  QA/QC  sample  per  20  investigative  samples.  Additionally,  a 
 laboratory-supplied  trip  blank  will  accompany  the  samples  from  time  of  collection  until 
 time of laboratory analysis.  The trip blank sample will be analyzed for VOCs only. 

 To  minimize  VOC  loss  due  to  volatilization  during  sampling,  samples  for  VOC  analysis 
 from boreholes will be collected with a bailer. 

 4.2.2 Permanent Monitoring Well Grab Samples 

 In  order  to  obtain  groundwater  data  for  screening  and  performance  monitoring 
 purposes,  permanent  monitoring  wells  will  be  completed  in  the  saturated  interval  most 
 likely  to  exhibit  impacts.  Additionally,  groundwater  elevation  measurements  will  be 
 collected.  A  laser  level  and  survey  rod  will  be  used  to  survey  the  top-of-casing  (“TOC”) 
 elevation and ground elevation to the nearest 0.01 feet at each location. 

 After  installation,  each  permanent  monitoring  well  will  be  developed  and  then  remain 
 undisturbed  for  a  minimum  of  24  hours.  Prior  to  collecting  a  groundwater  sample  for 
 laboratory  analysis,  each  permanent  well  will  be  purged  with  a  bladder  pump  using 
 low-flow methodology to determine when a representative sample should be collected. 

 Groundwater  samples  and  associated  QA/QC  samples  will  be  analyzed  for  the  COCs 
 listed  in  Section  1.3.  QA/QC  samples  will  include  field  duplicates  and  MS/MSD  samples 
 collected  at  a  rate  of  one  QA/QC  sample  per  20  investigative  samples.  Additionally,  a 
 laboratory-supplied  trip  blank  will  accompany  the  samples  from  time  of  collection  until 
 time of laboratory analysis.  The trip blank sample will be analyzed for VOCs only. 
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 To  minimize  VOC  loss  due  to  volatilization  during  sampling,  samples  for  VOC  analysis 
 from permanent monitoring wells will be collected using low-flow methodology. 

 4.3 Soil Gas Sampling 

 In  order  to  determine  the  risk  posed  by  potential  COC  vapors  in  both  exterior  soil  gas 
 (SGe)  and/or  sub-slab  soil  gas  (SGss),  soil  gas  sampling  may  be  conducted.  Soil  gas 
 samples  and  associated  QA/QC  samples  will  be  analyzed  for  VOCs  by  USEPA  Method 
 TO-15. 

 4.4 Indoor Air Sampling 

 In  order  to  address  potential  vapor  intrusion  (“VI”)  exposure  pathways  resulting  from  the 
 potential  migration  of  COCs  in  soil  gas  into  indoor  air,  indoor  air  sampling  may  be 
 conducted  in  conjunction  with  SGe  and/or  SGss,  where  applicable.  Indoor  air  samples 
 and associated QA/QC samples will be analyzed for VOCs by USEPA Method TO-15. 

 4.5  EOS Sampling 

 In  order  to  determine  the  risk  posed  by  potential  COC  present  in  free-phase  EOS  at  the 
 site,  EOS  sampling  may  be  conducted.  EOS  samples  will  be  analyzed  for  VOCs  by 
 USEPA Method 8260, as a solid. 
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 5  Request for Analyses 
 The  following  section  presents  the  analytical  support  for  the  project,  which  includes  the 
 following: 

 ❏  Requested analysis 

 ❏  Constituents of concern (“COCs”) 

 ❏  Laboratory which will conduct the analysis 

 ❏  Available resources 

 ❏  Turnaround times for analytes 

 The analytical parameters for laboratory analysis are presented in Table 5-1 below. 

 Table 5-1.  Requested Laboratory Analytical Parameters 

 Analytical Parameter  EPA Method Reference 

 Volatile Organic Compounds (VOCs)  USEPA Methods 8260 or TO-15 

 5.1  Analyses Narrative 

 Normal  sample  turnaround  times  are  anticipated  for  the  sample  analysis.  There  are  not 
 specific  QC  requirements  or  modified  sample  preparation  techniques  required  under 
 this  QAPP  rev1.1  .  The  analysis  requested  will  be  the  analytical  laboratory  requirements 
 for  the  parameters  requested.  The  analytical  methods,  containers,  preservation  and 
 holding  time  requirements  for  analytes  are  summarized  in  Table  5-2,  located  on  the 
 following page. 
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 Table 5-2.  Analytical Method, Containers, Preservation and Holding Times Requirements for Analytes 

 Analytical Parameter 
 and/or Analytical Method 
 Number 

 Media  Containers (number, 
 type, size/volume) 

 Preservation 
 Requirements 

 (chemical, 
 temperature, light 

 protection) 

 Maximum Holding 
 Times 

 VOC EPA Method 8260 
 (collected via Method 5035) 

 Soil  Three 40-mL tared vial 
 + jar for % moisture 

 None,  4° C  / freeze 
 within 48 hrs 

 14 days 

 VOC EPA Method 8260  Groundwater  Three 40-mL glass 
 vials 

 HCL,  4° C  14 days 

 VOC EPA Method TO-15  Air  1 liter or 6 liter 
 Summa Canister 

 None  30 days 

 5.2  Analytical Laboratory 

 The  analytical  laboratory  retained  for  analysis  of  chemicals  in  soil  and  groundwater  is 
 Pace Analytical Services, LLC. The point of contact at the laboratory is: 

 Rachel Johnson 
 Pace Analytical Services, LLC 
 1700 Elm Street SE, Suite 200 
 Minneapolis, MN 55414 
 Office:   (612) 607-1700 
 Cell:   (612) 656-2307 
 E-mail:  rachel.johnson@pacelabs.com 

 The  analytical  laboratory  retained  for  analysis  of  chemicals  in  air  is  Eurofins 
 Environment  Testing  Northern  California,  LLC  (Eurofins  Air  Toxics).  The  point  of  contact 
 at the laboratory is: 

 Jade White 
 Eurofins Environment Testing Northern California, LLC  (Eurofins Air Toxics) 
 180 Blue Ravine Road, Suite B 
 FOLSOM, CA 95630 
 Phone: (800) 985-5955 
 Cell: (916) 201-2144 
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 Fax: (916) 351-8279 
 E-mail:  Jade.White@et.eurofinsus.com 

 The  laboratory  quality  assurance  plans  and  standard  operating  procedures  are 
 incorporated into this QAPP  rev1.1  by reference, as  summarized in Table 5-3 below. 

 Table 5-3.  Location of QA and SOP Documents 

 QA Protocol  Appendix 

 Pace Analytical Services, LLC  Appendix A 

 Eurofins Environment Testing 
 Northern California, LLC 

 (Eurofins Air Toxics) 
 Appendix B 
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 6  Field Methods and Procedures 
 6.1  Field Equipment 

 Below  is  a  list  of  field  equipment  and  materials  needed  for  sampling  of  soil  and 
 groundwater 

 6.1.1  List of Equipment Needed 

 Table 6-1.  Field and Sampling Equipment 

 Description of Equipment  Dedicated (Yes/No)  See Section 

 Personal protective equipment (“PPE”)  no  See Health and Safety Plan 

 Decontamination Supplies  yes  7 

 Soil and Groundwater Sampling Vials/Jar  yes  5.1 

 Sample Log Sheets  yes  8 

 Sample labels/tags  yes  8 

 Coolers, ice packs  no  8 

 Sampling bowls and equipment  no  6.0 

 Plastic disposable trowels  yes  6.0 

 Self-leveling survey equipment  no  6.4 

 Peristaltic pump  no  6.4 

 Interface probe  no  6.4 

 Trash bags  no  8.0 

 Photoionization Detector (“PID”)  no  6.2, 6.3 

 Sampling tool (knife, corer, spatula, etc)  no  6.6 

 Disposable low lint wipes for cleaning tools  yes  6.6 

 Silicone caulk or appropriate sealant  no  6.6 
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 6.1.2  Calibration of Field Equipment 

 Field  equipment  will  be  calibrated  prior  to  use  according  to  the  manufacturer’s 
 instructions and recommendations. 

 6.2  Field Screening 

 Each  soil  boring  will  be  advanced  to  groundwater  with  the  assistance  of  Geoprobe 
 dual-tube  sampling  equipment.  During  the  advancement,  soil  will  be  retrieved 
 continuously  throughout  the  entire  borehole  depth  with  dedicated,  disposable  Geoprobe 
 acetate liners of 4 or 5-feet in length. 

 The  retrieved  samples  will  be  evaluated  for  the  presence  of  total  organic  vapors 
 (“TOVs”)  using  a  PID.  The  PID  measurements  serve  as  a  surrogate  for  the  presence  of 
 COCs  such  that  the  highest  PID  measurements  are  assumed  to  represent  the  highest 
 concentration  of  COCs.  The  PID  measurements  will  be  recorded  on  the  field  form  along 
 with the rest of the soil description. 

 6.2.1 PID 

 Field soil sampling and screening procedures will involve the following: 

 1.  Half-fill a clean, unused Ziploc baggie with soil immediately upon retrieval 
 2.  Close the Ziploc baggie 
 3.  Squeeze  and  shake  the  bag  for  at  least  30  seconds  to  break  up  soils  and  allow 

 for headspace development 
 4.  If  ambient  temperatures  are  below  freezing,  headspace  development  is  to  be 

 within a heated vehicle or building 
 5.  Unzip  the  corner  of  the  bag  approximately  one  to  two  inches  and  insert  the 

 probe;  record  the  maximum  meter  response;  erratic  responses  should  be 
 discounted  as  a  result  of  high  organic  vapor  concentrations  or  conditions  of 
 elevated headspace moisture 

 6.  The  PID  shall  be  operated  and  calibrated  to  yield  TOVs  in  parts  per  million 
 (“ppm”);  PID  instruments  should  be  operated  with  a  10.2  electron-volt  (“eV”)  lamp 
 source 
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 6.3  Soil 

 6.3.1  Surface Soil Sampling 

 Surface  soil  samples,  if  deemed  necessary,  will  be  collected  from  the  upper  6  inches  of 
 soil. 

 Equipment: 

 1.  Appropriate Laboratory-supplied Sample Containers 
 2.  PID 
 3.  Ziploc baggies 
 4.  Hand trowel, hand auger, or split-spoon 
 5.  Sample labels 
 6.  Plastic (disposable) trowels 

 Procedure: 

 1.  Decontaminate all re-usable equipment before advancing each soil boring 
 2.  Setup soil logging table 
 3.  Don an unused, clean pair of nitrile gloves prior to collecting each soil sample 
 4.  Collect surface soil samples either with a hand trowel or hand auger 
 5.  Place  soils  for  laboratory  analyses  in  laboratory  approved  sampling  jars  as  per 

 laboratory  specifications;  samples  to  be  analyzed  for  VOCs  will  be  collected  prior 
 to other samples, and in accordance with Method 5035A 

 6.  Place soil for field screening into a ziploc baggie 
 7.  Label sample jars and record time of core retrieval and time of sampling 
 8.  Record samples on Chain-of-Custody form 
 9.  Place samples in iced sample cooler 
 10.  Field  screen  soil  in  ziploc  baggie  in  accordance  with  the  procedure  defined  in 

 Section 6.2 
 11.  Make and record lithologic description of the soils in the Field Book 
 12.  Transport  samples  to  the  laboratory;  samples  collected  via  Method  5035A  for 

 VOC analysis must be frozen/preserved within 48 hours of collection 
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 6.3.2  Subsurface Soil Sampling 

 Subsurface  soil  samples,  either  hand  auger  samples  or  samples  obtained  from  a  drilling 
 rig  via  split-spoons  or  dedicated  acetate  liners,  will  be  sampled  according  to  the 
 following procedures. 

 Subsurface  samples  will  be  collected  by  boring  to  the  desired  sample  depth  using  a 
 hand  auger  or  drill  rig.  Once  the  desired  sample  depth  is  reached,  soil  samples  will  be 
 collected  as  independent,  discrete  samples.  Samples  will  be  placed  and  sealed  in  a 
 Ziploc  bag  and  screened  in  accordance  with  Section  6.2.  A  lithologic  description  of  the 
 soil  sample  will  be  made  in  the  Field  Book.  Samples  to  be  analysed  for  VOCs  will  be 
 collected for a secondary soil boring located within 1 foot of initial soil boring. 

 Procedure: 

 1.  Decontaminate all re-usable equipment before advancing each soil boring 
 2.  Setup soil logging table 
 3.  Don an unused, clean pair of nitrile gloves prior to collecting each soil sample 
 4.  Retrieve soil cores from hand auger, split-spoon sampler, or acetate liner 
 5.  Place a portion of each sample interval into 2 sealable, unused plastic bags (1 

 bag for field screening in accordance with Section 6.2, and bag for potential 
 laboratory analysis of constituents of concern other than VOCs) 

 6.  Field screen soil in ziploc baggie in accordance with Section 6.2 procedure 
 7.  Make and record lithologic description of the soils on a soil boring log form 
 8.  Place  soils  for  laboratory  analyses  in  laboratory  approved  sampling  jars  as  per 

 laboratory specifications 
 9.  Label sample jars and record time of sampling 
 10.  Record samples on Chain-of-Custody form 
 11.  Place samples in iced sample cooler 
 12.  Evaluate  field  screening  results  and  field  observations  to  select  appropriate  depth 

 intervals for laboratory analysis of VOCs 
 13.  Advance  a  secondary  soil  boring  with  clean  tooling  within  1  foot  of  initial  soil 

 boring, in order to retrieve targeted depth interval(s) for VOC analysis 
 14.  Record time that targeted soil interval retrieved from soil boring 
 15.  Collect VOC samples in accordance with Method 5035A 
 16.  Label sample jars and record time of sample collection 
 17.  Record samples on Chain-of-Custody form 
 18.  Place samples in a dedicated laboratory sample cooler equipped with ice 
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 19.  Ensure  that  all  samples  collected  via  Method  5035A  for  VOC  analysis  are 
 frozen/preserved within 48 hours of collection 

 20.  Arrange for delivery of the samples to the laboratory 

 6.4  Groundwater Sampling 

 6.4.1  Water-Level Measurements 

 After  installation,  each  borehole  will  remain  undisturbed  for  a  minimum  of  one  hour  to 
 allow  the  water  level  to  equilibrate  to  atmospheric  conditions.  The  procedure  for 
 measuring the water level in a well is as follows: 

 1.  Remove plugs or caps from all wells to allow water level to stabilize before 
 gauging 

 2.  Don an unused, clean pair of nitrile gloves prior to gauging each well 
 3.  Decontaminate water level indicator prior to gauging each well 
 4.  Gauge the depth to water relative to the surveyed TOC in each well using a 

 water level indicator as necessary, based on the specific work scope 
 5.  Record all measurements to the nearest 0.01 foot in the field log or field forms 

 6.4.2  Grab Samples from Boreholes 

 1.  The  borehole  will  remain  undisturbed  for  at  least  1  hour  prior  to  development  and 
 sample collection 

 2.  Boreholes  will  be  developed  by  purging  at  least  1  well  volume  of  water  with  a 
 bailer,  peristaltic  pump,  or  tubing  and  check  valve,  while  visually  monitoring 
 turbidity 

 3.  Don  clean,  disposable  gloves  while  collecting  samples;  change  gloves  between 
 sampling locations 

 4.  Label sample jars provided by the laboratory 
 5.  Collect  water  samples  using  either  a  bailer,  tubing  and  check  valve  apparatus,  or 

 peristaltic  pump.  To  minimize  VOC  loss  due  to  volatilization  during  sampling, 
 samples for VOC analysis will be collected first, using a bailer. 

 a.  Bailer 
 i.  Attach  string  to  disposable  bailer  and  slowly  lower  bailer  into  the 

 water allowing the bailer to fill with water with minimal disturbance 
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 ii.  Bring  the  bailer  to  the  surface  and  fill  sample  containers  with  water 
 sample.  Ensure there is no headspace in VOA containers 

 b.  Tubing and Check Valve 
 i.  Connect  check  valve  to  clean,  unused  tubing  and  lower  tubing  and 

 check valve into the water column to the desired sample depth 
 ii.  Use  reciprocating  motion  to  bring  water  up  the  tubing  to  the  surface 

 and fill sample containers with water 
 iii.  Decontaminate re-usable check valve between boreholes 

 c.  Peristaltic Pump 
 i.  Insert new flexible tubing into the peristaltic pump head 
 ii.  Connect  sample  tubing  to  the  intake  side  of  the  flexible  tubing  and 

 place in the monitoring well at the desired sample depth 
 iii.  Connect  a  short  piece  of  tubing  to  the  effluent  side  of  the  flexible 

 tubing 
 iv.  Turn  on  the  pump  and  adjust  the  flow  to  a  rate  less  than  1  L  per 

 minute 
 v.  Collect water into appropriate sample containers 

 vi.  Dispose  of  sample  and  flexible  tubing  after  sample  has  been 
 collected 

 6.  Record well location and time of sampling in field book 
 7.  Record samples on Chain-of-Custody form 
 8.  Place samples in iced shipping container 
 9.  Transport samples to the laboratory 

 6.4.3  Low-Flow Groundwater Sampling from Permanent Monitoring Wells 

 Permanent  monitoring  wells  will  be  developed  by  purging  at  least  1  well  volume  of  water 
 with  a  bailer,  peristaltic  pump,  or  tubing  and  check  valve,  while  visually  monitoring 
 turbidity.  Once  turbidity  has  visually  decreased,  a  turbidity  meter  will  be  utilized  to  collect 
 readings  until  three  consecutive  readings  do  not  vary  by  more  than  10%.  Following 
 development  and  prior  to  sample  collection,  a  permanent  monitoring  well  will  remain 
 undisturbed for at least 24 hours. 

 Peristaltic  pumps  may  be  used  for  collection  of  any  groundwater  samples,  except  those 
 intended  for  VOC  analysis.  If  a  peristaltic  pump  is  used,  the  peristaltic  pump  set-up 
 procedures  listed  in  6.4.2  will  be  used  and  low-flow  sampling  will  be  completed  as 
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 described  herein.  Down-hole  bladder  pumps  may  be  used  for  samples  intended  for 
 VOC analysis. 

 Equipment: 

 1.  Down-hole bladder pump or peristaltic pump 
 2.  Dedicated teflon sleeve and sample tubing 
 3.  Multiprobe aqueous chemistry meter 
 4.  Transparent flow through cell 
 5.  Water level indicator 

 Procedure: 

 1.  Slowly  lower  bladder  pump  into  well  so  as  not  to  disturb  and  fine  material  which 
 may be in the well 

 2.  The  pump  intake  should  be  placed  in  the  approximate  center  of  the  saturated 
 portion  of  the  well  screen,  at  least  two  feet  off  the  bottom  of  the  well,  if  possible  to 
 further minimize turbidity 

 3.  The  pump  should  not  be  raised  or  lowered  while  taking  samples  or  purging  the 
 well 

 4.  Water  level  readings  should  be  taken  during  purging  and  sampling  to  insure  that 
 the drawdown in the well is less than 0.3 feet 

 5.  Begin  purging  the  well  at  the  lowest  flow  volume  settings,  adjustments  to  higher 
 flow volumes can be made provided total drawdown is no greater than 0.3 feet 

 6.  Turbidity,  pH,  temperature,  specific  conductivity,  oxygen-reduction  potential 
 (redox), and dissolved oxygen (DO) should be monitored during purging 

 7.  Stability  is  achieved  once  three  consecutive  readings  do  not  vary  by  more  than 
 the following: 

 a.  - turbidity +/- 10% 
 b.  - DO +/- 10% 
 c.  - conductivity & temperature +/- 3% 
 d.  - redox +/- 10 millivolts 
 e.  - pH +/- 0.1 

 8.  The  frequency  of  recording  aqueous  parameters  will  be  dependent  upon  the 
 volumetric exchange of the flow cell and associated tubing 

 9.  If  aqueous  parameters  do  not  stabilize  after  5  casing  volumes  or  30  minutes,  the 
 project manager will be contacted 
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 10.  If  a  well  dewaters  during  purging  and  three  casing  volumes  are  not  purged,  then 
 the  well  will  be  allowed  to  recharge  up  to  80%  of  the  static  water  column  and 
 dewatered  once  more;  after  water  levels  have  recharged  a  second  time  to  80% 
 of the static water column, groundwater samples will be collected 

 11.  Once  the  aqueous  parameters  have  stabilized,  groundwater  samples  will  be 
 collected  into  the  appropriate  laboratory  containers  after  disconnecting  the  tubing 
 from the inlet side of the in-line flow cell 

 12.  Label sample jars and record well location and time of sampling in field book 
 13.  Record samples on Chain-of-custody form 
 14.  Place samples in sample cooler 
 15.  Dispose of all sample tubing and bladder pump sleeves 
 16.  Decontaminate water level meter 
 17.  Samples  will  be  labeled,  stored  in  iced  shipping  containers  with  COC 

 documentation, and transported to the contract laboratory 

 Sample Handling and Preparation: 

 1.  Samplers  will  don  clean,  unused  disposable  gloves  while  collecting  samples; 
 Gloves will be changed between sampling locations 

 2.  Field  activities,  conditions,  and  sampling  data  (e.g.,  sample  description)  will  be 
 recorded  in  a  field  notebook.  Any  deviations  from  the  sampling  protocol  will  be 
 noted on field records and will be brought to the attention of the project manager. 

 3.  Collected  samples  will  be  placed  in  appropriate  laboratory-supplied  containers; 
 samples  will  be  labeled,  stored  in  iced  shipping  containers  with  chain-of-custody 
 documentation, and transported to the contract laboratory, as appropriate. 

 4. 

 6.5  Exterior Soil Gas (SGe) Sampling 

 Equipment List: 

 1.  SPX Dielectric Helium Detector MGD-2002 
 2.  Helium Tank 
 3.  Helium Shroud 
 4.  Purge Pump 
 5.  Tedlar Bags 
 6.  Masterflex Tubing 
 7.  Polyethylene Tubing: 0.17” ID x 0.25” OD 
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 8.  1-Liter Summa Canisters 

 SGe Sampling Procedure: 

 1.  Calculate  purge  volumes  for  each  proposed  SGe  sample  collection  location  and 
 record in field notebook 

 2.  Connect inlet of purge pump to the SGe sample location 
 3.  Connect outlet of purge pump to tedlar bag 
 4.  Place helium shroud over SGe sample location 
 5.  Open  valve  on  helium  tank  to  flood  helium  shroud  with  helium  while  monitoring 

 helium concentration within the helium shroud with helium detector 
 6.  Adjust  flow  rate  of  helium  into  shroud  accordingly  to  maintain  target  helium 

 concentration of at least 50% helium 
 7.  Purge  3  volumes  of  soil  gas  from  the  SGe  sample  location  (as  calculated  in  Step 

 1)  into  the  tedlar  bag  with  the  purge  pump,  while  maintaining  the  target  helium 
 concentration within the helium shroud 

 8.  Once  purging  is  complete,  close  valve  on  helium  tank  and  remove  helium  shroud 
 from SGe sample location 

 9.  Once  helium  detector  reading  has  returned  to  zero,  connect  helium  detector  to 
 tedlar bag and record helium concentration for soil gas within tedlar bag 

 a.  If  helium  is  not  detected,  proceed  with  collection  of  the  soil  gas  sample  for 
 laboratory analysis 

 b.  If  helium  is  detected,  inspect  the  SGe  sample  port  for  breaches  to  the 
 seal, perform corrective measures and repeat helium leak detection test 

 10.  Expel remaining soil gas from tedlar bag 
 11.  Sample one Summa canister at a time using the following procedure: 

 a.  connect  1-Liter  Summa  canister  to  SGe  probe,  open  value  all  the  way  and 
 record  initial  pressure  on  Summa  Canister  Air  Sampling  Form  along  with 
 "Canister #", "Flow Control #", and "Sample ID" 

 b.  watch  Summa  Canister  discharge  and  close  the  valve  when  the  pressure 
 is  between  -5"  Hg  and  -3"  Hg  (NOTE:  do  not  run  two  canisters  at  once 
 to prevent mishandling) 

 c.  label  canisters  appropriately,  double  check  that  the  valve  is  closed  and 
 record the final pressure on Summa Canisters Air Sampling Form 

 d.  plug port and bolt down flush mount cover 
 12.  Collect field duplicate if applicable 
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 13.  Collect outdoor air sample upwind, if applicable 
 14.  Complete Chain-Of-Custody for Summa Canister 
 15.  Complete Summa Canister Air Sampling Form 
 16.  Record  sampling  activities  in  the  field  logbook,  note  any  deviations  from  planned 

 sampling 

 Sample Handling and Preparation: 

 1.  Samplers  will  wear  clean,  disposable  gloves  while  collecting  samples.  Gloves  will 
 be changed between sampling locations. 

 2.  Field  activities,  conditions,  and  sampling  data  (e.g.,  sample  description)  will  be 
 recorded  in  a  field  notebook.  Any  deviations  from  the  sampling  protocol  will  be 
 noted on field records and will be brought to the attention of the project manager. 

 6.6  Sub-slab Soil Gas (SGss) Sampling 

 6.6.1 SGss Port Installation Procedure 

 Threaded  Vapor  Pin  ®  subslab  sample  ports  will  be  installed  below  surface  grade  as 
 follows: 

 1.  A  recessed  portion  of  the  port  will  be  constructed  using  a  drill  to  partially 
 penetrate the concrete approximately 1 inch using a 1.5-inch diameter drill bit 

 2.  Within  the  recessed  hole,  a  sample  port  will  be  constructed  using  a  drill  to  fully 
 penetrate through the concrete using a ⅝-inch diameter drill bit 

 3.  A Vapor Pin  ®  will be inserted through the ⅝-inch hole  as follows: 
 a.  A  clean,  unused  silicone  sleeve  will  be  donned  to  a  stainless  steel  sample 

 port prior to insertion 
 b.  The  assembled  sleeve  and  port  will  be  driven  through  the  concrete  with 

 Vapor Pin  ®  tooling 
 c.  The sleeve and port will be visually inspected for proper sealing 
 d.  A  cap  will  be  affixed  to  the  Vapor  Pin  barb  to  seal  the  sample  port  when 

 not in use 
 4.  The  sample  port  will  be  completed  with  a  stainless  steel  flushmount  cover 

 screwed  onto  the  threaded  portion  of  the  Vapor  Pin  ®  to  protect  the  recessed  port 
 when not in use 
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 6.6.2 SGss Port Integrity Testing and Air Purging Procedure 

 Prior  to  sampling,  the  integrity  of  each  sample  port  seal  will  be  inspected  with  a  water 
 dam  test.  During  the  water  dam  test,  soil  gas  will  be  purged  through  the  tubing.  The 
 procedures for the water dam test and purging are as follows: 

 1.  Remove the stainless steel cover 
 2.  Pour distilled water into the recessed area of the port 
 3.  Monitor  the  water  level  while  purging  one  liter  (“1L”)  of  soil  gas  from  the  sample 

 port as follows: 
 a.  Using  a  hand-operated  transfer  pump,  disposable  polyethylene  (“PE”) 

 tubing  will  be  connected  between  the  barbed  fitting  of  the  sample  port  and 
 the  barbed  fitting  of  the  transfer  pump  intake  and  another  piece  of  PE 
 tubing  will  be  connected  between  the  barbed  fitting  of  the  effluent  end  of 
 the transfer pump and the barbed fitting of a 1L Tedlar bag 

 b.  After  purging  1L  of  soil  gas  into  the  Tedlar  bag,  the  valve  on  the  Tedlar  bag 
 will be sealed 

 c.  The  air  within  the  Tedlar  bag  will  then  be  expelled  outdoors,  downwind  of 
 the sampling area 

 4.  If the water level does not change, the seal is intact and sampling may proceed 
 5.  If  the  water  level  lowers,  the  area  around  the  port  will  be  sealed  with  quick-drying 

 cement  and/or  the  port  will  be  removed,  the  old  silicone  sleeve  will  be  discarded 
 and  replaced  with  an  unused  silicone  sleeve,  the  port  will  be  re-installed  per 
 Section 3.1.1 and then re-tested until a seal is found to be intact 4

 6.  After  the  water  dam  test  is  complete,  the  water  will  be  evacuated  from  the 
 recessed area 

 6.6.3 SGss Sample Collection Procedure 

 Equipment List: 

 1.  Purge Pump 
 2.  Tedlar Bags 
 3.  Masterflex Tubing 
 4.  Polyethylene Tubing: 0.17” ID x 0.25” OD 

 4  If  a  seal  cannot  be  established,  an  entirely  new  SGss  port  will  be  installed  within  1  foot  of  the  original 
 location. 
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 5.  Distilled Water 
 6.  6-Liter Summa Canisters 

 SGss Sampling Procedure: 

 1.  Select sub-slab sample port(s) for sampling 
 2.  Complete water dam test while purging sub-slab sample port 

 a.  Remove rubber cap from sample port 
 b.  Connect inlet of purge pump to sample port 
 c.  Connect outlet of purge pump to tedlar bag 
 d.  Fill recessed cavity of sample location with distilled water 
 e.  Purge  1  liter  of  sub-slab  soil  gas  into  tedlar  bag  while  observing  level  of 

 water in recessed cavity 
 i.  If  water  level  does  not  change,  remove  water  from  recessed  cavity 

 and proceed with sub-slab soil gas sample collection 
 ii.  If  water  level  changes,  remove  water  from  recessed  cavity,  assess 

 sample  port,  perform  corrective  measures  and  repeat  water  dam 
 test 

 f.  Expel remain sub-slab soil gas in tedlar bag outside 
 3.  Setup one Summa Canister at a time as follows: 

 a.  unpack  the  flow  controller  and  Summa  Canister,  ensure  the  valve  is  fully 
 closed and remove brass cap from the canister. 

 b.  tighten  the  flow  controller  using  the  9/16th  wrench  provided.  (Note: 
 quarter turn past finger tight is sufficient) 

 c.  connect a flow controller to a 6-L Summa Canister 
 d.  record  'Sample  ID',  'Canister  #',  and  'Flow  Controller  #'  on  Summa 

 Canister Air Sampling Form 
 4.  Turn valve counterclockwise until there is no resistance 
 5.  Record the Initial, 1-Hour, 2-Hour vacuum readings 
 6.  If  any  vacuum  readings  are  evacuating  too  quickly,  close  valve  and  monitor 

 during Hour 2 and Hour 3 (if necessary) to confirm slower evacuation rate 
 7.  If  24  hour-TWA  (or  8  hour-TWA)  rate  is  not  projected,  replace  Summa  canister 

 and restart 
 8.  Record Hour 22 and Hour 23 (or Hour 6 and Hour 7) and Final vacuum readings 
 9.  Close  valve  if  any  reading  is  between  -5"  Hg  and  -3"  Hg  or  lower  (Note:  do  not 

 overtighten) 
 10.  Complete Chain-Of-Custody form for 6-Liter Summa Canister 
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 11.  Complete Indoor Air Building Survey Checklist 
 12.  Complete Summa Canister Air Sampling Form 
 13.  Record  all  sampling  activities  in  the  field  logbook,  note  any  deviations  from 

 planned sampling. 

 Sample Handling and Preparation: 

 1.  Samplers  will  wear  clean,  disposable  gloves  while  collecting  samples.  Gloves  will 
 be changed between sampling locations. 

 2.  Field  activities,  conditions,  and  sampling  data  (e.g.,  sample  description)  will  be 
 recorded  in  a  field  notebook.  Any  deviations  from  the  sampling  protocol  will  be 
 noted on field records and will be brought to the attention of the project manager. 

 6.7  Indoor Air Sampling 

 Equipment List: 

 1.  6-Liter Summa Canisters 

 Air Sampling Procedure: 

 1.  Select locations inside building for sampling 
 2.  Setup one Summa Canister at a time as follows: 

 a.  unpack  the  flow  controller  and  Summa  Canister,  ensure  the  valve  is  fully 
 closed and remove brass cap from the canister. 

 b.  tighten  the  flow  controller  using  the  9/16th  wrench  provided.  (Note: 
 quarter turn past finger tight is sufficient) 

 c.  connect a flow controller to a 6-L Summa Canister 
 d.  record  'Sample  ID',  'Canister  #',  and  'Flow  Controller  #'  on  Summa 

 Canister Air Sampling Form 
 e.  place  Summa  Canister  at  approximately  3'  to  5'  height  in  the 

 predetermined location 
 3.  Turn valve counterclockwise until there is no resistance 
 4.  Record the Initial, 1-Hour, 2-Hour vacuum readings 
 5.  If  any  vacuum  readings  are  evacuating  too  quickly,  close  valve  and  monitor 

 during Hour 2 and Hour 3 (if necessary) to confirm slower evacuation rate 
 6.  If  24  hour-TWA  (or  8  hour-TWA)  rate  is  not  projected,  replace  Summa  canister 

 and restart 
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 7.  Record Hour 22 and Hour 23 (or Hour 6 and Hour 7) and Final vacuum readings 
 8.  Close  valve  if  any  reading  is  between  -5"  Hg  and  -3"  Hg  or  lower  (Note:  do  not 

 overtighten) 
 9.  Complete Chain-Of-Custody form for 6-Liter Summa Canister 
 10.  Complete Indoor Air Building Survey Checklist 
 11.  Complete Summa Canister Air Sampling Form 
 12.  Record  all  sampling  activities  in  the  field  logbook,  note  any  deviations  from 

 planned sampling. 

 Sample Handling and Preparation: 

 1.  Samplers  will  wear  clean,  disposable  gloves  while  collecting  samples.  Gloves  will 
 be changed between sampling locations. 

 2.  Field  activities,  conditions,  and  sampling  data  (e.g.,  sample  description)  will  be 
 recorded  in  a  field  notebook.  Any  deviations  from  the  sampling  protocol  will  be 
 noted on field records and will be brought to the attention of the project manager. 

 6.8  EOS Sampling 

 1.  Don  clean,  disposable  gloves  while  collecting  samples;  change  gloves  between 
 sampling locations 

 2.  Label sample jars provided by the laboratory 
 3.  Collect  an  EOS  sample  using  a  bailer  after  attaching  string  to  disposable  bailer 

 and  slowly  lowering  the  bailer  into  the  EOS  floating  on  the  water  table;  Then 
 bring the bailer to the surface 

 4.  Transfer  EOS  sample  into  appropriate  sample  containers  and  ensure  there  is  no 
 headspace in VOA containers 

 5.  Record well location and time of sampling in field book 
 6.  Record samples on Chain-of-Custody form 
 7.  Place samples in iced shipping container 
 8.  Transport samples to the laboratory 
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 7  Decontamination Procedures 
 The  objective  of  decontamination  is  to  reduce  the  likelihood  of  sample 
 cross-contamination.  It  is  anticipated  that  disposable  equipment  will  be  used  to  collect 
 samples  for  most  sampling  purposes.  However,  decontamination  procedures  are 
 described  below  in  the  event  that  non-dedicated  sampling  equipment  is  used,  such  as 
 with a stainless steel trowel, hand auger, etc. 

 Sampling  equipment  and  reusable  materials  that  contact  the  soil  and/or  water  will  be 
 decontaminated  prior  to  use  on  site  and  between  sampling  locations.  All  drilling 
 equipment  will  be  decontaminated  prior  to  use  and  between  each  borehole  location. 
 Decontamination will consist of  the following: 

 1.  Non  Phosphate  detergent  wash,  consisting  of  a  dilute  mixture  of  Liquinox  and 
 distilled water (visible soil to be removed by scrubbing) 

 2.  Distilled water rinse 
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 8  Disposal of Residual Materials 
 Investigation-derived  waste  (“IDW”)  generated  during  the  work  will  be  containerized  in 
 Department  of  Transportation  (“DOT”)-approved  55-gallon  steel  drums  and  staged 
 on-site pending proper characterization and disposal. 

 Residual  materials  and/or  sampling  supplies  will  be  disposed  of  according  to  state 
 requirements.  Used  PPE  and  disposable  equipment  will  be  double  bagged  and  placed 
 in  a  municipal  refuse  dumpster.  These  wastes  are  not  considered  hazardous  and  can 
 be  sent  to  a  municipal  landfill.  Any  PPE  and  disposable  equipment  that  is  to  be 
 disposed  of  which  can  still  be  reused  will  be  rendered  inoperable  before  disposal  in  the 
 refuse dumpster. 

 Page  35  of 47 



 VCP ID  NW2009 

 Project No.  WAKS2510C12.01 

 Date:  05/04/23 

 9  Sample Documentation and Shipment 
 9.1  Field Notes 

 Field notes will be recorded in the field logbooks. 

 9.1.1  Field Logbooks 

 Field  logbooks  will  be  maintained  throughout  the  entire  sampling  and  remedial  program. 
 General entries made in the field logbook will include the following information: 

 ❏  Date 
 ❏  Location of Site 
 ❏  Weather  Conditions  (i.e.,  Clear,  Overcast,  Windy,  Sunny,  etc.),  Wind  Direction 

 and Velocity (i.e., SE @ 10 mph) and Temperature (Fº) 
 ❏  Name(s) of Field Personnel and visitors (Print) 
 ❏  Field Procedures and work plan references 
 ❏  Field Objectives for the day 
 ❏  Time Log and Description of Observed Site Conditions throughout day 
 ❏  Signature 

 Specific  entries  will  be  made  for  each  day  of  sampling  and  will  record  the  following 
 information in the field logbook: 

 ❏  Team members participating in the sampling 
 ❏  Time of arrival/entry on site and time of site departure 
 ❏  Other personnel on site 
 ❏  Summary  of  any  meetings  or  discussions  with  tribal,  contractor,  or  states/federal 

 agency personnel 
 ❏  Field objectives for the day 
 ❏  Deviations from sampling plans, site safety plans, and SAP procedures 
 ❏  Changes in personnel and responsibilities with reasons for the changes 
 ❏  Levels of safety protection 
 ❏  Calibration readings for equipment 
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 9.1.2  Photographs 

 Photographs  may  be  taken  of  the  field  activities,  as  necessary,  to  photodocument 
 sampling,  and  other  field  conditions.  Photographs  will  also  be  taken  at  the  sampling 
 locations  and  at  other  areas  of  interest  on  site.  The  photographs  may  serve  to  verify  the 
 information  entered  in  the  field  logbook.  For  each  photograph  taken,  the  following 
 information  will  be  written  in  the  logbook  or  recorded  in  a  separate  field  photography 
 log: 

 ❏  Time, date, location, and weather conditions 

 ❏  Description of the subject photographed 

 ❏  Name of person taking the photograph 

 If  a  photograph  is  selected  for  use  in  a  report  or  other  communication,  it  will  be  inserted 
 into  a  document  along  with  the  relevant  information  needed  to  provide  the  appropriate 
 context for understanding the subject of the photograph. 

 9.2  Labeling 

 Samples  will  be  labeled  to  properly  cross-reference  them  to  a  site  plan  followed  by  an 
 abbreviation  for  sample  media  (i.e.,  “S”  for  soil,  “G”  for  groundwater);  and  then  either  the 
 sample  depth  in  10th  of  a  foot  for  soil  or  date  for  groundwater  and  waste.  Examples  are 
 provided below: 

 ❏  Soil:  SB10:S100106  represents  a  soil  sample  collected  from  SB-10  with  a  depth 
 interval of 10.0’ to 10.6’ 

 ❏  Groundwater:  MW8:G031519  represents  a  groundwater  sample  collected  from 
 MW-8 on 3/15/19 

 ❏  Waste:  Drum2:W040219  represents  a  waste  sample  collected  from  Drum  2  on 
 4/2/19 

 ❏  Indoor  Air:  IA2:A032423  represents  an  indoor  sample  collected  from  location  2 
 on 3/24/23 

 ❏  Sub-slab  Soil  Gas:  SS2:A032423  represents  a  sub-slab  soil  gas  sample 
 collected from location 2 on 3/24/23 
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 9.3  Sample Chain-Of-Custody Forms and Custody Seals 

 Each  shipment  of  samples  for  laboratory  analysis  will  be  accompanied  by  a 
 Chain-of-Custody.  If  multiple  coolers  are  sent  to  the  laboratory,  copies  of  the  complete 
 Chain-of-Custody  will  be  included  within  each  cooler.  The  Chain-of-Custody  form  will 
 identify  the  contents  of  each  shipment  and  maintain  the  custodial  integrity  of  the 
 samples.  Generally,  a  sample  is  considered  to  be  in  someone's  custody  if  it  is  either  in 
 someone's  physical  possession,  in  someone's  view,  locked  up,  or  kept  in  a  secured 
 area  that  is  restricted  to  authorized  personnel.  Until  the  samples  are  shipped,  the 
 custody  of  the  samples  will  be  the  responsibility  of  The  ELAM  Group  or  the  entity 
 conducting  the  sampling.  The  sampling  personnel  will  sign  the  Chain-of-Custody  form  in 
 the  "relinquished  by"  box  and  record  date,  time,  and  air  bill  number,  if  applicable.  The 
 sample  numbers  for  all  field  samples,  field  QC  samples,  and  duplicates  will  be 
 documented  on  the  form.  A  self-adhesive  custody  seal  will  be  placed  across  the  lid  of 
 each  sample  if  shipped.  The  shipping  containers  in  which  samples  are  stored  (usually  a 
 sturdy  picnic  cooler  or  ice  chest)  will  be  sealed  with  self-adhesive  custody  seals  any 
 time they are not in someone's possession or view before shipping. 

 9.4  Package and Shipment 

 Sample  containers  will  be  placed  in  a  strong-outside  cooler.  The  sample  packaging 
 procedures that will be followed for the soil samples are described below. 

 1.  When  ice  is  used,  pack  in  zip-locked,  double  plastic  bags;  seal  drain  plug  of  the 
 cooler with fiberglass tape to prevent melting ice from leaking out of the cooler 

 2.  Line cooler bottom with bubble wrap to prevent breakage during  shipment 
 3.  Check caps for tightness and, if not full, mark the sample volume level of liquid 

 samples on the outside of the sample bottles with indelible ink 
 4.  Secure bottle/container tops with clear tape and custody seal all container tops 
 5.  Affix sample labels onto the containers with clear tape 
 6.  Wrap all glass sample containers in bubble wrap to prevent breakage 
 7.  Seal  all  sample  containers  in  heavy  duty  plastic  zip-lock  bags;  write  the  sample 

 numbers on  the outside of the plastic bags with indelible ink 
 8.  Place  samples  in  a  sturdy  cooler(s)  lined  with  a  large  plastic  trash  bag;  enclose 

 the  appropriate  chain-of-custody  forms  in  a  zip-lock  plastic  bag  affixed  to  the 
 underside of the cooler lid 
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 9.  Fill  empty  space  in  the  cooler  with  ice  bags,  bubble  wrap  or  Styrofoam  peanuts  to 
 prevent movement  and breakage during shipment 

 10.  Ice  used  to  cool  samples  will  be  double  sealed  in  two  zip  lock  plastic  bags  and 
 placed on top and around the samples to chill them to the correct temperature 

 11.  Each  ice  chest  will  be  securely  taped  shut  with  fiberglass  strapping  tape,  and 
 custody seals will be affixed to the front, right and back of each cooler if shipped 
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 10  Quality Control 
 10.1  Field Quality Control Samples 

 Field  quality  control  samples  are  intended  to  help  evaluate  conditions  resulting  from 
 field  activities  and  are  intended  to  accomplish  two  primary  goals,  assessment  of  field 
 contamination  and  assessment  of  sampling  variability.  The  former  looks  for  substances 
 introduced  in  the  field  due  to  environmental  or  sampling  equipment  and  are  assessed 
 using  blanks  of  different  types.  The  latter  includes  variability  due  to  sampling  technique 
 and  instrument  performance  as  well  as  variability  possibly  caused  by  the  heterogeneity 
 of  the  matrix  being  sampled  and  is  assessed  using  replicate  sample  collection.  The 
 following subsections cover field QC. 

 10.1.1  Assessment of Field Contamination (Blanks) 

 Field  contamination  will  be  assessed  through  the  collection  of  different  types  of  blanks 
 and include: 

 ❏  Equipment Blanks 

 ❏  Field Blanks 

 ❏  Trip Blanks 

 ❏  Temperature Blanks 

 10.1.1.1  Equipment Blanks 

 In  general,  equipment  (rinsate)  blanks  verify  the  effectiveness  of  decontamination 
 procedures  for  non-dedicated  equipment  and  will  be  collected  when  reusable, 
 non-disposable  sampling  equipment  (e.g.,  trowels,  hand  augers,  and  non-dedicated 
 groundwater  sampling  pumps)  are  being  used  for  sample  collection.  Equipment  blanks 
 will  be  collected  for  soil  and  groundwater  samples,  where  applicable.  These  blanks  are 
 submitted  “blind”  to  the  laboratory,  packaged  like  other  samples  and  assigned  their  own 
 unique  identification  number.  Equipment  rinsate  blanks  will  be  collected  by  pouring 
 distilled  water  over  the  decontaminated  sampling  equipment.  A  minimum  of  one 
 equipment  rinsate  blank  will  be  collected  per  matrix  each  day  that  sampling  equipment 
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 is  decontaminated  in  the  field.  These  blanks  are  submitted  “blind”  to  the  laboratory, 
 packaged like other samples and assigned their own unique identification number. 

 10.1.1.2  Field Blanks 

 Field  blanks  will  be  collected  if  contamination  from  ambient  conditions  in  the  sample 
 area  are  suspected.  Field  blank  samples  will  be  obtained  by  pouring  distilled  water  into 
 a  sampling  container  at  the  sampling  point.  A  minimum  of  one  field  blank  will  be 
 prepared  each  day  sampling  occurs  in  the  field.  These  blanks  are  submitted  “blind”  to 
 the  laboratory,  packaged  like  other  samples  and  each  with  its  own  unique  identification 
 number. 

 10.1.1.3  Trip Blanks 

 Trip  blanks  are  only  relevant  to  VOC  sampling  efforts.  One  trip  blank  will  be  submitted 
 to  the  laboratory  for  analysis  with  each  shipment  of  samples  for  VOC  analysis.  Trip 
 blanks  will  be  prepared  by  the  laboratory  to  evaluate  if  the  shipping  and  handling 
 procedures are introducing contaminants into the samples. 

 10.1.1.4  Temperature Blanks 

 For  each  cooler  that  is  transported  to  the  laboratory  a  sample  container  filled  with 
 distilled  water  will  be  included.  This  blank  will  be  used  by  the  sample  receiving 
 custodian at the laboratory to check the temperature of samples upon receipt. 

 10.1.2  Field Duplicate or Co-located Samples 

 Duplicate  samples  are  collected  simultaneously  with  a  standard  sample  from  the  same 
 source  under  identical  conditions  but  are  placed  into  separate  sample  containers.  Field 
 duplicates  will  consist  of  a  homogenized  sample  divided  in  two  or  else  a  co-located 
 sample.  Each  duplicate  portion  will  be  assigned  its  own  sample  number  so  that  it  will  be 
 blind  to  the  laboratory.  A  duplicate  sample  is  treated  independently  of  its  counterpart  to 
 enable assessment of field sampling procedures through comparison of the results. 
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 In  accordance  with  the  RCG,  at  least  one  field  duplicate  will  be  collected  per  parameter 
 for  every  20  samples.  Every  group  of  analytes  for  which  a  standard  sample  is  analyzed 
 will  also  include  the  analysis  of  one  or  more  duplicate  samples.  Duplicate  samples 
 should  be  collected  from  areas  of  known  or  suspected  contamination.  Since  the 
 objective  is  to  assess  variability  due  to  sampling  technique  and  possible  sample 
 heterogeneity,  source  variability  is  a  good  reason  to  collect  co-located  samples,  not  to 
 avoid their collection. 

 Duplicate  samples  will  be  preserved,  packaged,  and  sealed  in  the  same  manner  as 
 other  samples  of  the  same  matrix.  A  separate  sample  number  and  station  number  will 
 be assigned to each duplicate, and it will be submitted blind to the laboratory. 

 10.2  Laboratory Quality Control Samples 

 Laboratory  QA  procedures  and  the  use  of  Quality  Control  Samples  by  the  laboratory  is 
 presented in Appendices A and B. 
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 11  Field Variances 
 Changes  in  field  conditions  on  the  actual  day  of  sampling  or  conditions  different  from 
 that  expected  will  be  documented  in  the  field  logbook  along  with  digital  photographs, 
 when  appropriate,  to  document  the  noted  field  variances.  If  conditions  render  it 
 necessary  to  modify  the  QAPP  or  SAP,  The  ELAM  Group  Project  Manager  will  be 
 notified  of  the  proposed  changes  and  approve  such  changes  prior  to  implementation  in 
 the field. 

 Page  43  of 47 



 VCP ID  NW2009 

 Project No.  WAKS2510C12.01 

 Date:  05/04/23 

 12  Field Health and Safety Procedures 
 A  Health  and  Safety  Plan  (“HASP”)  has  been  prepared  for  the  site  and  will  be  utilized 
 while conducting the planned sampling activities. 
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