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EXECUTIVE SUMMARY 

This Sampling and Analysis Plan (SAP) encompasses field sampling and quality assurance requirements 

for the Pre-Design Investigation for soil at the Lower Subase at Naval Submarine Base – New London 

(NSB-NLON), Groton, Connecticut.   

 

The study area includes approximately 33 acres of land along the Thames River.  The Lower Subase is 

bordered on the west by the Thames River and on the east by the Providence and Worcester Railroad.  

The Lower Subase contains piers and berths for submarine docking; facilities for submarine maintenance, 

repair, and overhaul; and administrative buildings.  Under the Installation Restoration Program (IRP), the 

Navy designated seven separate zones for investigation at the Lower Subase.  The zones were 

delineated to encompass specific sites (Sites 10, 11, 13, 17, 19, 21, 22, 24, and 25) and potential sources 

to focus the preparation of reports.   

 

The Lower Subase was studied during the Phase I Remedial Investigation (RI) (Atlantic, 1992), Phase II 

RI (B&RE, 1997b), Lower Subase RI (Tetra Tech, 1999), and several other investigations.  The Lower 

Subase RI recommended that all zones proceed to feasibility studies to evaluate appropriate remedial 

alternatives.  Upon review of the Draft Lower Subase Feasibility Study (FS) (Tetra Tech, 2008), EPA 

recommended that a Pre-Design Investigation (PDI) be performed prior to the remedial design for each 

zone.    

 

The Navy’s proposed conceptual approach for selecting sample locations for the PDI was presented to 

the NSB-NLON Team during the March 16, 2009 team meeting.  A detailed investigative approach for 

Zone 7 was presented to the team during the May 14, 2009 team meeting and a detailed approach for 

Zones 1 through 4 was presented to the team during the July 16, 2009 team meeting. 

 

The purposes of the PDI are 1) to sample and analyze soil for primary contaminants of concern (COCs) at 

horizontal and vertical locations of greatest uncertainty of complying with the Industrial/Commercial (I/C) 

and Pollutant Mobility regulatory criteria to determine a more accurate estimate of the volume of soil 

requiring remediation in each zone, 2) to sample and analyze soil for Total Petroleum Hydrocarbons 

(TPH) at locations of greatest uncertainty of complying with calculated Potential Light Non-Aqueous 

Phase Liquid (LNAPL) concentrations to determine a more accurate estimate of LNAPL requiring 

remediation in each zone, and 3) to sample and analyze soil for primary COCs at horizontal and vertical 

locations of greatest uncertainty of complying with the Residential regulatory criteria to determine a more 

accurate estimate of the area of soil requiring Land Use Controls (LUCs) as long as risks exists. 
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In addition, based on resolution of regulator comments on the draft Soil SAP and draft final Lower Subase 

Feasibility Study, the following tasks were added to the PDI: 4) evaluate the effectiveness of Engineered 

Controls as a remedy by determining the extent of storm sewer lines that pass through contaminated soil 

with identified pollutant mobility concerns, 5) determine the speciation of chromium (trivalent and 

hexavalent) in the soil to more accurately determine the human health risks associated with it, and 

6) survey the condition of the existing monitoring wells in the Lower Subase to determine the extent of 

maintenance that is required. 

 

The data collected during the soil PDI to address Purposes 1 through 3 will be used in conjunction with 

soil data collected during previous Lower Subase investigations to determine the volume of soil 

exceeding regulatory criteria.  The updated soil volumes will in turn be used to select and design remedial 

actions for the Lower Subase zones. The data collected during the soil PDI to address Purposes 4 and 5 

will be used to help select and design remedial actions.  The data collected to address Purpose 6 will be 

used to schedule and complete appropriate operation and maintenance activities but also do not directly 

affect PDI decisions. 

011014/P (WS #1) Page 3 of 174 CTOs WE24 and WE57 



Project-Specific SAP Title: Pre-Design Investigation for Soil at Lower Subase  
Site Name/Project Name: NSB - NLON Revision Number: 2  
Site Location: Groton, Connecticut Revision Date: August 2010 

 

SAP Worksheets 
 
SAP Worksheet #1 -- Title and Approval Page ............................................................................................. 1 
SAP Worksheet #2 -- SAP Identifying Information ..................................................................................... 11 
SAP Worksheet #3 -- Distribution List ......................................................................................................... 13 
SAP Worksheet #4 -- Project Personnel Sign-Off Sheet ............................................................................ 16 
SAP Worksheet #5 -- Project Organizational Chart .................................................................................... 18 
SAP Worksheet #6 -- Communication Pathways........................................................................................ 19 
SAP Worksheet #7 -- Personnel Responsibilities and Qualifications Table ............................................... 21 
SAP Worksheet #8 -- Special Personnel Training Requirements Table .................................................... 29 
SAP Worksheet #9 -- Project Scoping Session Participants Sheet ............................................................ 30 
SAP Worksheet #10 – Conceptual Site Model ........................................................................................... 37 
SAP Worksheet #11 -- Project Quality Objectives/Systematic Planning Process Statements ................... 59 
SAP Worksheet #12 -- Measurement Performance Criteria Table ............................................................. 66 
SAP Worksheet #13 -- Secondary Data Criteria and Limitations Table ..................................................... 67 
SAP Worksheet #14 -- Summary of Project Tasks ..................................................................................... 68 
SAP Worksheet #15 -- Reference Limits and Evaluation Table ................................................................. 76 
SAP Worksheet #16 -- Project Schedule / Timeline Table ......................................................................... 79 
SAP Worksheet #17 -- Sampling Design and Rationale ............................................................................. 81 
SAP Worksheet #18 -- Sampling Locations and Methods/SOP Requirements Table ............................... 89 
SAP Worksheet #19 -- Analytical SOP Requirements Table .................................................................... 130 
SAP Worksheet #20 -- Field Quality Control Sample Summary Table ..................................................... 131 
SAP Worksheet #21 -- Project Sampling SOP References Table ............................................................ 132 
SAP Worksheet #22 -- Field Equipment Calibration, Maintenance, Testing, and Inspection Table ......... 133 
SAP Worksheet #23 -- Analytical SOP References Table ........................................................................ 134 
SAP Worksheet #24 -- Analytical Instrument Calibration Table ............................................................... 138 
SAP Worksheet #25 -- Analytical Instrument and Equipment Maintenance, Testing, and Inspection  
  Table ........................................................................................................................... 143 
SAP Worksheet #26 -- Sample Handling System ..................................................................................... 146 
SAP Worksheet #27 – Sample Custody Requirements Table .................................................................. 147 
SAP Worksheet #28 -- Laboratory QC Samples Table ............................................................................ 152 
SAP Worksheet #29 -- Project Documents and Records Table ............................................................... 160 
SAP Worksheet #30 -- Analytical Services Table ..................................................................................... 162 
SAP Worksheet #31 -- Planned Project Assessments Table ................................................................... 163 
SAP Worksheet #32 -- Assessment Findings and Corrective Action Responses .................................... 164 
SAP Worksheet #33 -- QA Management Reports Table .......................................................................... 165 
SAP Worksheet #34 -- Verification (Step I) Process Table ...................................................................... 166 
SAP Worksheet #35 -- Validation (Steps IIa and IIb) Process Table ....................................................... 168 
SAP Worksheet #36 -- Analytical Data Validation (Steps IIa and IIb) Summary Table ............................ 171 
SAP Worksheet #37 -- Usability Assessment ........................................................................................... 172 
 
References 
 
 
 
List of Additional Tables 
 
10-1 Summary of Soil COCs and PRGs 
11-1 Comparison Criteria for Kriging/Uncertainty Analysis for Zones 1 through 7 
14-1 Monitoring Well Construction Information and Field Measurements 
14-2 2007 Inventory Results – Lower Subase Wells 
14-3 2010 Inventory Results – Lower Subase Wells 
14-4 Field Assessment of Well Condition and Recommended Maintenance 
 
 

011014/P (WS #1) Page 4 of 174 CTOs WE24 and WE57 



Project-Specific SAP Title: Pre-Design Investigation for Soil at Lower Subase  
Site Name/Project Name: NSB - NLON Revision Number: 2  
Site Location: Groton, Connecticut Revision Date: August 2010 

 

List of Figures 
 
10-1 Facility Location Map 
10-2  Site Location Map 
10-3 Typical Cross-Section Through Southern Portion of Lower Subase 
10-4  Zone 1 Sample Location Map 
10-5 Generalized Zone 1 Geologic Cross Section 
10-6 Building 29 Foundation Cross Sections 
10-7 Layout of Former Underground Storage Tanks at Sites 10 and 11 
10-8 Zone 2 Sample Location Map 
10-9  Generalized Zone 2 Geologic Cross Section 
10-10 Zone 3 Sample Location Map 
10-11  Generalized Zone 3 Geologic Cross Section 
10-12 Zone 4 Sample Location Map 
10-13  Generalized Zone 4 Geologic Cross Section 
10-14 Zone 5 Sample Location Map 
10-15  Generalized Zone 5 Geologic Cross Section 
10-16 Zone 6 Sample Location Map 
10-17 Generalized Zone 6 Geologic Cross Section 
10-18 Zone 7 Sample Location Map 
10-19 Generalized Zone 7 Geologic Cross Section 
10-20 Lower Subase Conceptual Site Model 
17-1 Estimated BAP Equivalent Concentrations (Kriging Results) with Zone 1 PDI Sample Locations, 

Elevation: 8 to 10 feet  
17-2 Estimated BAP Equivalent Concentrations (Kriging Results) with Zone 1 PDI Sample Locations, 

Elevation: 0 to 2 feet  
17-3 BAP Equivalent Uncertainty for 1000 µg/kg with Zone 3 PDI Sample Locations, Elevation 6 to 

8 feet 
17-4 Estimated BAP Equivalent Concentrations (Kriging Results) with Zone 4 PDI Sample Locations, 

Elevation: 4 to 6 feet  
17-5 BAP Equivalent Cross-Section Map, Zones 1, 2, 3, and 4 
17-6 BAP Equivalent Cross-Section A-A' with PDI Sample Locations, Zones 1, 2, 3, and 4 
17-7 BAP Equivalent Cross-Section B-B' with PDI Sample Locations, Zone s1, 2, 3, and 4 
17-8 Estimated TPH Concentrations (Kriging Results) with PDI Sample Locations, Elevation: 8 to 

10 feet, Zones 1, 2, 3, and 4   
17-9 Estimated TPH Concentrations (Kriging Results) with PDI Sample Locations, Elevation: 0 to 

2 feet, Zones 1, 2, 3, and 4  
17-10 TPH Uncertainty for Industrial Criteria with PDI Sample Locations, Elevation: 0 to 2 feet, Zones 1, 

2, 3, and 4 
17-11 TPH Cross-Section Map, Zones 1, 2, 3, and 4 
17-12 TPH Cross-Section A-A' with PDI Sample Locations, Zones 1, 2, 3, and 4 
17-13 TPH Cross-Section B-B' with PDI Sample Locations, Zones 1, 2, 3, and 4 
17-14 TPH Cross-Section C-C' with PDI Sample Locations, Zone 1 
17-15 Estimated Lead Concentrations (Kriging Results) with PDI Sample Locations, Elevation: 6 to 

8 feet, Zones 1, 2, 3, and 4  
17-16 Lead Uncertainty for Industrial Criteria with PDI Sample Locations, Elevation: 6 to 8 feet, Zones 1, 

2, 3, and 4 
17-17 Lead Cross-Section Map, Zones 1, 2, 3, and 4 
17-18 Lead Cross-Section A-A' with PDI Sample Locations, Zones 1, 2, 3, and 4 
17-19 Lead Cross-Section B-B' with PDI Sample Locations, Zones 1, 2, 3, and 4 
17-20 PDI Sample Locations and Previous Residential Exceedances - Zone 5 
17-21 PDI Sample Locations and Previous Residential Exceedances - Zone 6 
17-22 Estimated BAP Equivalent Concentrations (Kriging Results) with PDI Sample Locations, 

Elevation: 6 to 8 feet, Zone 7 

011014/P (WS #1) Page 5 of 174 CTOs WE24 and WE57 



Project-Specific SAP Title: Pre-Design Investigation for Soil at Lower Subase  
Site Name/Project Name: NSB - NLON Revision Number: 2  
Site Location: Groton, Connecticut Revision Date: August 2010 

 

17-23 Estimated BAP Equivalent Concentrations (Kriging Results) with PDI Sample Locations, 
Elevation: 0 to 2 feet, Zone 7  

17-24 BAP Equivalent Cross-Section Map, Zone 7 
17-25 BAP Equivalent Cross-Section A-A' with PDI Sample Locations, Zone 7 
17-26 BAP Equivalent Cross-Section B-B' with PDI Sample Locations, Zone 7 
17-27 Benzo(b)fluoranthene Cross-Section A-A' with PDI Sample Locations, Zone 7 
17-28 Benzo(b)fluoranthene Cross-Section B-B' with PDI Sample Locations, Zone 7 
17-29 Estimated Lead Concentrations (Kriging Results) with PDI Sample Locations, Elevation: 6 to 

8 feet, Zone 7  
17-30 Estimated Lead Concentrations (Kriging Results) with PDI Sample Locations, Elevation: 0 to 

2 feet, Zone 7  
17-31 Lead Industrial Uncertainty Map with PDI Sample Locations, Elevation: 6 to 8 feet, Zone 7 
17-32 Lead Residential Uncertainty Map with PDI Sample Locations, Elevation: 6 to 8 feet, Zone 7 
17-33 Lead Cross-Section Map, Zone 7 
17-34 Lead Cross-Section A-A' with PDI Sample Locations, Zone 7 
17-35 Lead Cross-Section B-B' with Leachate Results and PDI Sample Locations, Zone 7 
 
List of Appendices 
 
A EPA Recommendations, Team Meeting Minutes, and Technical Approach 
 A-1 EPA October 8, 2008 Email and Attachment 
 A-2 March 16, 2009 Meeting Minutes and Topic 2 – Item 3 Presentation 
 A-3 May 14, 2009 Meeting Minutes and Topic 3B Presentation 

A-4 Meeting Minutes, April 6, 2010 and April 13, 2010 Comment Resolution Discussions, 
Draft Final Lower Subase FS, NSB-NLON, Groton, CT, Initial Issue: April 28, 2010 

A-5 Approach for Determining the Seasonal High Water Table at the Lower Subase, NSB-
NLON, Groton, Connecticut, Initial Issue: May 20, 2010 

A-6 Responses to EPA April 13, 2010 Comments and May 28, 2010 Rebuttals, Draft 
Sampling and Analysis Plan for the Pre-Design Investigation for Soil at the Lower 
Subase, NSB-NLON, Groton, Connecticut, Initial Issue: May 18, 2010; Revision 1: June 
15, 2010 

A-7  Meeting Minutes, June 17, 2010 Technical Meeting at NSB-NLON, Groton, CT 
A-8 Responses to CTDEP May 12, 2010 Comments, Draft Sampling and Analysis Plan for 

the Pre-Design Investigation for Soil at the Lower Subase, NSB-NLON, Groton, 
Connecticut, Initial Issue:  May 21, 2010, DEP Initial Rebuttal: June 21, 2010 

A-9 Approach for Selecting Samples for Chromium Speciation at the Lower Subase, NSB-
NLON, Groton, Connecticut, August 18, 2010 

 
 
B  Kriging and Uncertainty Technical Memorandums and Figures 
 B-1 Technical Memorandum on Kriging of Soil Data for Lower Subase Soil PDI SAP 
 B-2 Technical Memorandum on Uncertainty Modeling in Support of Sampling Design for  
  Lower Subase Soil PDI SAP 
 B-3 Kriging and Uncertainty Figures (Figures B-1 through B-143) 
 
C Field Standard Operating Procedures 
D Field Forms 
E Laboratory Technical Specification and Certification Letters  
F Laboratory Standard Operating Procedures, Katahdin 
G  Laboratory Standard Operating Procedures, TestAmerica Laboratories, Inc. 

011014/P (WS #1) Page 6 of 174 CTOs WE24 and WE57 



Project-Specific SAP Title: Pre-Design Investigation for Soil at Lower Subase  
Site Name/Project Name: NSB - NLON Revision Number: 2  
Site Location: Groton, Connecticut Revision Date: August 2010 

 

ACRONYMS 

AES  Atomic Emission Spectroscopy 

ARAR  Applicable or Relevant and Appropriate Requirement 
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GC/FID  Gas Chromatograph/Flame Ionization Detector 

GC/MS  Gas Chromatograph/Mass Spectrometer 

GIS  Geographic Information System 

GPS  Global Positioning System 

HASP  health and safety plan 

HAZWOPER Hazardous Waste Operations and Emergency Response Standard 

HHRA  Human Health Risk Assessment 
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NFESC  Naval Facilities Engineering Service Center 
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NIRIS   Naval Installation Restoration Information Solution 

NOAA  National Oceanic and Atmospheric Administration 

NSB-NLON Naval Submarine Base – New London 

OSHA  Occupational Safety and Health Administration 

OU  Operable Unit 

PAHs  polycyclic aromatic hydrocarbons 

PAL  Project Action Limit 

PCB  polychlorinated biphenyls 

PDI  Pre-Design Investigation 

PHSO  Project Health and Safety Officer 

PM  Project Manager 

PMC  Pollutant Mobility Criterion 

POC  Point of Contact 

PRG  Preliminary Remediation Goal 

QA   Quality Assurance 

QAM  Quality Assurance Manager 

QAO  Quality Assurance Officer 

QAPP  Quality Assurance Project Plan 

QC  quality control 

QSM  Quality Systems Manual 

R  Recovery 

RCRA  Resource Conservation and Recovery Act 

RD  Remedial Design 
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RI  Remedial Investigation 

RME  Reasonable Maximum Exposure 
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RPD   Relative Percent Difference 

RPM  Remedial Project Manager 

RSD  Relative Standard Deviation 

RSR  Remediation Standard Regulation 

S&A  Sampling & Analytical 

SAP  Sampling and Analysis Plan 

SDG  Sample Delivery Group 

SIM  Selective Ion Monitoring 

SOP  Standard Operating Procedure 

SPCC  System Performance Check Compound 
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SPLP  Synthetic Precipitation Leaching Procedure 

SQL  Structured Query Language 

SSO  Site Safety Officer 

SVOC  Semivolatile Organic Compound 

TAL  Target Analyte List 

TBD  To Be Determined 

TCL  Target Compound List 

TCLP  Toxicity Characteristic Leaching Procedure 

TEF  toxicity equivalency factor 

Tetra Tech Tetra Tech NUS, Inc. 

TPH  Total Petroleum Hydrocarbons 

UFP-QAPP Uniform Federal Policy for Quality Assurance Project Plan 

UST  underground storage tank 
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SAP Worksheet #2 -- SAP Identifying Information 

(UFP-QAPP Manual Section 2.2.4) 

 
Site Name/Number:   Lower Subase, Zones 1 through 7, which include Sites 10, 11, 13, 

17, 19, 21, 22, 24, and 25, and the Quay Wall Study Area 
Operable Unit:   OU 4 
Contractor Name:    Tetra Tech NUS, Inc. (Tetra Tech) 
Contract Number:   N62470-08-D-1001 
Contract Title:   Navy CLEAN  
Work Assignment Number: CTO WE24 
 
 
1.  This SAP was prepared in accordance with the requirements of the Uniform Federal Policy for Quality 
Assurance Plans (UFP-QAPP) [United States Environmental Protection Agency (EPA), 2005] and EPA 
Guidance for Quality Assurance Project Plans, EPA QA/G-5, QAMS (2002). 
 
2.  Identify regulatory program:  Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA) (EPA) and Resource Conservation and Recovery Act (RCRA) [Connecticut Department of 
Environmental Protection (CTDEP) for TPH] 
 
3.  This SAP is a project-specific Sampling and Analysis Plan (SAP).  
  
4.  List dates of scoping sessions that were held:  
 

Scoping Sessions       Date 
Partnering Meeting with Navy, EPA, CTDEP, and Tetra 
Tech – Team decided Tetra Tech would plan example  Pre-
Design Investigation (PDI) for Zone 7 lead  January 28, 2009 
Partnering Meeting with Navy, EPA, CTDEP, and Tetra 
Tech – Team agreed to try geostatistical approach for 
selection of sampling locations  March 16, 2009 
Partnering Meeting with Navy, EPA, CTDEP, and Tetra 
Tech – Team reviewed Zone 7 Lead PDI “strawman”  May 14, 2009 
Tetra Tech – Reviewed Data Quality Objective (DQO) 
Process Steps 1 and 2                            
                         
Tetra Tech – Planned DQOs  

June 12, 2009 
 
July 1, 2009 

Partnering Meeting conducted with Navy, EPA, CTDEP, and 
Tetra Tech – Team reviewed kriging of Zone 1 and overall 
PDI plan  July 16, 2009 
Tetra Tech – Reviewed PDI SAP with Quality Assurance 
Manager (QAM)  August 7, 2009 

 
5.  List dates and titles of SAP documents written for previous site work, if applicable: 
 
 Title         Received Date 
Oil Contamination of Groundwater at Subase New London 
(NESO, 1979) (Zones 1, 2, and 4)  
  1979 
Final Initial Assessment Study (Envirodyne, 1983) (Zone 1 
and 4)  1983 
Final Site Investigation - Subsurface Oil Contamination 
(Wehran, 1987) (Zones 1, 3,and 4)  1987 
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Hydrogeologic Investigation Underground Storage Tanks 
OT-4, OT-7, OT-8, OT-9, and Tank 54-H (Fuss & O'Neill, 
1989) (Zone 1)  1989 
Phase I RI (Atlantic, 1992) (Zone 1, 2, 3, and 4)  1992 
Action Memorandum for Building 31 (HNUS, 1993)(Zone 3)  1993 
Environmental Assessment for Pier 17 Replacement 
(Maguire, 1994)(Zone 7)  1994 
Post Removal Action Report for Building 31 Lead 
Remediation (HNUS, 1995a)(Zone 3)  1995 
Pier 33 and Berth 16/Former Incinerator Site Investigation 
(Atlantic, 1995) (Zones 5 and 7)  1995 
Removal Site Evaluation for Quay Wall (HNUS, 1995b)  
(Zone 4)  1995 
Environmental Impact Statement for Seawolf Submarine 
Homeporting on East Coast of the United States (Maguire, 
1995) (Zone 6)  1995 
Site Characterization Report for OT-10, Building 325, and 
Building 89 (B&RE, 1996) (Zone 1)  1996 
Leak Testing Investigation for Fuel Oil Distribution System  
(Heitkamp, 1996) (Zone 1, 2, 3, 4)  1996 
Existing Data Summary Report for Lower Subase RI 
(B&RE, 1997) (Zone 1, 2, 3, 4, 5, 7)  1997 
Phase II RI (B&RE, 1997) (Zone 1, 2 ,3, and 4)  1997 
Site Investigation Report for Tank Farm Investigation 
(B&RE, 1997) (Zone 1, 2, 3, and 4)  1997 
Annual NPDES Storm Water Monitoring Program  (Navy, 
1997) (Zone 1, 4, 5, and 6)  1997 
Lower Subase RI (Tetra Tech, 1999) (Zone 1, 2, 3, 4, 5, 6, 
and 7)  1999 
Draft Lower Subase Feasibility Study Report (Tetra Tech, 
2008) (Zones 1, 2, 3, 4, 5, 6, and 7)  2008 
Draft Final Lower Subase Feasibility Study Report (Tetra 
Tech, 2010a) (Zones 1, 2, 3, 4, 5, 6, and 7)  2010 
 Revised Draft Final Lower Subase Feasibility Study Report 
(Tetra Tech, 2010b) (Zones 1, 2, 3, 4, 5, 6, and 7)  2010 

  
 
6.   List organizational partners (stakeholders) and connection with lead organization:       
 

EPA (regulatory oversight), CTDEP (regulatory oversight), NAVFAC Mid-Atlantic (property owner).  
 
 
7. Lead organization (see WS #7 for detailed list of data users): NAVFAC Mid-Atlantic  
 
  
8. If any required SAP elements and required information are not applicable to the project, then circle 

the omitted SAP elements and required information on the attached table.  Provide an explanation for 
their exclusion below: Cross-walk omitted, not needed. 
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SAP Worksheet #3 -- Distribution List 

(UFP-QAPP Manual Section 2.3.1) 
 

SAP Recipients Title/Role Organization Telephone 
Number E-mail Address 

Document 
Control 
Number 

James Gravette 

Remedial Project 
Manager 

(RPM)/Responsible for 
project execution 

NAVFAC Mid-
Atlantic 757-444-0735 james.gravette@navy.mil NA 

Jon Tucker 

Quality Assurance 
Officer (QAO)/Chemist/ 

Responsible for 
approving SAP 

NAVFAC 
Atlantic 757-322-8288 jonathan.tucker@navy.mil NA 

Val Jurka 

Technical 
Advisor/Provides 

technical support to Navy 
RPM 

NAVFAC 
Atlantic 757-322-8319 val.jurka@navy.mil NA 

Richard Conant 
Environmental 

Restoration Program 
Manager/Base contact 

NSB-NLON 860-694-5649 richard.conant@navy.mil NA 

Bonnie Capito Administrative 
Record/Librarian 

NAVFAC 
Atlantic 757-322-4785 bonnie.capitor@navy.mil NA 

Kymberlee Keckler 
Remedial Project 

Manager/Approves SAP 
prior to implementation 

EPA Region 1 617-918-1385 keckler.kymberlee@.epa.gov NA 

Mark Lewis 
Environmental Analyst 

3/Approves SAP prior to 
implementation 

CTDEP 860-424-3768 mark.lewis@ct.gov NA 

Corey Rich 

Base Coordinator/Project 
Manager 

(PM)/Responsible for 
project management and 

execution 

Tetra Tech 412-921-8984 corey.rich@tetratech.com NA 
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SAP Recipients Title/Role Organization Telephone 
Number E-mail Address 

Document 
Control 
Number 

Tom Johnston 

CLEAN Contract Quality 
Assurance Manager 

(QAM)/Responsible for 
overall contract QA 

Tetra Tech 412-921-8615 tom.johnston@tetratech.com NA 

Nina Balsamo 

Project 
Engineer/Responsible for 

assisting PM with 
executing work 

Tetra Tech 412-921-8132 nina.balsamo@tetratech.com NA 

Betty Li 

Environmental 
Engineer/Performs 

geostatistical modeling 
(uncertainty analysis) for 

project 

Tetra Tech 412-921-7073 betty.li@tetratech.com NA 

Suzanne Paxton 

Geographic Information 
System (GIS) 

Analyst/Performs 
geostatistical modeling 

(kriging) for project 

Tetra Tech 412-921-8817 suzanne.paxton@tetratech.com NA 

 Keith Simpson 

Field Operations Leader 
(FOL)/ Site Safety Officer 
(SSO)/Field operations 
management and safety 

oversight 

Tetra Tech 412-921-8131 keith.simpson@tetratech.com NA 

Joe Samchuck 
Data Validation Manager 

(DVM)/Manages data 
validation activities 

Tetra Tech 412-921-8510 joseph.samchuck@tetratech.com NA 

Lee Leck Data Manager/Manages 
electronic data Tetra Tech  412-921-8856 lee.leck@tetratech.com NA 

Leanne Ganser 

Project 
Chemist/Technical 

support and Tetra Tech 
liason with laboratory 

Tetra Tech 412-921-8148 leanne.ganser@tetratech.com NA 
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SAP Recipients Title/Role Organization Telephone 
Number E-mail Address 

Document 
Control 
Number 

Kate Zaleski 

Laboratory 
PM/Responsible for 

project management and 
execution 

Katahdin 
Analytical 

Services, Inc. 
207-874-2400 kzaleski@katahdinlab.com NA 

Todd Finlayson 
EPA 

Contractor/Technical 
Support 

Gannett 
Fleming TBD rtfinlayson@gfnet.com NA 

Dave Dunlap 

Laboratory 
PM/Responsible for 

project management and 
execution 

TestAmerica, 
Inc. 412-963-7058 dave.dunlap@testamerica.com NA 

 
Each person in this table will be responsible for distributing copies of the SAP to appropriate personnel within their organization.  For example, 

Tetra Tech PM will be responsible for distributing copies of the SAP to all project personnel listed in WS #4 (Project Personnel Sign-Off Sheet). 
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SAP Worksheet #4 -- Project Personnel Sign-Off Sheet 

(UFP-QAPP Manual Section 2.3.2) 

 

 
Name 

 
Organization/Title/Role 

Telephone 
Number 

(optional) 

 
Signature/E-Mail Receipt 

SAP Section 
Reviewed 

 
Date SAP Read 

 

Corey Rich 
Tetra Tech/PM/Responsible for 
project management and 
execution 

412-921-8984 
 

All 
 

Tom Johnston Tetra Tech/QAM/Ensures quality 
of project activities 412-921-8615 

 
All 

 

 Keith Simpson 
Tetra Tech/FOL and SSO/Field 
operations management and 
safety oversight 

412-921-8131 
 

All 
 

Jennifer Carothers 

Tetra Tech/Project Health and 
Safety Officer (PHSO)/ 
Preparation of Health and Safety 
Plan (HASP)  

412-921-8083 

 
Worksheet #s 10, 11, 

14, and HASP 

 

Nina Balsamo Tetra Tech/Project Engineer/ 
Oversight of investigations 412-921-8132 

 
All 

 

Leanne Ganser 

Tetra Tech/Project 
Chemist/Technical support and 
Tetra Tech liaison with 
laboratory 

412-921-8148 

 
Worksheet #s 12, 14, 
15, 19, 20,23-28,30, 

34-37 

 

Joseph Samchuck 
Tetra Tech/ DVM/ Manages 
validation activities 412-921-8510 

 Worksheet #s 12, 14, 
15, 19, 20,23-28,30, 

34-37 

 

Lee Leck 
Tetra Tech/Data 
Manager/Manages electronic 
data 

412-921-8856 
 Worksheet #s 12, 14, 

15, 19, 20,23-28,30, 
34-37 

 

Kate Zaleski 
Katahdin/Project Laboratory PM/ 
Responsible for project 
management and execution 

207-874-2400 

 Worksheet #s 12, 14, 
15, 19, 20,23-28,30, 

34-37 
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Name 

 
Organization/Title/Role 

Telephone 
Number 

(optional) 

 
Signature/E-Mail Receipt 

SAP Section 
Reviewed 

 
Date SAP Read 

 

Dave Dunlap 

Test America/Project Laboratory 
PM/  
Responsible for project 
management and execution 

412-963-7058 

 
Worksheet #s 12, 14, 
15, 19, 20,23-28,30, 

34-37 
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 D

SAP Worksheet #5 -- Project Organizational Chart 

(UFP-QAPP Manual Section 2.4.1) 

 

Lines of Authority    Lines of Communication 

 

 

Mark Lewis 
CTDEP  

RPM 
(860-424-

3768) 

James 
Gravette 

NAVFAC RPM 
(757-444-

0735) 

Kymberlee 
Keckler 

EPA  
Region 1 RPM 

(617-918-
1385) 

Jon Tucker 
Navy QAO 

(757-322-8288) 

Richard 
Conant 

Environmental 
Restoration 

Manager 
(860-694-

5649) 

Tom Johnston 
Tetra Tech 

QAM 
(412-921-8615) 
 

Leanne Ganser 
Tetra Tech 

Project Chemist 
(412-921-8148) 

Corey Rich 
Tetra Tech 

PM / 
Base Coordinator 
(412-921-8984) 

Tetra Tech 
FOL/SSO 

Keith Simpson 
(412-921-8131) 
Field Technician 

Joe Samchuck 
Tetra Tech 

DVM  
(412-921-

8510) 

Kate Zaleski 
Katahdin Analytical 

Services 
Laboratory PM 
(207-874-2400) 

Tetra Tech 
Project Engineer 

Statistician 
GIS Specialist 

Database 
Technician 

Subcontractors 
Drilling  

Utility Clearance 
Surveying 

IDW 

Dave Dunlap 
TestAmerica, Inc. 

Laboratory PM 
(412-963-7058) 

Matt Soltis 
Tetra Tech  
Health and 

Safety Manager 
(HSM) 

(412-921-8912) 
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SAP Worksheet #6 -- Communication Pathways 

(UFP-QAPP Manual Section 2.4.2) 

Communication Driver Responsible Affiliation Name 
Phone 

Number 
and/or E-Mail 

Procedure 

SAP amendments 
Tetra Tech PM 
NAVFAC RPM 

Corey Rich 
James Gravette 

412-921-8984 
757-444-0735 

After realizing an amendment is needed, PM 
will send NAVFAC a concurrence letter 
within 7 days.  The NAVFAC RPM will sign 
the letter within 5 days of receipt.  

Schedule changes Tetra Tech PM  Corey Rich 412-921-8984 

When impact is realized, the PM will send 
NAVFAC a schedule concurrence letter 
within 7 days or prior to the first affected 
deliverable date.  

Field issues that require changes 
in scope or implementation of 
field work 

FOL  
NAVFAC RPM 
Tetra Tech PM 

Keith Simpson 
James Gravette 
Corey Rich 

412-921-8131 
757-444-0735 
412-921-8984 

FOL informs PM verbally the day the issue is 
realized.  PM informs the NAVFAC RPM of 
the issue verbally or via e-mail within 1 day 
of the FOL’s notification.  PM also sends a 
concurrence letter to the NAVFAC RPM 
within 7 days, if project scope is affected.  
The NAVFAC RPM will sign the letter within 
5 days of receipt.  Document changes on a 
Field Task Modification Request (FTMR) 
form. 

Stop work recommendations, for 
example, to protect workers from 
unsafe conditions/situations or to 
prevent a degradation in quality 
of work 

FOL/SSO 
Tetra Tech PM 
Tetra Tech QAM 

Keith Simpson 
Corey Rich 
Tom Johnston 

412-921-8131 
412-921-8984 
412-921-8615 

On the day the problem is identified, FOL, 
SSO, or QAM informs PM verbally and 
documents problem on an FTMR.  On the 
same day of the notification from the FOL, 
PM informs the NAVFAC RPM and 
Environmental Restoration Program 
Manager via e-mail. 
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Communication Driver Responsible Affiliation Name 
Phone 

Number 
and/or E-Mail 

Procedure 

Field or laboratory data quality 
issues  

FOL 
 
Laboratory PMs 
 
 
Tetra Tech Project Chemist 

Keith Simpson 
Kate Zaleski 
Dave Dunlap 
 
Leanne Ganser 

412-921-8131 
207-874-2400 
412-963-7058 
412-921-8148 

When issue is related to field data, the FOL 
informs the PM and documents problem on 
a FTMR if necessary.  On the same day of 
the notification from the FOL, PM informs 
the NAVFAC and Installation coordinator via 
email.  When issue is related to chemical 
data, Laboratory PM notifies Project Chemist 
via e-mail or telephone within 2 days of 
identification of problem.  Project Chemist 
notifies Tetra Tech PM verbally within 1 day. 
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SAP Worksheet #7 -- Personnel Responsibilities and Qualifications Table 

(UFP-QAPP Manual Section 2.4.3) 

 

Name Title Organizational 
Affiliation Responsibilities 

Jim Gravette Navy RPM NAVFAC Mid-Atlantic Functions as primary Navy 
interface with the Tetra Tech PM 
and regulatory RPMs. 
• Oversees Tetra Tech 

management of project. 
• Provides Navy input through 

participation in technical 
meetings, review of SAP and 
project documents, and 
regular discussion with Tetra 
Tech PM and Regulatory 
RPMs. 

Richard Conant Environmental Restoration 
Program Manager 

NSB-NLON Functions to support NSB-NLON 
issues as identified by the Navy 
RPM. 

Kymberlee Keckler 
Mark Lewis 

Regulatory RPMs EPA Region I 
CTDEP 

Functions as primary regulatory 
interface with the Navy RPM. 
• Provide regulatory input 

through participation in 
technical meetings, review of 
SAP and project documents, 
and regular discussion with 
Navy RPM. 

• Provide approval of 
documents in accordance with 
the requirements of the 
Federal Facility Agreement 
(FFA) for NSB-NLON. 
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Name Title Organizational 
Affiliation Responsibilities 

Corey Rich PM Tetra Tech Oversees project, financial, 
schedule, and technical day-to-
day management of the project. 
• Ensures timely resolution of 

project-related technical, 
quality, and safety questions 
associated with operations. 

• Functions as the primary 
interface with the NAVFAC 
RPM, regulators, field and 
office personnel, and 
laboratory points of contact. 

• Ensures that health and safety 
issues related to this project 
are communicated effectively 
to all personnel and off-site 
laboratories. 

• Monitors and evaluates all 
subcontractor performance. 

• Coordinates and oversees 
work performed by field and 
office technical staff (including 
data validation, data 
interpretation, and report 
preparation). 

• Coordinates and oversees 
maintenance of all project 
records. 

• Coordinates and oversees 
review of project deliverables. 

• Prepares and issues final 
deliverables to the Navy.   
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Name Title Organizational 
Affiliation Responsibilities 

Keith Simpson FOL            Tetra Tech Supervises, coordinates, and 
performs field sampling activities.  
Specific responsibilities include: 
• Functions as the on-site 

communications link between 
field staff members, 
subcontractors, and Tetra 
Tech PM. 

• Oversees mobilization and 
demobilization of all field 
equipment and 
subcontractors. 
Coordinates and • manages 
field technical staff. 
Adheres to the work • 
schedules provided by the 
PM. 
Ensu• res proper maintenance 
of site logbooks, field 
logbooks, and field 
recordkeeping. 
Initiates FTMRs • (field change 
orders) when necessary. 
Identifies and resolves • 
problems in the field, 
implements and documents 
corrective action (CA) 
procedures, and provides 
communication between the 
field team and project 
management.  Alerts off-site 
analytical laboratory of any 
special health and safety 
hazards associated with 
environmental samples.  
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Name Title Organizational 
Affiliation Responsibilities 

• nsures that all health and 
safety requirements for the 
investigation are 
implemented in the field. 
Alerts off-site analytical 

l 

E

• 
laboratory of any specia
health and safety hazards 
associated with 
environmental samples. 
FOL responsibilities inclu
initiating and conducting 

• de 

equipment inventories to 
ensure that equipment is 
available, purchasing 
equipment as required, 
staging equipment for 
efficient loading and transport 
from the office to the site, 
and, after field activities are 
completed, demobilizing the 
equipment. 

Keith Simpson SSO Tetra Tech The r  SSO will be responsible fo
 antraining d monitoring site 

conditions.  Details of these 
responsibilities are presented in 
the HASP and include: 
• Controlling specific health 

and safety-related field 
operations such as personnel 
decontamination, monitoring 
of worker heat or cold stress, 
and distribution of safety 
equipment. 
 
 
 

011014/P (WS #7) Page 24 of 174 CTOs WE24 and WE57 



Project-Specific SAP Title: Pre-Design Investigation for Soil at Lower Subase   
Site Name/Project Name: NSB - NLON Revision Number: 02 
Site Location: Groton, Connecticut Revision Date: August 2010 

  

Name Title Organizational 
Affiliation Responsibilities 

• onducting and documenting 
a daily health and safety 
briefing each day while on 
site. 
Ensuring that field personn

C

• el 
comply with all procedures 
established in the HASP. 
Identifying SSOs in his/her 
absence. 

• 

• Terminating work if an 
imminent safety hazard, 
emergency situation, or other 
potentially dangerous 
situation is encountered. 
Ensuring the availability a
the condition of health and 

• nd 

safety monitoring equipment. 
Coordinating with the FOL 
and PM to institute and 

• 

document any necessary 
HASP modifications. 
Ensuring that facility 
personnel and subcon

• 
tractors 

are adequately advised and 
kept clear of potentially 
contaminated materials. 
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Name Title Organizational 
Affiliation Responsibilities 

Tom Johnston  
 

QAM Tetra Tech Reviews the SAP, oversees 
preparation of laboratory scope, 
and conducts data quality review.  
Ensures that quality aspects of 
the CLEAN program are 
implemented.  Specific 
responsibilities include: 
• Develops, maintains, and 

monitors QA policies and 
procedures. 

• Provides training to Tetra 
Tech staff in QA/quality 
control (QC) policies and 
procedures. 
Conducts sy• stems and 
performance audits to 
monitor compliance with 
environmental regulations, 
contractual requirements, 
SAP requirements, and 
corporate policies and 
procedures. 
Audits projec• t records. 

• Monitors subcontractor QCs 
and records. 
Assists in the•  development of 
CA plans and ensuring 
correction of non-
conformances reported in 
internal or external audits. 
Ensures that this SAP meets•  
Tetra Tech, Navy, and EPA 
QA requirements. 
Prepares QA repo• rts for 
management. 
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Name Title Organizational 
Affiliation Responsibilities 

Joseph Samchuck DVM Tetra Tech Manages data validation 
activities, including: 
• Ensuring QA of data 

validation deliverables.  
• Providing technical advice on 

data usability. 
Coordinating and • maintaining 
data validation review 
schedule. 

 
Matt Soltis HSM Tetra Tech Oversees Tetra Tech CLEAN 

Health and Safety Program 
including: 
• Provides technical advice to 

the Tetra Tech PM on 
matters of health and safety. 
Oversees the development • 
and review of the HASP. 
Conducts health and safety • 
audits. 
Prepare• s health and safety 
reports for management. 
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Name Title Organizational 
Affiliation Responsibilities 

Leanne Ganser Project chemist Tetra Tech Provides support to the project 
including: 
• Assisting in preparation of 

SAP. 
• Preparing laboratory scopes 

of work, coordinates analyses 
with laboratory chemists, 
ensures that the laboratory 
scope of work is followed, 
and communicates with Tetra 
Tech staff. 
Providing te• chnical advice to 
the Tetra Tech team on 
matters of project chemistry. 
Reviewing laboratory data. • 

• Evaluating data usability. 
• Functioning as the primary 

interface between the 
subcontracted laboratory and 
Tetra Tech staff. 

Kate Zaleski Laboratory PM Katahdin Analytical Coo s with 
Services, Inc. 

rdinates analyse
laboratory chemists, ensures that 
scope of work is followed, 
provides QA of data packages, 
and communicates with project 
staff. 

Dave Dunlap Laboratory PM  TestAmerica, Inc. dinates analyses with Coor
laboratory chemists, ensures that 
scope of work is followed, 
provides QA of data packages, 
and communicates with project 
staff. 
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SAP Worksheet #8 -- Special Personnel Training Requirements Table 

(UFP-QAPP Manual Section 2.4.4) 

 
All field personnel will have appropriate training to conduct the field activities to which they are assigned.  Additionally, each site worker will be 

required to have completed routine training including a 40-hour course (and 8-hour refresher, if applicable) in Hazardous Waste Operations and 

Emergency Response (HAZWOPER) training as described under Occupational Safety and Health Administration (OSHA) 29 Code of Federal 

Regulations (CFR) 1910.120(b)(4).  Safety requirements are addressed in greater detail in the accompanying Tetra Tech HASP included under 

separate cover. 
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SAP Worksheet #9 -- Project Scoping Session Participants Sheet 

(UFP-QAPP Manual Section 2.5.1)  

  

Project Name: PDI for Soil at Lower Subase  
 
Projected Date(s) of Sampling:  
August  through September 2010 
 
Project Manager:  Corey Rich 

 
Site Name: NSB-NLON Lower Subase 
 
 
Site Location: Groton, Connecticut 
 

Dates of Sessions:  01/28/09, 2/18/09, 2/24/09, 3/16/09, 5/14/09, 6/17/09, 7/16/09, and follow-up e-mails 
(not all participants attended all meetings) 
Scoping Session Purpose: Discuss Soil PDI and other issues as noted on WS #2 

 
Name 

 
Title 

 
Affiliation 

 
Phone # 

 
E-Mail Address 

 
Project 

Role 

Richard Conant 
Environmental 
Restoration 
Program Manager 

NSB-NLON 860-694-5649 Richard.Conant@navy.mil Management 

James Gravette RPM NAVFAC 
Mid-Atlantic 757-444-0735 James.Gravette@navy.mil Management 

Val Jurka Technical Lead NAVFAC 
Atlantic 757-322-8319 Val.Jurka@navy.mil Navy Review 

Kymberlee Keckler RPM 
EPA  
Region 1 

617-918-1385 Keckler.Kymberlee@.epa.gov Regulatory 
Review 

Greg Kemp Project Engineer Gannett 
Fleming 

603-625-9116 
 

gkemp@gfnet.com Consultant 
for EPA 

Mark Lewis Environmental 
Analyst 3 CTDEP 860-424-3768 Mark.lewis@ ct.gov Regulatory 

Review 

Dave Peterson Legal Counsel 
EPA  
Region 1 

617-918-1891 Peterson.David@.epa.gov Regulatory 
Review 

Corey Rich Base Coordinator Tetra Tech 412-921-8984 Corey.Rich@tetratech.com Project 
Management 

Betty Li (by phone) Environmental 
Engineer Tetra Tech 412-921-7073 Betty.Li@tetratech.com Statistician 

Nina Balsamo Civil Engineer Tetra Tech 412-921-8132 Nina.Balsamo@tetratech.com Project 
Engineer 

 

Information regarding the project scoping sessions is provided in Appendix A, including EPA’s Pre-Design 

Investigation Recommendations, Meeting Minutes, and Meeting Presentations.  Relevant detailed 

information regarding the sessions is provided below.  

 

Comments/Decisions:  

• Tetra Tech reviewed the general approach for the geostatistical uncertainty method and the relevant 

regulatory requirements.  Under the Industrial/Commercial (I/C) scenario, soil with lead 
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concentrations greater than 1,090 mg/kg in the top 2 feet beneath pavement would be remediated.  

For the residential scenario, soil with lead greater than 400 mg/kg was relevant to a depth of 15 feet 

to determine the area of risk.  

 

• The project team agreed that proposed mass lead sampling locations will also be sampled for 

Synthetic Precipitation Leaching Procedure (SPLP) lead instead of using geostatistics to select SPLP 

sampling locations.  

 

• M. Lewis suggested doing additional sampling and analyzing the samples by SPLP. 

 

• M. Lewis was concerned that light non-aqueous phase liquid (LNAPL) could be a contaminant source 

even if it could not be released as a free phase. 

 

• D. Peterson stated that the Resource Conservation and Recovery Act (RCRA) standards are relevant 

within areas defined by the risk/cleanup goal if levels exceed TCLP regulatory limits or the 20 times 

rule.  He also stated that high lead concentrations in saturated soil are not under Connecticut 

jurisdiction, but as a hazardous waste issue, we would still need institutional controls or a soil 

management plan to prevent digging.  

 

• D. Peterson mentioned that if any sources are post-1980, they will be held to different cleanup 

standards (RCRA).  D. Conant indicated that none of the sources are likely to be from after 1980.  

 

• C. Rich stated that the area with lead concentrations greater than 400 mg/kg needs to be delineated 

to determine the area that will require Land Use Controls (LUCs).  

 

• Because CTDEP Direct Exposure Criteria (DEC) apply to 15 feet below ground surface (bgs) for 

residential use or industrial use when no LUCs are implemented, M. Lewis expects some degree of 

understanding of concentrations at 15 feet bgs.  

 

• M. Lewis said that CTDEP Remediation Standard Regulations (RSRs) incorporate RCRA by 

reference, where hazardous waste is determined by the Toxicity Characteristic Leaching Procedure 

(TCLP). He also stated that we can test by TCLP or SPLP, but CTDEP encourages the use of SPLP.  

Exceedances of the “20 times rule” indicate the potential to leach at concentrations greater than the 

Pollutant Mobility Criteria (PMC).  

 

• C. Rich stated that this PDI method will be used to develop sampling plans for all the zones. The 

Feasibility Study (FS) will proceed with the data we have, and the draft PDI work plan will be done 
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before the FS is completed.  The data collected under the PDI work plan will be incorporated into 

future documents.  

 

• Discussed that if the Navy removes the pavement, they would need to reassess the I/C scenario.  

The Navy stated that it does not foresee removing the pavement, but if they do, they will review their 

assumptions.  G. Kemp said the FS and/or LUC Remedial Design (RD) needs a paragraph to that 

effect.  

 

• Regardless of the regulatory requirements, Navy guidance requires evaluating the clean closure 

scenario.  

 

• Tetra Tech discussed that part of the focus of the PDI will be on sampling clean soil to bound extent 

of contamination.  

 

• K. Keckler presented to the team a summary of discussions between the Navy and EPA that occurred 

at a meeting in Newport, Rhode Island. EPA discussed how to handle lead-contaminated soil at three 

levels of contamination: 

 

- Lead concentrations greater than the Adult Lead Model for full time employees (1,090 mg/kg). 

- Lead concentrations between 1,090 mg/kg and the residential risk concentration for direct contact 

(400 mg/kg). 

- Soil with lead concentrations less than 400 mg/kg. 

 

EPA indicated it will not require additional TCLP testing in areas where lead concentrations are less 

than the residential DEC of 400 mg/kg even if concentrations exceed the “20 times rule” 

(concentration of  lead greater than 20 x 5 mg/L, or 100 mg/kg).  EPA has not yet determined its 

policy regarding areas with lead concentrations between 400 mg/kg and 1,090 mg/kg and there is 

uncertainty regarding the approach for soil with lead concentrations greater than 1,090 mg/kg.  

 

• EPA suggested that maps be developed showing areas of soil with lead concentrations greater than 

industrial DEC (1,090 mg/kg), between the industrial and residential DEC (400 to 1,090 mg/kg), and 

less than the residential DEC (400 mg/kg).  K. Keckler said that EPA had more flexibility on releases 

prior to 1980.  Pre-1980 releases may only need institutional controls.  TCLP tests should be 

conducted where post-1980 releases occurred.  EPA will “buy off” on pre-1980 releases.   
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Action Items: 

• K. Keckler asked the Navy to review multimedia inspections and RCRA inspections to look for 

evidence of hazardous waste spills.  D. Conant reviewed EPA and state inspection reports and 

provided results to the team.  Inspection reports uncovered nothing of EPA concern. 

 

Consensus Decisions:  

• The Project Team agreed that additional data must be collected to limit the amount of remediation 

that must be done to return the sites to acceptable concentration levels. 

 

• CTDEP will allow calculation of alternative PMC for Zones 2 through 7.  

 

• Team agreed to implement the geostatistical approach provided in the Zone 7 example for the PDI 

SAP for Zones 1 through 7. 

 

• The Navy will include a paragraph in the PDI report that states that if there are land surface changes 

(e.g., removal of pavement), the Navy will review the I/C criteria assumptions.   

 

• The Navy needs to compare concentrations of each PAH to each PMC.  Benzo(a)pyrene (BAP) 

equivalent concentrations were only used for kriging and geostatistics, not for risk assessments.  

 

• Based on the review of inspections conducted by D. Conant, K. Keckler determined that the RCRA 

requirements in the FS will be relevant and appropriate, thereby enabling an Applicable or Relevant 

and Appropriate Requirement (ARAR) compliant alternative that requires Institutional Controls. 

 

• The Navy's industrial PRG for lead will be 1,090 mg/kg (based on risk assessment) not the CTDEP 

Industrial RSR of 1,000 mg/kg.  Therefore, soil with lead concentrations greater than 1,090 mg/kg 

will be targeted for remediation, and soil with concentrations between 400 mg/kg and 1,090 mg/kg 

will be managed with LUCs. 
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Date of Session:  06/12/09, 7/01/09, and 8/07/09 
Scoping Session Purpose: Reviewed seven-step DQO process for Zone 1 through 7 UFP-SAP 
(not all participants attended all meetings) 

 
Name 

 
Title 

 
Affiliation 

 
Phone # 

 
E-mail Address 

 
Project 

Role 

Corey Rich Base Coordinator Tetra Tech 412-921-8984 Corey.Rich@tetratech.com Project 
Management 

Nina Balsamo Civil Engineer Tetra Tech 412-921-8132 Nina.Balsamo@tetratech.com Project 
Engineer 

Betty Li Environmental 
Engineer Tetra Tech 412-921-7073 Betty.Li@tetratech.com Statistician 

Leanne Ganser Project Chemist Tetra Tech 412-921-8148 Leanne.Ganser@tetratech.com Chemist 

Tom Johnston  QAM Tetra Tech 412-921-8615 Tom.Johnston@tetratech.com DQO Advisor 

Peggy Churchill 
(by phone) 

DQO Facilitator Tetra Tech 321-636-1300 
Peggy.Churchill@tetratech.com DQO Advisor 

 

Comments/Decisions:  

• Tetra Tech to confirm with the Navy how they plan to use the PDI results.  Will the results be used in 

the FS or not until afterward? 

 

• Discussions focused on WSs #10 and #11. 

 

Action Items: 

• N. Balsamo to proceed with SAP and DQO facilitator and QAM to provide input and partial reviews of 

SAP as progress is made. 

 

Project Name: PDI for Soil at Lower Subase  
 
Project Manager:  Corey Rich 

Site Name: NSB-NLON Lower Subase 
 
Site Location: Groton, Connecticut 
 

Dates of Sessions:  4/6/10, 4/13/10, 6/17/10 
Scoping Session Purpose: Discuss Soil PDI responses to comments 

 
Name 

 
Title 

 
Affiliation 

 
Phone # 

 
E-Mail Address 

 
Project 

Role 

Richard Conant 
Environmental 
Restoration 
Program Manager 

NSB-NLON 860-694-5649 Richard.Conant@navy.mil Management 

James Gravette RPM NAVFAC 
Mid-Atlantic 757-444-0735 James.Gravette@navy.mil Management 

Val Jurka Technical Lead NAVFAC 
Atlantic 757-322-8319 Val.Jurka@navy.mil Navy Review 
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Project Name: PDI for Soil at Lower Subase  
 
Project Manager:  Corey Rich 

Site Name: NSB-NLON Lower Subase 
 
Site Location: Groton, Connecticut 
 

Dates of Sessions:  4/6/10, 4/13/10, 6/17/10 
Scoping Session Purpose: Discuss Soil PDI responses to comments 

Kymberlee Keckler RPM 
EPA  
Region 1 

617-918-1385 Keckler.Kymberlee@.epa.gov Regulatory 
Review 

Greg Kemp Project Engineer Gannett 
Fleming 603-625-9116 gkemp@gfnet.com Consultant 

for EPA 

Mark Lewis Environmental 
Analyst 3 CTDEP 860-424-3768 Mark.lewis@ ct.gov Regulatory 

Review 

Dave Peterson Legal Counsel 
EPA  
Region 1 

617-918-1891 Peterson.David@.epa.gov Regulatory 
Review 

Corey Rich Base Coordinator Tetra Tech 412-921-8984 Corey.Rich@tetratech.com Project 
Management 

Nina Balsamo Civil Engineer Tetra Tech 412-921-8132 Nina.Balsamo@tetratech.com Project 
Engineer 

 

Comments/Decisions:  

• Responses to CTDEP comments and rebuttals and EPA comments and rebuttals were discussed. 

(Refer to Appendices A-4, A-6, A-7 and A-8.)   

 

• The number of samples in unpaved areas was discussed.  The number of planned samples in 

unpaved areas is acceptable. 

 

• An additional sample will be located near the Zone 5 former UST. 

 

• Ten samples and one duplicate will be analyzed for hexavalent and trivalent chromium to address 

human health risk issues. 

 

• Measurement of storm sewer inverts will be added to the PDI SAP to address engineering controls for 

the FS alternatives. 

 

• The Navy has demolished some buildings since the Draft SAP was written. 

 

• A well survey will be completed to document existing condition on remaining monitoring wells in the 

Lower Subase. 
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Action Items: 

• CTDEP to provide formal review of responses to comments. 

• Site walk by D. Conant, N. Balsamo and C. Rich on June 18, 2010 to confirm unpaved areas, 

demolished buildings, and potential additional sampling location in Zone 5 near former UST. 

 

Consensus Decisions:  

• Hexavalent chromium will be analyzed using Method 6800 and trivalent chromium will be computed 

by subtracting the hexavalent chromium concentration from the total chromium concentration. 

 

• Mean high water level will be used to represent seasonal high water level.  

 

• In addition to kriging of the BAP equivalent concentration, individual PAH exceedances would be 

considered to determine the soil volumes exceeding criteria for both the I/C and residential scenario. 

 

• Post-SAP lead PMC evaluation will be based on SPLP results, not TCLP or mass lead 

concentrations.  
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SAP Worksheet #10 – Conceptual Site Model 

(UFP-QAPP Manual Section 2.5.2) 

 
10.1 INTRODUCTION 

A draft Lower Subase FS report was submitted to the regulators in March 2008.  EPA’s comments on the 

FS report were received on June 11, 2008, CTDEP’s comments on the draft FS report were received on 

August 18, 2008, and comment resolution was conducted from their receipt until November 2009.  During 

the course of comment resolution, significant changes to the FS were agreed to by the NSB-NLON 

Project Team.  One of the major changes to which the team agreed was that a PDI for soil at the Lower 

Subase would be necessary prior to completing remedial actions to refine the extent and volume of 

contaminated soil.  EPA requested that the extent of the soil PDI be defined and incorporated into the FS.  

EPA’s recommendations for the soil PDI were documented in an e-mail received on October 8, 2009, and 

this e-mail is included in Appendix A.  EPA’s major concern was the sparseness of data for the top 2 feet 

(0 to 2 feet bgs) of soil in paved areas, especially at locations where concentrations exceeded DEC at 

deeper depths (2 to 4 feet bgs), and in the top 4 feet of soil in unpaved areas.  As a result of discussions 

during two technical meetings (see Meeting Minutes in Appendix A-2 and A-3), the team agreed to use a 

geostatistically based approach (kriging and uncertainty analysis) to define the current extent of 

contaminated soil, identify data gaps, and develop the sampling program for the soil PDI.  The results of 

the geostatistical modeling are provided in Appendix B and are further discussed below and in WS #17.  

The team agreed that the soil PDI would be conducted after completion of the Lower Subase FS but prior 

to completion of the Record of Decision (ROD) so that the PDI data could be used to select final remedies 

for the Lower Subase sites.   

 

The draft final Lower Subase FS was completed in January 2010 and comments were received from EPA 

in a letter dated March 1, 2010 and CTDEP on March 29, 2010.  Based on a Team meeting on April 6, 

2010, it was determined that chromium speciation (trivalent and hexavalent chromium) analysis would be 

performed on select soil PDI samples to address new EPA risk guidance (Appendix A-4).  Although 

additional sampling locations do not need to be added, some planned sampling locations, specifically in 

Zones 4 and 7, will be analyzed for total and hexavalent chromium (trivalent chromium to be calculated by 

total chromium minus hexavalent chromium).  In addition, historic data will be reevaluated so that when 

more than half of a historic sample is below the seasonal high water table, the entire sample will be 

considered below the water table for evaluating Pollutant Mobility Concerns.  TPH will not be listed as a 

CERCLA COC, but will be retained as a State COC for remediation. It was also determined during the 

April 6, 2010 and subsequent April 13, 2010 conference call that an effort was required to evaluate the 

effectiveness of Engineered Controls as a remedy by determining the extent of storm sewer lines that 

pass through contaminated soil.  The concern is leaking storm sewers could act as a water supply to 

mobilize contaminants in soil underneath the pipeline.  In addition, it was determined that a survey of the 
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condition of the existing monitoring wells in the Lower Subase was required to determine the necessary 

maintenance. 

 

10.2 FACILITY AND LOWER SUBASE DESCRIPTION 

NSB-NLON, originally designated a Navy Yard in 1868, is located in southeastern Connecticut in the 

Towns of Ledyard and Groton and is situated on the eastern bank of the Thames River, approximately 

6 miles north of Long Island Sound (Figure 10-1).  The Providence and Worcester Railroad borders the 

eastern edge of the Lower Subase, and the Thames River bounds the Lower Subase to the west 

(Figure 10-2).   

 

The Lower Subase contains piers and berths for submarine docking; facilities for submarine maintenance, 

repair, and overhaul; and administrative buildings (Figure 10-2). In 1898, the Norwich and Worcester 

branch of the New York - New Haven - Hartford Railroad constructed a rail line along the eastern edge of 

what is now the Lower Subase.  This rail line subsequently became the Providence and Worcester 

Railroad.  Between 1868 and 1966, large volumes of fill were placed along the entire length of the NSB-

NLON shorefront.  The fill was stabilized by pilings, bulkheads, and seawalls and used to create 

approximately 23 acres of additional land.  The Navy subsequently constructed buildings and piers and 

installed utilities throughout the area.   For investigative purposes, the Lower Subase was subdivided into 

seven zones.  As shown on Figure 10-2, Installation Restoration Program (IRP) Sites 10, 11, 13, 17, 19, 

21, 22, 24, and 25 are located in the zones.  Buildings 29 and 490 (Zone 1), Buildings 20 and 75 

(Zone 2), former Buildings 31 and 78 (Zone 3), Buildings 35, 79, and 85 and former Building 80 (Zone 4), 

and Buildings 106, 153, 57, and 478 (Zone 7) are constructed over post-1868 fill (Ecology and 

Environment, Inc., 1992). 

 

In 1940, the Navy constructed a wooden platform and quay wall in the southern portion of the Lower 

Subase.  The wooden platform is believed to be in place between Piers 2 and 15 (Zones 1 through 4 and 

the southern portion of Zone 7) (see Figure 10-3).  The platform is 4 inches thick and supported by 10- to 

12-inch-square wooden joists and 8-inch-diameter timber pilings.  A steel bulkhead was erected along the 

Thames River in 1952 and is constructed of steel sheet piling and supports.  During construction of the 

bulkhead, the quay wall and wooden platform were covered with approximately 6 to 7 feet of sand and 

gravel fill, and the area was paved for vehicular access along Albacore Road.  The quay wall is located 

approximately 4 feet east of the steel bulkhead, immediately beneath the paved surface.  Fill soil below 

the wooden platform and quay wall periodically washes out to the Thames River.  Void spaces of 3 to 

8 feet exist discontinuously beneath the wooden platform.  Sand and gravel fill separate the void spaces, 

and the void spaces are replaced with sand poured into a series of manholes along the length of Albacore 

Road (shown on Figure 10-4).  Natural river deposits of silt and sand underlie the void spaces and sand 

fill. 
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Lead-acid battery maintenance and overhaul was one of the largest operations at the Lower Subase until 

the mid-1950s.  A classified materials incinerator was also operated in the Lower Subase until 1967, and 

the resulting ash may have been disposed in portions of Lower Subase.  Petroleum products were used 

by the Navy throughout the Lower Subase.  Releases of petroleum products to the environment may 

have occurred because of leaks from underground storage tanks (USTs) and fuel distribution lines, 

vehicle and locomotive maintenance operations and associated waste disposal practices, and marine 

fueling activities.  Other ship and submarine maintenance activities (e.g., painting) were also conducted in 

the Lower Subase and adjacent Thames River. 

 

A study conducted in February 1993 showed that tidal changes of approximately 2 feet occur in the 

Thames River, creating reversals in groundwater flow directions within the Lower Subase every tidal 

cycle.  Water levels in the evaluated monitoring well fluctuated by approximately 1 foot during the same 

time frame.  The reversal in hydraulic gradient resulting from tidal influences occurs within approximately 

300 feet of the river but not further inland.  The effect is greatest near the river and decreases with 

distance from the river. 

 

10.3 REGULATORY AND INVESTIGATIVE HISTORY 

The zones/sites at the Lower Subase were investigated during various Remedial Investigation (RI) 

phases [Phase I RI (Atlantic, 1992), Phase II RI (B&RE, 1997), and Lower Subase RI (Tetra Tech, 1999)] 

and numerous site-specific investigations (see WS #2).  A draft final version of the Lower Subase FS 

report issued in January 2010 (Tetra Tech) contained an updated Human Health Risk Assessment 

(HHRA) and identified chemicals of concern (COCs) and Preliminary Remediation Goals (PRGs) that 

consider EPA and CTDEP requirements, however, the COCs and PRGs were revised based on EPA 

comments on the draft final FS.  Determination of COCs and PRGs in Table 10-1 were presented in the 

Revised Draft Final FS (TtNUS, 2010b). 

 

10.3.1 Groundwater Classification 

CTDEP has classified groundwater beneath the Lower Subase as GB (CTDEP, 1996b), which indicates 

that the area has been used for long-term intense industrial or commercial development and that a public 

water supply service is available.  Such groundwater may not be suitable for human consumption without 

treatment due to waste discharges, spills, or leaks of chemicals or land use impacts.  Under CTDEP 

RSRs, the groundwater classification dictates the soil PMC that are applicable to the site.   
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In addition to the GB classification, groundwater in the tidally influenced portions of the Lower Subase is 

brackish because of the salinity in the adjacent Thames River.  The brackish nature of the groundwater 

further reduces it usefulness without treatment.   

 

10.3.2  Lower Subase Feasibility Study 

Soil was selected as a medium of concern in the Lower Subase FS because contaminants were present 

in soil at concentrations that posed potential risks to human receptors.  Potential risks were identified 

through the HHRA and comparison of soil data to promulgated criteria (CTDEP RSRs).  A range of 

remedial alternatives for soil were developed in the Lower Subase FS to provide alternatives that are 

protective of various receptors under different potential land use scenarios including I/C and residential 

land use scenarios.  Because the Navy intends to maintain industrial activities at the Lower Subase into 

the future, the I/C scenario alternatives best define the remedies to be considered by the Navy.  Under 

the I/C scenario, Connecticut regulations require remediation to the following criteria and implementation 

of LUCs to prohibit residential use: 

 

• DEC in the top 2 feet for soil beneath pavement.  

• DEC in the top 4 feet for soil in unpaved areas. 

• PMC from the surface to the seasonal high groundwater table. 

• Non-aqueous-phase liquid (NAPL) to be removed to the extent practical. This criterion applies to 

Zone 1 only. 

 

Although highly unlikely, residential alternatives were evaluated in the FS to evaluate the requirements for 

“clean closure” of the zones and the type and extent of LUCs that will need to be maintained at the zones.  

Under the residential scenario, Connecticut regulations require remediation to the following criteria: 

 

• DEC in the top 15 feet of soil.  

• PMC from the surface to the seasonal high groundwater table. 

• NAPL to be removed to the extent practical. This criterion applies to Zone 1 only. 

 
In addition to considering CTDEP RSRs, an HHRA was conducted to evaluate carcinogenic and non-

carcinogenic risks associated with contaminants in soil.  EPA’s target risk range for incremental lifetime 

carcinogenic risk is 10-6 to 10-4, and the target for non-carcinogens is a hazard index less than 1.  

Exposures to lead are evaluated separately using two EPA models [i.e., Integrated Exposure Uptake 

Biokinetic (IEUBK) model and Adult Lead Model].  The results of the HHRA identify the contaminant 

concentrations in soil that present risks and require remediation.   
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For the Lower Subase FS, the primary method for determining the area and volume of contaminated soil 

that requires remediation was to compare soil concentrations to PRGs selected from risk-based and 

promulgated criteria.  As discussed above, PRGs based on both DEC and PMC are necessary to fully 

define the extent of contaminated soil.  The area with contaminated soil exceeding residential soil direct 

exposure PRGs can be defined as the “area of risk,” and this area would require LUCs.  For example, 

lead has been identified as one of the primary soil COCs in the Lower Subase.  The residential PRG for 

lead is 400 mg/kg, and the area of soil with lead concentrations greater than 400 mg/kg would present 

potential risks to residential receptors.   

 

Per the CTDEP RSRs, PMC are used to determine the contaminated soil that poses a contaminant 

migration threat to underlying groundwater.  CTDEP RSRs provide mass-based PMC for all contaminants 

with the exception of metals and polychlorinated biphenyls (PCBs).  For metals and PCBs, CTDEP 

requires analysis of soil samples by either TCLP or SPLP to compare to PMC.  TCLP data can also used 

to determine if contaminated soil is a characteristic hazardous waste.  Soil in the Lower Subase was 

historically tested using TCLP to obtain data to evaluate mobility concerns, and some TCLP lead results 

were greater than 5 mg/L, indicating that if the soil was excavated and a waste was generated, it may be 

a characteristic hazardous waste.   However, some of these soil samples were collected below the water 

table, and PMC would not be applicable to these samples.  Therefore, to address regulator concerns and 

ensure that the soil is managed properly under CERCLA in the future, LUCs will be required for the soil 

within the “area of risk,” which includes areas of soil with TCLP concentrations that exceed characteristic 

hazardous waste limits. 

 

10.4 ZONES 

Brief descriptions of the zones, including sources of contamination, geology, hydrogeology, and nature 

and extent of soil contamination, are presented below. 

 

10.4.1  Zone 1 

10.4.1.1 Site Description 

Zone 1 includes Site 10 (Fuel Storage Tanks and Tank 54-H) and Site 11 (Power Plant Oil Tanks) 

(Figure 10-4).  Approximately 90 percent of Zone 1 is paved or covered with buildings.  Utilities located in 

Zone 1 are shown on Figure 10-4.  Historical leaks from USTs at Sites 10 and 11, Building 89 UST, and 

fuel distribution lines in Zone 1 appear to be the primary sources of contamination.  The USTs contained 

diesel fuel, No. 2 and No. 6 fuel oils, waste oils, and lubricating and hydraulic oils.   
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Zone 1 is underlain by as much as 20 feet of sand and gravel backfill, and the unconfined water table 

occurs within the backfill at depths ranging from 4 to 10 feet bgs.  Site 10 is more than 300 feet from the 

river and is not affected by tidal fluctuation.  A geologic cross section of Zone 1 is presented on 

Figure 10-5. 

 

The main building in Zone 1 is the power plant (Building 29), which was built over a foundation of wooden 

timbers (Figure 10-6).  The locations of the foundation cross sections shown on Figure 10-6 are depicted 

on Figure 10-4.  Previously, fuel oil from the Tank Farm (Site 23) (Figure 10-2) was distributed to Zone 1 

through subsurface fuel oil distribution lines.  The Tank Farm and associated distribution lines have been 

abandoned, and fuel is currently delivered to Zone 1 by tanker truck.   

 

At Site 10, five concrete USTs, located southwest of Building 107, were placed into service during World 

War II (Figure 10-4).  Tanks E, F, and G, shown as 54E, 54F, and 54G on Figure 10-7, were used to store 

diesel fuel and Tanks K and L, shown as 54K and 54L on Figure 10-7, were used to store lubrication and 

hydraulic oils.  A sixth tank, Tank 54H, was used as a reclamation tank for the other five tanks.  Tanks E, 

F, G, and 54H have been decommissioned. In 1989, the Navy decommissioned Tanks K and L and 

installed new steel tanks within the shells of these two tanks to provide secondary containment.  The 

tanks are routinely tested and are in compliance with Connecticut regulations.  

 

Site 11 included four main USTs (Tanks A, B, C, and D, shown as 54A, 54B, 54C, and 54D on 

Figure 10-7) located adjacent to and east of the power plant (Building 29).  Tanks A and B were used to 

store No. 6 fuel oil, Tank C was used to store diesel oil, and Tank D was used to store waste oil 

generated by the bilge water oil recovery system at the power plant.  The tanks were placed into service 

during World War II.  Past oil leakage was apparent when the old tanks were cleaned; however, the old 

tanks were repaired and are now used as containment structures for three 150,000-gallon steel USTs.  

The containment structures are shown near the center of Zone 1 on Figure 10-4.  The tanks are routinely 

tested and are in compliance with Connecticut regulations.  

 

The Building 89 UST (UST Z01) site was located directly adjacent to Zone 1, between sampling locations 

TGS, TGN, and PC on Figure 10-4.  Following the failure of tightness testing, the tank was drained of its 

contents, and in early 1994, the tank and associated piping were excavated and removed from the site.   

 

10.4.1.2  Summary of Previous Investigations 

Total Petroleum Hydrocarbon (TPH) contamination is widespread in subsurface soil in Zone 1 and is most 

likely the result of historical releases from fuel lines and USTs at Sites 10 and 11.  Environmental testing 

showed that the petroleum contamination was No. 2 fuel oil, diesel fuel, and waste lubricating oil.  A high 

TPH concentration (51,600 mg/kg at 13MW18 located between Sites 10 and 11) was detected in 
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subsurface soil.  A significant area of petroleum contamination was also identified in the vicinity of the 

historical fuel pipeline along Corvina Road.   

 

A thin layer of light non-aqueous-phase liquid (LNAPL) was detected in well 13MW18 during the Lower 

Subase RI.  All functioning Zone 1 monitoring wells were inventoried in 2007, and LNAPL was not 

detected in any of the wells with the exception of a new monitoring well installed approximately 3.5 feet 

northwest of 13MW18 in August 2007 under the Navy’s UST Program.  Well 13MW18 was not functional 

and was unable to be inventoried in 2007.  During the inventory of the new well in October 2007, 

approximately 0.5 foot of LNAPL (black petroleum substance) was detected on the water table. 

 

10.4.1.3  Summary of Zone 1 COCs and Extent of Contaminated Soil 

Based on the Lower Subase FS, the primary Zone 1 COCs are polycyclic aromatic hydrocarbons (PAHs) 

and TPH.  Three-dimensional kriging was conducted with the existing soil data to better estimate the 

extent of contamination.  In addition, an uncertainty analysis was performed to determine those areas 

with high uncertainty regarding data coverage.  The approach and resulting figures are provided in 

Appendix B and are summarized below.   

 

To reduce the number of (PAH) parameters that required modeling, multiple carcinogenic PAHs were 

represented by benzo(a)pyrene (BAP) equivalent concentrations. Carcinogenic PAHs are found as 

mixtures in contaminated media. Given that carcinogenic PAHs have a common toxicity mechanism but 

display difference toxic potencies, a toxicity equivalency factor (TEF) approach was used to convert 

individual PAH site concentrations into a single concentration of the index chemical, BAP.  TEFs based 

on the potency of each carcinogenic PAH relative to that of BAP are presented in USEPA’s Provisional 

Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons, July 1993.  The TEFs 

are used to convert individual carcinogenic PAH concentrations into an equivalent concentration of BAP 

and then equivalent concentrations are summed to get the BAP equivalent concentration. 

 

Figures B-1 through B-11 present kriged BAP equivalent data at 2-foot depth intervals from Elevation 

12 feet to Elevation -10 feet [North American Vertical Datum of 1988 (NAVD88)].  The figures show that 

PAH-contaminated soil is located in the northwestern portion of Zone 1 and that the magnitude and extent 

of contamination generally decrease with depth.  Figure B-12 shows a three-dimensional representation 

of the kriged Zone 1 BAP equivalent data from Elevation 10 feet to Elevation -10 feet.  Figures B-13 

through B-23 show BAP equivalent uncertainty maps at the same depth intervals under a residential 

scenario (PRG = 1,000 µg/kg).  The red areas on the figures have the highest data uncertainty for BAP 

equivalents. 
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Figures B-24 through B-34 present kriged TPH data at 2-foot depth intervals from Elevation 12 feet to 

Elevation -10 feet.  The figures indicate that significant TPH contamination is present in Zone 1 soil at 

Elevation 4 to 6 feet (Figure B-27) and extends to Elevation -10 feet (Figure B-34).  However, based on 

boring logs, a majority of the TPH contamination is expected to be in a smear zone near the water table 

(Elevation 0 feet).  The kriging projects TPH contamination above the water table, which does not appear 

to be accurate based on boring log information.  Data limitations (i.e., insufficient number of low 

concentration bounding data points) sometimes cause kriging to over predict the extent of contaminated 

soil.  Free product was detected in 13MW18 during the RI (TtNUS, 1999) and in an unlabeled well 4 ft 

north of 13MW18 during the 2007 well inventory.  Calculations provided in the Lower Subase FS report 

determined that NAPL may be present where TPH concentrations are in excess of 22,500 mg/kg in 

saturated soil and in excess of 7,500 mg/kg in unsaturated soil.  Figures B-29 through B-34 indicate that 

LNAPL (shown in purple) is present in Zone 1; however, the extent of possible LNAPL shown on these 

figures is the result of kriging two soil sample results with concentrations greater than 22,500 mg/kg.  

Therefore, there is high uncertainty associated with the accuracy of the modeled LNAPL extent.  Figure 

B-35 shows a three-dimensional representation of the kriged Zone 1 TPH data from Elevation 10 feet to 

Elevation 0 feet.  Figures B-36 through B-41 show TPH uncertainty maps at the same depth intervals as 

the kriged maps under an industrial scenario, and Figures B-42 to B-52 show TPH uncertainty maps 

under a residential scenario.  The figures show that there is significantly more uncertainty (red areas) 

associated with the residential scenario throughout the zone than with the industrial scenario. 

 

10.4.1.4  Storm Sewers and Catch Basins 

An evaluation of the storm sewer lines in Zone 1 was conducted using information from the revised draft 

final Lower Subase FS and utility information provided by the NSB-NLON Public Works Department (see 

Figure 10-4) to determine where the lines may be running through soil with pollutant mobility concerns.  

Based on the evaluation, storm sewer lines entering or exiting one catch basin (C932) and three 

manholes (C502, C503 and C924) in Zone 1 may be in soil with pollutant mobility concerns.  Further 

evaluation of the elevation of the storm sewer lines entering and exiting the catch basins and manholes is 

required. 

 

10.4.2 Zone 2 

10.4.2.1 Site Description 

Zone 2 included no IRP sites but did include fuel oil distribution lines (Figure 10-8).  The majority of the 

surface is paved or covered with buildings.  Utilities located in Zone 2 are shown on Figure 10-8.  The 

potential sources of contamination in Zone 2 include historical leaks from former fuel oil distribution lines 

and abutting Zones 1 and 3.  Zone 2 is underlain by 5 to 18 feet of sand and gravel fill overlying fine- to 

011014/P (WS #10) Page 44 of 174 CTOs WE24 and WE57 



Project-Specific SAP Title: Pre-Design Investigation for Soil at Lower Subase   
Site Name/Project Name: NSB - NLON Revision Number:2  
Site Location: Groton, Connecticut Revision Date: August 2010 

 
medium-grained sand or sand and silt.  The unconfined water table in Zone 2 lies within the sand and 

gravel fill and the sand unit underlying it.  Depth to the water table ranges from approximately 4 to 5 feet 

bgs along the river to 18 feet bgs at 13MW6.  A geologic cross section of Zone 2 is presented on Figure 

10-9. 

 

10.4.2.2 Summary of Previous Investigations 

Zone 2 TPH data are suggestive of fuel oil impacts, perhaps from the former fuel oil distribution pipeline 

running through Zone 2 to Pier 8.  The maximum concentration of TPH was detected in subsurface soil at 

location GS-22L (8,210 mg/kg).  The maximum detected lead concentration was relatively low 

(404 mg/kg) compared to lead concentrations detected in other zones.  Some soil-to-groundwater mobility 

issues were identified for lead through comparisons to the lead PMC and the results of TCLP testing.  

Subsequent analyses showed all SPLP lead concentrations were below PMC, indicating that lead is not 

as mobile as indicated by the TCLP analyses. Previous investigations suggest that a majority of the 

environmental impacts in Zone 2 are attributable to abutting Zones 1 and 3.   

 

10.4.2.3  Summary of Zone 2 COCs and Extent of Contaminated Soil 

Based on the Lower Subase FS, the primary Zone 2 COC is TPH.  Maps showing the results of the three-

dimensional kriging conducted with the existing soil data and the uncertainty analysis performed to 

determine those areas with high uncertainty regarding data coverage are provided in Appendix B and 

summarized below.   

 

Figures B-24 through B-34 present kriged TPH data at 2-foot depth intervals from Elevation 12 feet to 

Elevation -10 feet.  The figures indicate that a small area of TPH contamination is present in Zone 2 soil 

at boring GS-22L from Elevation 2 feet to Elevation -4 feet (see Figures B-29 through B-31).  Based on 

the low concentrations of TPH, LNAPL is not expected to be present in Zone 2.  Figure B-35 shows a 

three-dimensional representation of the kriged Zone 2 TPH data from Elevation 10 feet to Elevation 

0 feet.  Figures B-36 through B-41 show TPH uncertainty maps at the same depth intervals under an 

industrial scenario, and Figures B-42 to B-52 show TPH uncertainty maps at the same depth intervals 

under a residential scenario.  The maps show that there is significantly more uncertainty (red areas) 

associated with the residential scenario along the northern and southern boundaries of Zone 2 than with 

the industrial scenario. 

 

Lead was not identified as a direct exposure concern in Zone 2, but was identified as a potential PMC 

concern.  Figures B-53 through B-63 present kriged lead data at 2-foot depth intervals from Elevation 

12 feet to Elevation -10 feet.  Figures B-53 through B-55 indicate that some lead-impacted soil may be 

present in the southwestern portion of Zone 2.  The source of this contaminated soil is likely the adjacent 
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Zone 3.  Figure B-64 shows a three-dimensional representation of the kriged lead data from Elevation 

10 feet to Elevation 0 feet.  Figures B-65 through B-67 show lead uncertainty maps under an industrial 

scenario, and Figures B-68 to B-78 show lead uncertainty maps under a residential scenario.  The figures 

show that there is significantly more uncertainty (red areas) associated with the residential scenario in the 

southwestern portion of Zone 2 than with the industrial scenario. 

 

10.4.2.4  Storm Sewers and Catch Basins 

An evaluation of the storm sewer lines in Zone 2 was conducted using information from the revised draft 

final Lower Subase FS report and utility information provided by the NSB-NLON Public Works 

Department (see Figure 10-8) to determine where the lines may be running through soil with pollutant 

mobility concerns.  Based on the evaluation, storm sewer lines entering or exiting two catch basins 

(C520-A and C520-B-Z2) and one manhole (C520) in Zone 2 may be in soil with pollutant mobility 

concerns.  Further evaluation of the elevation of the storm sewer lines entering and exiting the catch 

basins and manhole is required to support the remedial design. 

 

10.4.3 Zone 3 

10.4.3.1 Site Description 

Zone 3 includes one IRP site, Site 17 (Hazardous Materials/Solvent Storage Area, Building 31) 

(Figure 10-10).  The ground surface of Zone 3 slopes gently to the Thames River and is paved or covered 

with buildings.  There are no grassed areas in Zone 3.  Utilities located in Zone 3 are shown on 

Figure 10-10.  Battery overhaul was a significant operation in Zone 3 until the mid-1950s and appears to 

be the primary source of contamination in the zone.   

 

Building 31 was used as the main hazardous/flammable materials warehouse for NSB-NLON from the 

1970s to late 1990s.  Sulfuric acid, methyl isobutyl ketone, potassium hydroxide, potassium tetraborate, 

hydrofluoric acid, and nitric acid were stored in Building 31.  In 1992, while the concrete floor of the 

building was being replaced, a yellow discoloration was observed in soil beneath the floor slab.  Analysis 

of soil samples revealed elevated concentrations of lead.  As a result, the Navy prepared an Action 

Memorandum (HNUS, 1993a) recommending a time-critical removal action and RD (HNUS, 1995a).   

 

The maximum concentrations of most PAHs were detected in the sample collected from boring TB4-3RI.  

Based on the distribution of PAH concentrations, it appears that the PAHs may be associated with leaks 

from the former fuel distribution pipeline that ran along the eastern side of Building 76.  Sources of 

petroleum-related contaminants are likely leaks from the historical fuel distribution pipeline within Zones 3 

and 4 and releases from previous USTs within Zone 4.   
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A geologic cross section of Zone 3 is presented on Figure 10-11.  The zone is underlain by up to 20 feet 

of sand and gravel fill overlying fine sand and silt.  The unconfined water table occurs within the fill and 

underlying sand unit at depths ranging from 4 to 6 feet bgs.  Tidal influence is restricted to monitoring 

wells along the Thames River (MW1-3RI and MW2-3RI).  Extending along the river as far north as boring 

13TB12, the wooden pier of the former quay wall is present at approximately 6 feet bgs.  Sand and gravel 

fill overlie and underlie the wooden pier, except in the area of 13TB18 where a void space of 4 feet exists 

beneath the wooden pier.   

 

10.4.3.2 Summary of Previous Investigations 

Lead was the primary contaminant detected in Zone 3 soil and was detected at concentrations greater 

than 4,000 mg/kg.  The lead detections are most likely the result of past operations at Building 31.   

 

Maximum TCLP lead concentrations in surface and subsurface samples were 2.89 mg/L (SB25) and 

5.88 mg/L (SB17), respectively.  Three subsurface soil samples were analyzed for SPLP lead, and the 

resulting concentrations ranged from 0.0402 mg/L to 0.478 mg/L.  The maximum SPLP lead 

concentration was greater than the I/C PMC.   

 

Trace concentrations of two semivolatile organic compounds (SVOCs) and varying concentrations of 

numerous inorganics were reported in groundwater samples.  Elevated lead concentrations were 

detected in unfiltered groundwater samples collected from temporary wells installed inside Building 31; 

however, these concentrations appear to be related to suspended solids because dissolved 

concentrations of lead in permanent wells were significantly lower.  The generally low concentrations of 

contaminants in Zone 3 groundwater suggest that minimal impacts have occurred.  

 

10.4.3.3 Remedial Actions 

The Navy remediated a majority of the lead-contaminated soil under and adjacent to former Building 31 in 

1994.  Solidification was used to reduce the leachability of lead in the treated soil, but it did not reduce the 

overall mass of lead in the soil.  Some contaminated soil adjacent to former Building 31 was excavated 

and disposed off site, although some underlying soil and soil farther west of Building 31 still contain 

elevated concentrations of lead.  Subsequent to remediation, Building 31 was demolished; however, the 

concrete floor slab was left in place along with the underlying stabilized lead-contaminated soil, and the 

entire former Building 31 floor slab paved over with a 4-inch-thick asphalt wearing surface to allow for 

parking on the site. 
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10.4.3.4  Summary of Zone 3 COCs and Extent of Contaminated Soil 

Based on the Lower Subase FS, the primary Zone 3 soil COC is lead, and PAHs and TPH are secondary 

COCs.  Maps showing the results of the three-dimensional kriging conducted with the existing soil data 

and the uncertainty analysis performed to determine those areas with high uncertainty regarding data 

coverage are provided in Appendix B and summarized below.   

 

Figures B-53 through B-63 present kriged lead data at 2-foot depth intervals from Elevation 12 feet to 

Elevation -10 feet.  Figures B-53 through B-57 indicate that lead-impacted soil is present in the western 

portion of Zone 3, primarily in soil above Elevation 2 feet.  Figure B-64 shows a three-dimensional 

representation of the kriged lead data from Elevation 10 feet to Elevation 0 feet.  Figures B-65 through 

B-67 show lead uncertainty maps under an industrial scenario, and Figures B-68 to B-78 show lead 

uncertainty maps under a residential scenario.  There is significantly more uncertainty (red areas) 

associated with the residential scenario in the western portion of Zone 3 between Building 31 and the 

Thames River than with the industrial scenario. 

 

Figures B-1 through B-11 present kriged BAP equivalent data at 2 foot depth intervals from Elevation 

12 feet to Elevation -10 feet.  The figures show that PAH-contaminated soil is located along the eastern 

side of Building 78 between borings TB4-3RI and TB5-3RI.  The kriging indicates that the maximum 

horizontal extent of contaminated soil is present between Elevations 0 feet and -2 feet.  Figures B-13 

through B-23 show BAP equivalent uncertainty maps under a residential scenario (PRG = 1,000 µg/kg).  

The figures show that the highest data uncertainty for BAP equivalents is around boring TB4-3RI. 

 

Figures B-24 through B-34 present kriged TPH data at 2-foot depth intervals from Elevation 12 feet to 

Elevation -10 feet.  The figures indicate that a small area of TPH contamination is present in Zone 3 soil 

between borings 13TB5A and 13TB7 from Elevation -4 feet to Elevation -10 feet (see Figures B-32 

through B-34).  Based on the low concentrations of TPH, LNAPL is not expected to be present in Zone 3.  

Due to the depth of the TPH contamination, data uncertainty under the industrial scenario is not a 

concern in Zone 3.  Figures B-42 to B-52 show TPH uncertainty maps under a residential scenario.  The 

maps show that there is significantly more uncertainty associated with the data for Elevations 12 feet to 

0 feet. 

 

10.4.3.5  Storm Sewers and Catch Basins 

An evaluation of the storm sewer lines in Zone 3 was conducted using information from the revised draft 

final Lower Subase FS report and utility information provided by the NSB-NLON Public Works 

Department (see Figure 10-10) to determine where the lines may be running through soil with pollutant 

mobility concerns.  Based on the evaluation, storm sewer lines entering or exiting one catch basin 
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(C587-1) and one manhole (C521) in Zone 3 may be in soil with pollutant mobility concerns.  Further 

evaluation of the elevation of the storm sewer lines entering and exiting the catch basin and manhole is 

required. 

 

10.4.4 Zone 4 

10.4.4.1 Site Description 

Diesel engines were serviced at Site 13 (Building 79 Former Waste Oil Pit) in Zone 4 (Figure 10-12) 

during the 1940s and 1950s, and the resulting waste oil and solvents were drained into a pit in the 

northwestern corner of the building.  The pit was subsequently abandoned by filling with concrete, but 

mapping showed a subsurface drainpipe extending from the pit to Albacore Road that could have allowed 

significant releases of waste oil and solvents.  This pit is suspected of being the primary source of 

contamination to Zone 4 media.  A potential secondary source of contamination was leaks from the 

former fuel distribution lines that ran throughout Zone 4.  Building 79 is slated for demolition under a 

project to build a new Port Operations Center on the footprint of Building 110.  It is expected that Building 

79 will be demolished to grade and paved for parking.  Utilities located in Zone 4 are shown on 

Figure 10-12.  The zone is underlain by up to 15 feet of sand and gravel fill material with some debris 

(brick fragments and fly ash).  The unconfined water table occurs within the backfill at depths ranging 

from approximately 4 to 6 feet bgs.  A geologic cross section of Zone 2 is presented on Figure 10-13. 

 

In the western part of Zone 4, a wooden pier and quay wall constructed in 1940 underlie Albacore Road.  

The Quay Wall Study Area extends from approximately Pier 2 to Pier 6 (Figure 10-12).  The wooden 

platform and quay wall were constructed in 1940 (Figure 10-3).  Petroleum impacts were previously 

visible in soil immediately above the wooden platform, in fill below the wooden platform, in the area 

around the storm water system manhole northeast of the former Pier 4, in standing water in void spaces 

below the wooden platform, and in the Thames River in the vicinity of the storm water system outfall just 

north of the former Pier 4 in November 1994.  Five product recovery wells (QW-1 through QW-5) were 

subsequently installed, and oily water was pumped from the recovery wells in 1994.  No visible petroleum 

product has been observed in the Thames River near the outlet during subsequent inspections, and an 

inventory of wells QW-1, QW-2, QW-3, and QW-5 conducted in October 2007 found no evidence of free 

product. 

 

No significant contamination was identified near Site 19 (Solvent Storage Area, Former Building 316); 

therefore, activities at the site do not appear to have contributed to the contaminated soil in Zone 4.   
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10.4.4.2 Summary of Previous Investigations 

PAHs, TPH, and lead were the primary contaminants detected in Zone 4 surface soil samples.  TPH 

contamination is widespread in soil in Zone 4.  The maximum concentration (11,800 mg/kg) was detected 

in subsurface soil at boring 13TB2A.   Lead concentrations in soil ranged from 25.2 to 8,240 mg/kg.  

TCLP lead concentrations suggest that some of the lead in Zone 4 soil is leachable and could potentially 

impact groundwater.  However, SPLP lead concentrations were significantly less than detected TCLP 

lead concentrations (all SPLP concentrations were less than I/C PMC), indicating that the mobility of lead 

may be less than indicated by the TCLP results.  

 

10.4.4.3 Remedial Actions 

The Navy remediated petroleum contamination identified in the Quay Wall Study Area at Zone 4 in 1994.  

Remediation efforts included using absorbent pads and pumping from recovery wells.  Approximately 42 

drums of absorbent pads were generated, and 18,300 gallons of oily waste water containing 

approximately 5 percent petroleum product were recovered during the efforts. As noted above, an 

inventory of product recovery wells conducted in 2007 found no evidence of free product. 

 

10.4.4.4  Summary of Zone 4 COCs and Extent of Contaminated Soil 

Based on the Lower Subase FS, the primary Zone 4 soil COCs are PAHs, TPH, and lead.  Maps showing 

the results of the three-dimensional kriging conducted with the existing soil data and the uncertainty 

analysis performed to determine those areas with high uncertainty regarding data coverage are provided 

in Appendix B and summarized below.   

 

Figures B-1 through B-11 present kriged BAP equivalent data at 2-foot depth intervals from Elevation 

12 feet to Elevation -10 feet.  The figures show that PAH-contaminated soil is located in the southwestern 

portion of Zone 4 near well MW1-4RI.  The kriging indicates that the contaminated soil exists between 

Elevation 12 feet and Elevation 2 feet.  Figures B-13 through B-23 show BAP equivalent uncertainty 

maps under a residential scenario (PRG = 1,000 µg/kg).  The figures show that the highest data 

uncertainties for BAP equivalents (red areas) are around well MW1-4RI from Elevation 12 feet to 

Elevation 2 feet. 

 

Figures B-24 through B-34 present kriged TPH data at 2-foot depth intervals from Elevation 12 feet to 

Elevation -10 feet.  The figures indicate that small areas of TPH contamination are present in Zone 4 soil 

near borings 13TB4A (northwest) and GS-9L (central).  The contamination is present from Elevation 

2 feet to Elevation -4 feet (see Figures B-29 through B-31).  Based on the low concentrations of TPH, 

LNAPL is not expected to be present in Zone 4.  As shown on Figures B-39 through B-41, there is limited 
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data uncertainty under the industrial scenario for Zone 4.  Figures B-42 to B-52 show TPH uncertainty 

maps under a residential scenario.  The maps show that there is significant uncertainty associated with 

the data for the residential scenario at all elevations in the northwestern and central portions of Zone 4. 

 

Figures B-53 through B-63 present kriged lead data at 2-foot depth intervals from Elevation 12 feet to 

Elevation -10 feet.  Figures B-53 through B-59 indicate that lead-impacted soil is present in the 

northwestern portion of Zone 4, primarily in soil above Elevation -2 feet.  Figure B-64 shows a 

three-dimensional representation of the kriged lead data from Elevation 10 feet to Elevation 0 feet.  

Figures B-65 through B-67 show lead uncertainty maps under an industrial scenario, and Figures B-68 to 

B-78 show lead uncertainty maps under a residential scenario.  There is significantly more uncertainty 

(red areas) associated with the residential scenario in the northwestern and central portions of Zone 4 

than with the industrial scenario. 

 

10.4.4.5  Storm Sewers and Catch Basins 

An evaluation of the storm sewer lines in Zone 4 was conducted using information from the revised draft 

final Lower Subase FS report and utility information provided by the NSB-NLON Public Works 

Department (see Figure 10-12) to determine where the lines may be running through soil with pollutant 

mobility concerns.  Based on the evaluation, storm sewer lines entering or exiting one catch basin (C586) 

and two manholes (C479 and C479-1) in Zone 4 may be in soil with pollutant mobility concerns.  Further 

evaluation of the elevation of the storm sewer lines entering and exiting the catch basin and manholes is 

required. 

 

10.4.5 Zone 5 

10.4.5.1  Site Description 

Site 22 (Pier 33/Building 175) is the only IRP site in Zone 5 (Figure 10-14).  Building 175 was originally 

used to house several above-ground battery acid (sulfuric acid) storage tanks.  The above-ground 

storage tanks and associated transfer piping were removed, and there were no known or reported spills 

from the system.  Leaks from former USTs and associated piping to the north and south of Building 175 

are potential sources of contamination detected in Zone 5.  Utilities located in Zone 5 are shown on 

Figure 10-14.  No subsurface steam and condensate ducts or the historical fuel oil distribution lines 

extend into Zone 5.  Building 175 is currently used for miscellaneous storage and administrative 

purposes. 

 

The western half of Zone 5 is covered with pavement, and the eastern half includes Building 175 and 

unpaved surfaces.  Surface elevations range from Elevation 5 to 7 feet (NAVD88) across the site and 
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increase rapidly east of Building 175 to the 30-foot terrace underlying the golf course.  A geologic cross 

section of Zone 5 is presented on Figure 10-15.  The site is underlain by 5 to 15 feet of fill consisting of 

sand or sand and gravel.  The bedrock surface (gneiss) is approximately 6 to 12 feet bgs along the 

Thames River in Zone 5.  The unconfined water table occurs within the backfill and underlying natural 

sand unit at a depth of approximately 4 feet bgs.   

 

A 1,000-gallon UST formerly located adjacent to the southern side of Building 175 was removed and 

replaced by a 1,500-gallon above-ground storage tank.  A 250-gallon diesel fuel UST was located 

adjacent to the northern side of Building 175 and served an emergency generator for the sewage lift 

station.  This UST was removed and replaced with a 550-gallon above-ground storage tank. 

 

10.4.5.2 Summary of Previous Investigations 

Available data indicate that the former oil tank on the southern side of Building 175 impacted a portion of 

Zone 5.  Minor oil staining or sheens were observed in surface and subsurface soil samples collected 

from several borings.  To a lesser degree, constituents originating from the oil UST adjacent to the 

northern side of Building 175 were also evident based on analytical results.  Concentrations of inorganics 

in Zone 5 soil were generally low compared to other zones.  Detected TCLP lead concentrations 

suggested that some of the lead in Zone 5 soil is leachable and could potentially impact groundwater, but 

subsequent sampling and analysis by SPLP suggest that the mobility of lead may be less than indicated 

by the TCLP results.  No lead leachate results exceeded the CTDEP I/C Alternative PMC for Zone 5. 

 

No leakage was identified for the 1,000-gallon UST during a tightness test in 1990.  Stained soil was 

observed around the fill pipe of the UST, and concentrations of TPH in soil from the vicinity of the UST 

were reported to exceed federal and state criteria.   

 

10.4.5.3  Summary of Zone 5 COCs and Extent of Contaminated Soil 

Based on the Lower Subase FS, the primary Zone 5 soil COCs are PAHs and TPH.  Because of the 

limited data set, three-dimensional kriging and uncertainty analysis were not performed for Zone 5 soil 

data.  Contaminated soil is primarily located along the northern and southern sides of Building 175 near 

the former UST locations.  The extent of contamination has not been completely defined.  

 

10.4.5.5  Storm Sewers and Catch Basins 

An evaluation of the storm sewer lines in Zone 5 was conducted using information from the revised draft 

final Lower Subase FS report and utility information provided by the NSB-NLON Public Works 

Department (see Figure 10-14) to determine where the lines may be running through soil with pollutant 
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mobility concerns.  Based on the evaluation, no storm sewer lines entering or exiting Zone 5 catch basins 

or manholes in Zone 5 are in soil with pollutant mobility concerns.  No additional evaluation of the 

elevation of the storm sewer lines entering and exiting catch basins and manholes is required. 

 

10.4.6 Zone 6 

10.4.6.1 Site Description 

Zone 6 includes Site 24 (Central Paint Accumulation Area/Building 174) (Figure 10-16).  Building 174 was 

used as the primary storage facility for paints used in boat maintenance and was later retrofitted to 

conduct boat sandblasting and other paint activities.  These activities or historical waste disposal 

practices may have contributed to contamination detected in Zone 6.  Utilities located in Zone 6 are 

shown on Figure 10-16.  Zone 6 is predominantly paved, with the exception of some areas east and north 

of Building 174.   

 

Sand and gravel fill extends to at least 8 feet bgs in Zone 6 along Amberjack Road adjacent to the river 

(Figure 10-17).  Natural deposits were not encountered in the three borings along Amberjack Road but 

were encountered in MW1-6RI at approximately 8 feet bgs to the bottom of the boring at a depth of 

36 feet.  The natural deposits of interbedded sand and gravel are interpreted as stratified drift.  The 

bottom of the stratified drift was not encountered; therefore, its depth is unknown.  Bedrock was not 

encountered during boring installation.  Depth to the unconfined water table in Zone 6 is approximately 2 

to 4 feet bgs along Amberjack Road. 

 

10.4.6.2 Summary of Previous Investigations 

Although various SVOCs (mainly PAHs), TPH, and inorganics were detected, only TPH concentrations in 

soil exceeded CTDEP criteria.  Maximum concentrations of a majority of inorganics were similar in 

surface and subsurface soil samples, and most detected concentrations were near background 

concentrations.  TCLP and SPLP analysis results indicate that inorganics in Zone 6 soil do not pose a 

soil-to-groundwater migration concern.  

 
10.4.6.3  Summary of Zone 6 COCs and Extent of Contaminated Soil 

Based on the Lower Subase FS, the only Zone 6 soil COC is TPH.  Because of the limited data set, 

three-dimensional kriging and uncertainty analysis were not performed for Zone 6 soil data.  The detected 

contamination is primarily located along the northwestern side of Building 174, but the extent of 

contamination has not been completely defined. 
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10.4.6.4  Storm Sewers and Catch Basins 

An evaluation of the storm sewer lines in Zone 6 was conducted using information from the revised draft 

final Lower Subase FS report and utility information provided by the NSB-NLON Public Works 

Department (see Figure 10-16) to determine where the lines may be running through soil with pollutant 

mobility concerns.  Based on the evaluation, no storm sewer lines entering or exiting Zone 6 catch basins 

or manholes in Zone 6 are in soil with pollutant mobility concerns.  No additional evaluation of the 

elevation of the storm sewer lines entering and exiting catch basins and manholes is required. 

 

10.4.7 Zone 7 

10.4.7.1 Site Description 

Two IRP sites, Site 21 (Berth 16 and Transformers at Building 157 Vault 31) and Site 25 (Classified 

Materials Incinerator) are located in Zone 7 (Figure 10-18).   Building 157 was constructed between 1942 

and 1947.  Berth 16 formerly included a 250-gallon diesel fuel UST located adjacent to the northern wall 

of Building 157.  The UST was connected to the diesel fuel transfer line that extended from the storage 

tank and along Pier 15, east of Building 173.  The storage tank was used for the emergency generator for 

the sewage lift station.  The exact locations of the former septic tank and leaching field have not been 

verified.  Utilities located in Zone 7 are shown on Figure 10-18.   

 

Site 25 includes the former location of the Classified Materials Incinerator.  Between 1944 and 1963, the 

incinerator, located within former Building 97, was used to burn classified materials and other wastes 

generated by base operations that were not salvageable.  Residual ash from the incinerator was disposed 

in the Goss Cove Landfill.  Adjacent to the incinerator was a dumpster cleaning operation.  The 

incinerator was demolished in 1979, and Building 456 (constructed in 1973) and Building 478 

(constructed in 1980) are located in the areas previously used for the dumpster cleaning operation and 

incinerator, respectively (see Figure 10-18).  

 

Potential sources of contamination in Zone 7 included operation of a former Classified Materials 

Incinerator, disposal of the associated ash, leaks from former transformers, fuel distribution lines, and an 

UST, and disposal of waste materials to a former septic tank and leaching field that serviced Building 173.   

 

Zone 7 is underlain by 6 to 16 feet of sand and gravel fill underlain by natural gravelly sand and gravel 

units to approximately 50 feet bgs (Figure 10-19).  Fill material is primarily sand and gravel with isolated 

areas of wood, fly ash, brick and concrete fragments, and metal fragments.  The depth to the unconfined 

water table varies from 3 to 6 feet bgs across Zone 7.   
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The zone is entirely covered with pavement and buildings with the exception of the area behind Building 

456 which is unpaved.  Subsurface fuel oil distribution lines were historically located in Zone 7 but have 

been abandoned.   

 

10.4.7.2 Summary of Previous Investigations 

An area of fill soil mixed with metal, brick, glass, plastic, concrete, and other types of debris extends from 

approximately 20MW5 and 20MW6 in the north to MW5-7RI and 20TB3 in the south.  The debris fill 

thickens from 8 to 12 feet at 20TB3 and 20MW5, respectively, to greater than 16 feet at 20TB4 and 

MW5-7RI.  Ash and cinders were observed in borings logs for 20MW6 and 20TB4. 

 

SVOCs, primarily PAHs, were detected in Zone 7 surface and subsurface soil samples.  The greatest 

concentrations of PAHs in shallow soil were reported along the western side of Building 456 at 20TB5 

and 20MW5, and the greatest concentrations of PAHs in subsurface soil were reported in the same area 

west of Building 456 at location 20MW6.  Lead was detected in surface and subsurface soil, and 

subsurface soil concentrations were greater than concentrations reported in soil in any of the other Lower 

Subase zones.  The area of lead-contaminated soil extends from the southern end of Building 478, along 

the western side of Building 456, to the northern ends of Buildings 103 and 106.  The maximum detection 

of lead was 189,000 mg/kg in subsurface soil.  TCLP lead concentrations suggested that some of the 

lead in Zone 7 subsurface soil is leachable and could potentially impact groundwater, but subsequent 

sampling and analysis by SPLP suggest that the mobility of lead may be less than indicated by the TCLP 

results.  

 

Antimony was detected in surface and subsurface soil at Zone 7.  Antimony is generally found in 

automobile brake pads, plastics, flame retardants, electronics, and solder.  Antimony is also commonly 

mixed (alloyed) with other metals, such as lead, to make the lead harder and stronger for use in lead-acid 

batteries.  Therefore, it is possible that the antimony detected in Zone 7 may be associated with historical 

user maintenance of batteries for submarines by the Navy at the Lower Subase.  Antimony was detected 

in one of five surface soil samples from this zone.  The maximum concentration of antimony in surface 

soil was detected in soil boring 20TB4 at a depth of 0 to 2 feet bgs.  Antimony was detected in 9 of 30 

subsurface soil samples, and the maximum concentration in subsurface soil (1,820 mg/kg) was detected 

in soil boring 20TB4 at a depth of 14 to 16 feet bgs.  No previous soil samples were tested for antimony to 

identify potential PMC concerns; however, an estimation technique was used in the revised draft final 

Lower Subase FS (Tetra Tech, 2010b) that indicated antimony in Zone 7 posses a potential leachability 

concern. 
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10.4.7.3  Summary of Zone 7 COCs and Extent of Contaminated Soil 

Based on the Lower Subase FS, the primary Zone 7 soil COCs are PAHs and lead, and antimony and 

TPH are secondary COCs.  Maps showing the results of the three-dimensional kriging conducted with the 

existing soil data and the uncertainty analysis performed to determine those areas with high uncertainty 

regarding data coverage are provided in Appendix B and summarized below.   

 

Figures B-79 through B-87 present kriged BAP equivalent data at 2 foot depth intervals from Elevation 

8 feet to Elevation -10 feet.  The figures show that PAH-contaminated soil is located in three parts of 

Zone 7 (central, southeastern, and southwestern).  The kriging indicates that contaminated soil exists 

throughout the elevations considered, but the maximum concentrations were present in the top 8 feet of 

soil. Figure B-88 shows a three-dimensional representation of the kriged Zone 7 BAP equivalent data 

from Elevation 8 feet to Elevation -10 feet.   Figures B-89 through B-98 show BAP equivalent uncertainty 

maps under a residential scenario (PRG = 1,000 µg/kg).  The figures show that the highest data 

uncertainties for BAP equivalents (red areas) are in the central and southern portions of Zone 7 over a 

majority of the elevations  evaluated. 

 

Although kriging was performed (see Figures B-99 through B-107), TPH contamination was only identified 

at well MW5-7RI at Elevation 2 feet to Elevation 4 feet.  No LNAPL is expected to be present in Zone 7.  

As shown on Figures B-109 through B-112, there is data uncertainty under the industrial scenario for 

Zone 7 around well MW5-7RI between Elevation 6 feet and Elevation 2 feet.  Figures B-113 to B-122 

show TPH uncertainty maps under a residential scenario.  The maps show that there is significant 

uncertainty associated with the data for the residential scenario at all elevations throughout a majority of 

Zone 7. 

 

Figures B-123 through B-130 present kriged lead data at 2-foot depth intervals from Elevation 8 feet to 

Elevation -8 feet.  The figures indicate that lead-impacted soil is present in the vicinity of wells 20MW6 

and MW5-7RI at varying elevations.  Figure B-131 shows a three-dimensional representation of the 

kriged lead data from Elevation 10 feet to Elevation 0 feet.  Figures B-132 through B-133 show lead 

uncertainty maps under an industrial scenario.  The areas of data uncertainty under the industrial 

scenario are focused around wells 20MW6 and MW5-7RI.  Figures B-134 to B-143 show lead uncertainty 

maps under a residential scenario.  The areas of data uncertainty under the residential scenario are also 

focused around wells 20MW6 and MW5-7RI but extend further in all directions from the wells than under 

the industrial scenario.   

 

011014/P (WS #10) Page 56 of 174 CTOs WE24 and WE57 



Project-Specific SAP Title: Pre-Design Investigation for Soil at Lower Subase   
Site Name/Project Name: NSB - NLON Revision Number:2  
Site Location: Groton, Connecticut Revision Date: August 2010 

 
10.4.7.4  Storm Sewers and Catch Basins 

An evaluation of the storm sewer lines in Zone 7 was conducted using information from the revised draft 

final Lower Subase FS report and utility information provided by the NSB-NLON Public Works 

Department (see Figure 10-18) to determine where the lines may be running through soil with pollutant 

mobility concerns.  Based on the evaluation, storm sewer lines entering or exiting three catch basins 

(C532, C535, and C676) and one manhole (C529) in Zone 7 may be in soil with pollutant mobility 

concerns.  Further evaluation of the elevation of the storm sewer lines entering and exiting the catch 

basins and manhole is required. 

 

10.5 CONCEPTUAL SITE MODEL   

Migration Pathways 

Chemicals may be released at the potential contaminant source areas in each zone by a variety of 

mechanisms.  Above-ground releases would generally have been to surface soil.  For example, spills may 

have occurred near points of chemical use, and airborne emissions from the incinerator may have been 

deposited to surface soil and surface water.  In some cases, subsurface releases such as leaks from 

underground tanks or distribution lines may have occurred.  The released chemicals may have migrated 

by various mechanisms including stormwater runoff erosion of surface soil for contaminants in surface 

soil, infiltration of soluble chemicals into deeper soil for surface and subsurface chemicals, and 

subsequent migration through subsurface soil to the water table where the chemicals may migrate 

downgradient with groundwater flow.  Wind erosion of surface soil from unpaved areas may also occur.  

The majority or entirety of each zone is currently paved; therefore, surface soil erosion through wind and 

runoff would be minimal.  Most runoff goes into storm sewers and then the Thames River.  Eventually, the 

mobile chemicals that migrate from soil to groundwater may discharge with groundwater to the Thames 

River.  

 

Potential Receptors and Exposure Pathways 

Under current conditions, receptors potentially exposed to soil at Zones 1 through 7 include construction 

workers and full-time employees.  If land use changes, receptors could include hypothetical future 

residents.  Construction workers could be exposed to surface soil, subsurface soil, and groundwater 

during excavation activities.  Under current conditions, full-time employees have virtually no exposure to 

surface soil because of the paving and presence of buildings.  If the Lower Subase is redeveloped in the 

future and paving or buildings are removed, full-time employees could be exposed to surface and 

subsurface soil.  Future residential development of the Lower Subase is not anticipated; however, if 

residential development did occur, hypothetical residents could be exposed to surface and subsurface 

soil.  Potential exposure pathways for all receptors include incidental ingestion, dermal contact, and 
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inhalation of fugitive dust and volatile emissions from soil.  Figure 10-20 presents the conceptual site 

model for Zones 1 through 7. 
 
Human Health Risk Assessment 

Non-carcinogenic and carcinogenic risks were estimated for exposures to soil following EPA risk 

assessment guidance.  Reasonable Maximum Exposure (RME) and Central Tendency Exposure (CTE) 

scenarios were considered for the risk assessment.  Exposures to TPH in soil were not evaluated in the 

HHRA because there are no toxicity criteria available for TPH.  Chemical concentrations in soil were also 

compared to CTDEP RSRs to identify contaminants of potential concern (COPCs).  Based on the risk 

assessment and comparisons to criteria, soil was identified as a medium of concern in all seven zones.    

 

Determination of COCs and PRGs 

COCs and PRGs were identified by a multi-step process described in detail in the Lower Subase Draft 

Final FS (Tetra Tech, 2010).  EPA COCs were identified through the HHRA, and CTDEP COPCs were 

determined for each zone by comparing maximum concentrations to I/C DEC and to CTDEP PMC.  

Alternative PMC, designed to be more realistic for the seven zones, were then determined for PMC 

COPCs for each zone except Zone 6, in which the only COPC is TPH.  COPCs were screened against 

existing data using CT RSR 22a-133k-2(e) “Applying the Direct Exposure and Pollutant Mobility Criteria” 

to determine COCs for each zone.  Table 10-1 presents the DEC and PMC COCs and PRGs based on 

both the HHRA and comparison to CTDEP RSRs for each zone. 
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SAP Worksheet #11 -- Project Quality Objectives/Systematic Planning Process Statements 

(UFP-QAPP Manual Section 2.6.1) 

11.1 PROBLEM DEFINITION 

As a result of historical activities conducted at IRP sites in Zones 1 through 7, surface and subsurface 

soils are contaminated with PAHs, TPH, and metals.  Original estimates of contaminated soil volumes in 

each zone were presented in the Draft Lower Subase FS report (Tetra Tech, 2008).  EPA requested that 

additional sampling and analysis of surface soil be performed.  Also, geostatistical kriging and uncertainty 

mapping have identified additional areas within each zone that are predicted to be contaminated and 

where additional data collection is expected to reduce uncertainties in determining whether contaminant 

concentrations exceed applicable criteria.  An investigation of the potentially contaminated soil identified 

by the geostatistical model must be conducted to refine the volumes of contaminated soil to be  

addressed during remedial actions for the zones. The revised model results will be used as follows: 

 

1. Model outputs will indicate areas of soil within each zone where soil concentrations may either 

exceed, are equal to, or are less than CTDEP I/C  DEC and CTDEP PMC.   

 

2. For Zone 1, also use soil TPH analytical data to supplement existing data with geostatistical modeling 

to determine if soil concentrations exceed calculated potential LNAPL concentrations.  

 

3. Concentrations of COCs will be used to refine areas of risk.  LUCs will be applied to the areas of risk 

and maintained on the areas as long as risks exist. 

 

In addition, based on resolution of regulator comments on the draft Soil SAP and draft final Lower Subase 

Feasibility Study report, additional data collection tasks are required to evaluate the effectiveness of 

Engineered Controls, to determine the speciation of chromium in the soil to better evaluate human health 

risks, and to survey the condition of the existing monitoring wells in the Lower Subase to determine the 

extent of maintenance that is required. 

 

11.2 IDENTIFY INFORMATION INPUTS 

• Chemical Data: Concentrations of PAHs, TPH, lead, and antimony (applicable for each zone) must be 

measured at a fixed-base laboratory for comparison to regulatory criteria and to conduct geostatistical 

modeling.  Soil samples must also be analyzed by SPLP to determine the potential leachability of 

lead in Zones 1, 2, 3, 4, and 7; and antimony in Zone 7.  These results will also be used for 

comparison to regulatory criteria and to conduct geostatistical modeling.  Select soil samples will also 

011014/P (WS #11) Page 59 of 174 CTOs WE24 and WE57 



Project-Specific SAP Title: Pre-Design Investigation for Soil at Lower Subase  
Site Name/Project Name: NSB - NLON Revision Number: 2  
Site Location: Groton, Connecticut Revision Date: August 2010 

 
be analyzed for hexavalent, trivalent, and total chromium to better evaluate human health risks 

associated with hexavalent and trivalent chromium.  Analytical methods are presented in WS #19.  

 

• Geostatistical Modeling (Kriging): Geostatistical estimates of refined contaminated soil volumes.  

These results will be based on the data collected during the PDI and previous sampling events.  The 

kriging model discussed in Appendix B will be used for subsequent kriging efforts. 

 

• Previous Sampling Data: Data collected during previous sampling events to be used in combination 

with new data in the geostatistical model.    

 

• Project Action Levels (PALs):  The PALs listed below must be used to evaluate chemical 

concentrations detected in soil within each zone and to determine the volume of soil that will be 

evaluated for remedial action at each zone.  The PALs presented in Worksheet #15 for each COC are 

the lower of the CTDEP Residential DEC and the CTDEP GB PMC, except for trivalent and 

hexavalent chromium PALs, which are the lower of the CTDEP Residential DEC and the EPA 

residential Regional Screening Level.  Total chromium concentrations will be measured but no PALs 

are needed for that analyte because the PALs for individual chromium species will be used. 

 

- CTDEP I/C DECs: These criteria have been applied as specified in 22a-133k-2(e)(1) of the 

Connecticut RSRs (CTDEP, 1996), and are presented in Table 10-1.  

 

- CTDEP Residential DECs: Although it is unlikely that the Lower Subase will be cleaned to 

residential standards, residential criteria are included for evaluation of data to serve as a 

conservative reference against which other evaluations can be compared,  These criteria have 

been applied as specified in 22a-133k-2(e)(1) of the Connecticut RSRs (CTDEP, 1996), and are 

presented in Table 10-1.  

 

- CTDEP GB PMC and Alternative GB PMC: These criteria have been calculated and applied as 

specified in Section 22a-133k-2(c)(2)(E)(ii) and 22a-133k-2(e)(2) of the Connecticut RSRs 

(CTDEP, 1996).  CTDEP PMC and Alternative PMC are presented in the Table 10-1. 

 

- EPA Residential Regional Screening Level (RSL) – The PAL for hexavalent chromium is the EPA 

residential RSL, which is less than the CTDEP Residential DEC.   

 

• Soil Sampling Technique:  Direct-push techniques.  The Tetra Tech Standard Operation Procedures 

(SOPs) for collecting soil samples are identified in WS #21. 
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• Field Procedures:  The initial locations of the new soil borings and existing monitoring wells must be 

determined by Tetra Tech technicians with a GPS unit.  The final location coordinates of the new soil 

borings and the storm sewer inverts must be determined in the field by a professional surveyor 

licensed in the State of Connecticut.  The lateral coordinates must be determined in the 1983 

Connecticut State Plane coordinate system to an accuracy of 0.1 foot.  The vertical elevations of the 

ground surface at the boring locations must be determined in NAVD88 to an accuracy of 0.01 foot.  

See WS #21 for the Tetra Tech SOPs governing these operations.  

 

• Quality Control:  QC samples include field duplicates at the frequencies presented in WS #20.  

Acceptance limits are presented in WS #28.  The new soil data will be used for HHRA; therefore, full 

validation will be performed.  See WSs #35 and 36 for validation specifications.  

 

• Mean High Water (MHW) Level:  GB PMC is applicable from the ground surface to the seasonal high 

water table. The seasonal high water table was not established; therefore the calculated Lower 

Subase mean high water level of El. 1,2 feet (NAVD88) was accepted by CTDEP to represent the 

seasonal high water table throughout the Lower Subase (Responses to May 12, 2010 CTDEP 

Comments, approved by CTDEP June 21, 2010). Determination of MHW as the seasonal high water 

table is presented in Appendix A-5.  

 

11.3 STUDY AREA BOUNDARIES  

The Providence and Worcester railroad embankment shown on Figure 10-2 was constructed prior to 

activities that would have potentially caused contamination of soil; therefore, the eastern boundary of the 

investigation is the western bottom of the Providence and Worcester Railroad. The western boundary is 

the Thames River.  Within the overall eastern and western boundaries, investigation activities will 

generally be within the boundaries of Zones 1 through 7 (see Figures 10-4, 10- 8, 10-10, 10-12, 10-14, 

10-16, and 10-18).  

 

Regulatory criteria must be applied to analytic data from soil from discrete intervals for decision making 

purposes as described in the Section 11.4, therefore, various soil intervals within each zone are of 

interest.  Measurement of depths below ground surface may be affected by the type of surface cover 

present at particular locations.  Concentrations of COCs within the soil intervals of 0 to 2 feet beneath 

pavement and the 0 to 4 feet bgs in unpaved areas must be compared to the CTDEP I/C DEC.  In some 

cases, it may be important not to collect soil from intervals spanning more than one soil stratum (horizon).  

The need to avoid spanning horizons is addressed on a case by case basis and identified in sampling 

tables where appropriate. 
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The I/C PMC apply to soil from the ground surface to the seasonal high water table; therefore, the interval 

of interest for the application of these criteria is from the ground surface to the seasonal high water table 

(mean high water level).  However, NAPL in Zone 1 may exist below the water table; therefore, select 

TPH samples in Zone 1 will be collected to a depth of 15 feet bgs. 

 

The populations of interest fall into two categories.  The main population of interest is soil that is 

contaminated at unacceptable concentration levels but whose volume needs to be refined to support an 

evaluation of remedial alternatives.  The second population is soil that is not contaminated at 

unacceptable levels and therefore bounds the contaminated areas.  Data collection must occur in areas 

that are most likely to yield the greatest amount of spatial information concerning the extent of 

contamination in soil. 

 

11.4 ANALYTIC APPROACH  

The following decision-making process will be used to achieve the study goals.  After PDI analytical data 

have been collected, the PDI data set will be combined with existing data and geostatistical models will 

be regenerated.  The outputs of the updated modeling (kriging) will represent areas within each zone that 

may or may not be contaminated.  In addition, exceedances of individual PAHs will be determined to 

confirm that all relevant locations are included in the kriged area of the BAP equivalent concentration.  (In 

the unlikely event that an individual PAH exceedance occurs outside of the kriged area for the BAP 

equivalent concentration, two options are available to address the issue.  The individual PAH could be 

kriged and the exceedance area and volume increased accordingly.  An alternative would be to use 

available data and knowledge of pollutant mobilities (and confirmation sampling if excavation is selected) 

to estimate any additional contaminated area.)  Soil concentrations in uncontaminated areas do not 

exceed the regulatory criteria to which they are being compared; soil concentrations in contaminated 

areas do exceed the regulatory criteria to which they are being compared.  A revised Human Health Risk 

Assessment, including residential risks from hexavalent and trivalent chromium, storm sewer evaluation, 

and monitoring well survey summary will be included in the Soil PDI Completion Report. 

 

The Project Team will decide if the analytical data collected are sufficient for bounding the extent and 

volume of soil within each zone that will be addressed during remediation.  The Project Team will 

consider the degree to which the uncertainty in the model is reduced, whether contaminated soil 

boundaries are defined, and the cost of repeating the modeling and data collection process.  This process 

will necessarily be qualitative and quantitative because of the number of factors involved that cannot be 

quantified or related to contaminated soil volumes in a quantitative manner.  For example, boring log 

observations that include the presence of ash or visible TPH may cause the Project Team to decide that a 

minor data gap exists.  The Project Team expects residual data gaps, if identified, to be isolated and 

easily addressed in association with planned future work rather than an extension of this characterization 
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effort.  The Project Team will also decide if the physical data collected during the storm sewer evaluation 

and monitoring well survey are sufficient to address the project objectives.  Any data gaps are expected 

to be minor and will be addressed through planned future work. 

 

For TPH in Zones 5 and 6, metals PMC in Zones 1, 2, 3, 4, and 7, and PAH Alternative PMC in Zones 1 

and 7, an insufficient number of data points were available to use geostatistical methods.  Table 11-1 

presents the zones and COCs for which geostatistics were and were not being used, as well as the 

criteria for each COC and zone.  For Zones 5 and 6 TPH, engineering judgment or two-dimensional 

kriging will be used to estimate areas and volumes of soil exceeding TPH criteria. For PMC lead, 

engineering judgment and SPLP data will be used to estimate areas and volumes of soil exceeding lead 

PMC.  For antimony, engineering judgment will be used to estimate the area and volume of soil 

exceeding criteria.  If excavation is the selected remedy, the exceedance areas estimated by engineering 

judgment will be field confirmed by confirmation sampling and analysis.   

 

Decision Rule: 

The sampling design, as presented, addresses regulatory questions and existing data gaps and is 

thought to represent an end to site characterization.  Decisions will be made by the following decision 

rule: 

 

If the Project Team is satisfied with the level of uncertainty associated with the post-PDI modeling results 

used to refine the extents and volumes of soil that must be addressed during remedial activities, then stop 

collecting soil data under the PDI, select final soil remedies, and proceed to the remedial design.  If the 

team is not satisfied with the level of uncertainty associated with post-PDI modeling results and estimated 

extents and volumes of contaminated soil, then collect additional soil samples in conjunction with planned 

future data collection efforts such as the RD to more precisely bound the contaminated areas. 

 

If the Project Team is satisfied that the chromium speciation data and storm sewer evaluation are 

complete enough and of sufficient quality to proceed with remedy evaluations, then stop collecting data 

under the PDI, select final soil remedies, and proceed to the remedial design.  If the team is not satisfied 

that enough chromium speciation and storm sewer evaluation data of sufficient quality have been 

collected, then collect additional data  in conjunction with planned future data collection efforts such as 

the RD to more precisely resolve the data gaps. 

 

If the Project Team is satisfied that the monitoring well survey is complete enough to establish conditions 

of all Lower Subase wells, then stop collecting data under the PDI, develop an appropriate work plan to 

address the identified monitoring well maintenance needs, and conduct the required maintenance.  If the 

team is not satisfied with the data are complete enough to establish maintenance requirements, then 
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collect additional data in conjunction with planned future data collection efforts such to more precisely 

assess the maintenance issues. 

 

11.5 PERFORMANCE OR ACCEPTANCE CRITERIA 

Concluding when enough data have been collected will be a subjective process supported by the use of 

geostatistical kriging and uncertainty analysis.  The Project Team will review the new kriged data and 

uncertainty maps and determine whether the uncertainty associated with the estimated extents and 

volumes of contaminated soil have been reduced sufficiently to support the selection of a final remedy 

and to proceed to a remedial design.  This process will include an evaluation of the cost-benefit 

associated with additional sampling, proposed remedial strategies (land use controls, excavation, etc.) 

and associated confirmation sampling programs, and other factors that become evident upon review of 

the data and data analysis plots.   The Navy anticipates that the proposed data collection plan will provide 

sufficient additional data to reduce the uncertainty associated with the results of the initial kriging and 

allow selection of a remedy for each zone.  If re-kriging using the additional data results in unacceptable 

uncertainty in any zone, the Navy will address this concern during the remedial design with additional 

investigations as necessary to support the remedial design.  Collection of additional soil data may be 

required in the future if a confirmation sampling program is required as part of remediation. 

 

Concluding when enough data have been collected to evaluate human health risks and the engineered 

control issue will be a subjective process supported by the use of the chromium speciation data and 

storm sewer elevation data, respectively.  The Project Team will review the new data and risk assessment 

to determine if they are sufficient to support the selection of a final remedy and to proceed to a remedial 

design.  This process will include an evaluation of the cost-benefit associated with additional sampling, 

proposed remedial strategies (land use controls, excavation, etc.) and associated confirmation sampling 

programs, and other factors that become evident upon review of the data and data evaluations.   

 

Enough data of sufficient quality to evaluate the condition of the monitoring wells will result if the well 

survey is completed in accordance with this SAP.   The Navy will review the new data to determine if they 

are sufficient to support the required maintenance activities.  This process will include a review to ensure 

the SAP was followed during data collection, an evaluation of the cost-benefit associated with the 

required maintenance, use of the well in the IRP, and operational concerns at NSB-NLON.   

 

11.6 PLAN DEVELOPMENT FOR OBTAINING DATA  

To complete the soil PDI, soil samples will be collected at the proposed locations shown on Figures 10-4, 

10-8, 10-10, 10-12, 10-14, 10-16, and 10-18.  The elevations of the storm sewer lines entering and exiting 

select catch basins and manholes in Zones 1, 2, 3, 4, and 7 (see Figures 10-4, 10-8,  10-10, 10-12, and 
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10-18) will be measured.  For the monitoring well survey, the conditions of the existing wells shown on 

Figures 10-4, 10-8, 10-10, 10-12, 10-14, 10-16, and 10-18 will be determined.  Sample collection and field 

procedures are described in WS #14, and sample collection plan development is described in WS #17.  

Additional figures (Figures 17-1 through 17-38) prepared to support sample collection plan development 

are presented and discussed in WS #17.  Sample locations, analytical groups, and the total numbers of 

borings and samples to be collected are tabulated in WS #18.   
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SAP Worksheet #12 -- Measurement Performance Criteria Table  

(UFP-QAPP Manual Section 2.6.2) 

 

Measurement Performance Criteria Table – Field QC Samples 

QC Sample Analytical Group Frequency Data Quality Indicators 
(DQIs) 

Measurement 
Performance Criteria 

QC Sample 
Assesses Error 

for Sampling (S), 
Analytical (A) or 

both (S&A) 
Equipment Rinsate 

Blank(1) 
All fractions One per 20 field 

samples per matrix 
per sampling 
equipment.(1) 

Accuracy/Bias/ 
Contamination 

No analytes > ½ limit of 
quantitation (LOQ), except 

common laboratory 
contaminants, which must 

be < LOQ. 

S&A 

Field Duplicate(2, 3) All fractions One per 10 field 
samples collected. 

Precision Values > 5X LOQ:  
Relative Percent 
Difference (RPD) 

≤ 50%(2,3). 

S 

Cooler Temperature 
Indicator 

Sample temperature One per cooler. Representativeness Temperature between 2 
and 6 degrees Celsius (4 ± 

2 °C). 

S 

 
1 Equipment rinsate blanks will be collected if non-dedicated equipment are used.  Final determination regarding equipment rinsate blanks will be made after all 

subcontractors are procured.   
2 If duplicate values for non-metals are less than five times the LOQ, the absolute difference should be less than two times the LOQ. 
3 If duplicate values for metals are less than five times the  LOQ, the absolute difference should be less than four times the LOQ. 
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SAP Worksheet #13 -- Secondary Data Criteria and Limitations Table 

(UFP-QAPP Manual Section 2.7) 

 
 

Secondary Data 
Data Source 

(originating organization, 
report title and date) 

Data Generator(s) 
(originating organization, data 

types, data generation / 
collection dates) 

How Data Will Be Used Limitations on 
Data Use 

Lower Subase 
Remedial 

Investigation 

Tetra Tech 
Lower Subase Remedial 

Investigation for NSB-
NLON, Groton, Connecticut 

1999 

Soil data from the following 
investigations: 

Atlantic, 1992 

HNUS, 1993 

Atlantic 1995 

B&RE, 1997 

Tetra Tech, 1999 

(1) To generate initial 
geostatistical models to 

select sampling locations. 

(2) In combination with PDI 
results to generate post-PDI 

geostatistical models to 
determine limits of 

remediation. 

New and old data 
will be weighted 

equally for kriging.  
However, the 

knowledge that new 
data may be more 
representative of 
current conditions 

and that new 
samples will be 

analyzed with more 
current 

methodology will be 
considered 

qualitatively in the 
evaluation of 

results. 
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SAP Worksheet #14 -- Summary of Project Tasks 

(UFP-QAPP Manual Section 2.8.1) 
 
The project tasks include the following: 

 

• Mobilization/Demobilization 

• Utility Clearance 

• Soil Sampling 

• QA/QC Tasks 

• Sample handling and shipping 

• Equipment Decontamination 

• Monitoring Well Condition Survey 

• Measurement of Storm Sewer Pipe Inverts 

• Surveying 

• Investigation-Derived Waste (IDW) Management 

• Analytical Tasks 

• Data Management  

• Assessment and Oversight 

• Data Review 

• Project Report 

 

Mobilization/Demobilization - A field team orientation meeting will be conducted prior to the start of 

fieldwork to familiarize the field team personnel with the site’s HASP, objectives and scope of the field 

activities, and chain of command.  The meetings will be attended by the FOL/SSO, PM, and drilling 

contractor.  Mobilization activities will include transporting field personnel, equipment, and supplies to the 

site.  A 2-hour health and safety meeting will be conducted prior to initiating on-site activities.  All 

subcontractor personnel (including substitutes) are required to attend the applicable meeting.  FOL will 

coordinate with the Navy Point of Contact (POC) at NSB-NLON (Environmental Restoration Program 

Manager) regarding passes, security and access issues, and daily activities.  The FOL will also 

coordinate with the Tetra Tech PM, Navy RPM, and stakeholders per WS #6 regarding the field activities.  

Demobilization will include transporting personnel, field equipment, and supplies, from the site, 

performing general site cleanup, and organizing and finalizing field paperwork. 

 

Utility Clearance – All boring locations will require utility clearance prior to commencing work.  The 

following underground utilities may be located in the areas to be investigated: 
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- Air 

- Electric (low and high voltage) 

Former and Active Fuel Oil Lines 

- Gas 

- Potable Water (low and high pressure) 

- Sanitary Sewer 

- Steam 

- Storm Sewer 

- Telephone/Communication 

 

The utilities can be contained in various types of conduits and piping including concrete, reinforced 

concrete, PVC, ductile iron pipe, and others.  

 

Prior to utility clearance, proposed boring locations will be marked on the ground surface in white by Tetra 

Tech.  Utility clearance will be conducted by a subcontractor in coordination with Tetra Tech and NSB-

NLON.  The utility clearance will be conducted in accordance with applicable state laws, NSB-NLON 

procedures (dig permits), and Tetra Tech SOP HS-1.0.  In addition, due to the high concentration of utility 

lines and uncertainty of utility mapping at the Lower Subase, a rigorous utility clearance procedure must 

be followed. 

The utility clearance procedure will include preparation and submittal of a dig permit to NSB-NLON Public 

Works Department (PWD), review of utility drawings by PWD, field mark-outs of utilities by a 

subcontractor, a site walk with PWD and Tetra Tech, and approval of locations by PWD through signature 

of a dig permit. In addition, per Navy request the subcontractor will use ground penetrating radar and 

other methods to locate buried utilities.  If determined necessary by the Navy and FOL, normal utility 

avoidance techniques, such as hand digging to a depth of 5 feet to confirm that no utilities are 

encountered, will be employed.  All activities will be discussed and coordinated with NSB-NLON PWD 

and the Environmental Restoration Program Manager. 

 

Soil Sampling - Soil samples will be collected using direct-push technology (DPT) in accordance with 

Tetra Tech SOP SA-2.5.  Samples will be collected from the core in the following manner.  The acetate 

DPT sleeve will be removed from the core barrel and split open.  The soil will be homogenized over the 

appropriate interval as detailed in WS #18 and in accordance with the procedures outlined in Tetra Tech 

SOP 1.3.  Prior to sample homogenization, visible metal fragments, such as wire, bolts, or metal 

shavings, will be removed from soil samples and documented on sample log sheets (ash and 

contaminated soil will NOT be removed). Sample material will be placed in the appropriate laboratory-

provided container as indicated in WS #19.  Sample locations are identified on Figures 10-4, 10-8, 10-10, 

10-12, 10-14, 10-16, and 10-18.  Sample locations will initially be field located based on the sample 
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coordinates provided in WS #18.  The sample locations may be adjusted, based on the results of the 

utility clearance procedures, to avoid disturbance of utilities.  Borings will be advanced in both paved and 

unpaved areas.  In the western portions of Zones 3 and 4, coring may also be required through the 

wooden pier and quay wall that underlie Albacore Road.  The wooden pier of the former quay wall is 

present at approximately 6 feet below grade (Figure 10-3).  Upon completion, each bore hole will be 

grouted to within 6 inches of the surface and then the surface will be restored to the surrounding surface 

material (soil, concrete, or paving). 

 

Several USTs are located in Zone 1, as presented on Figures 10-4 and 10-7.  Some of these USTs are 

active and others have been decommissioned.  The exact locations of USTs will be established with Navy 

support and marked during the utility clearance.  No borings shall be drilled into any Zone 1 USTs. 

 

The purpose of this SAP is to collect samples that identify both “clean” and “dirty” soil.  Both types of 

samples are needed in the geostatistical models to refine the boundaries of contaminated soil.  Therefore, 

unlike many sampling plans, it is not the sole purpose of this SAP to sample soil with visible staining or 

other evident contamination.  It is the purpose of this SAP to sample soil at predetermined locations and 

depths, to be adjusted as described below. 

 

The manner in which depth intervals are established within soil cores is different in each of the seven 

zones.  Determining whether soil is less than or more than 2 feet below the ground surface depends on 

the type of surface (e.g., asphalt and grass cover) present in the drilling location.  For all samples, it is 

crucial that the sampler accurately measure and document sample depth.  WS #18 lists the proposed 

depth of each PDI sample.   

 

For soil samples in the top 2 feet in paved areas, samples should be collected from the bottom of the 

pavement base course aggregate to 2 feet below the top surface of the pavement.  Therefore, in paved 

areas, for sample depths listed in WS #18 as 0 to 2 feet bgs, the actual sample depth may be 1 to 2 feet 

bgs or 0.5 to 2 feet bgs, etc. 

 

In Zones 2, 3, 4, 5, 6, and 7, applicable regulations differ when soil is above or below the seasonal high 

water table.  For the purpose of this investigation, the mean high water elevation will represent the 

seasonal high water table.  The mean high water level at the Lower Subase was determined to be 

Elevation 1.2 feet (1988 NAVD) across all Zones.  For many sampling locations, the deepest sample is at 

a depth estimated to be the deepest possible sample above mean high water, .  The actual groundwater 

table may vary from Elevation 1.2 feet at the time of sampling.  Field personnel should only collect 

unsaturated soil samples.  If a proposed sample interval spans soil above and below the water table 
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(unsaturated soil underlain by saturated soil), only the upper unsaturated portion should be collected and 

analyzed and the depth to saturated soil noted on the boring log and soil sample log sheet. 

 

In Zone 1, applicable regulations also differ when soil is above or below the seasonal high water table.  

For many TPH sampling locations, sample pairs are specified, including a sample at a depth estimated to 

be the deepest possible sample above the seasonal high water table [based on mean high water at 

Elevation 1.2 feet (1988 NAVD)], and a sample of saturated soil just below the water table.  The actual 

groundwater table may vary from Elevation 1.2 feet at the time of sampling.  The upper sample of this pair 

should include only unsaturated soil.  If a proposed interval spans soil above and below the water table 

(unsaturated soil underlain by saturated soil), the sample pair should be split at the level of saturated soil, 

such that unsaturated and saturated soil will be analyzed separately.   

 
Field observations (presence of stained soil, LNAPL, or visual observations of ash or debris) must be 

documented on boring logs in accordance with Tetra Tech SOP GH-1.5.  Each sample ID and time of 

sampling will also be noted on the boring logs.  A description of each sample, including lithology, will be 

provided on a soil sample log sheet.  

 
QA/QC Tasks - QA/QC samples will be collected in the field to aid in data interpretation and validation 

processes.  See WS #20 for a summary of field QA/QC sample identifications and summary.  WS #19 

presents a summary of sample analyses, container types and volumes, preservation requirements, and 

holding times for the samples to be collected. 

 

Sample Handling and Shipping - Sample handling and shipping procedures presented in Tetra Tech 

SOP SA-6.1 (Appendix A) will be followed. Sample log sheets will be prepared for each sample collected 

and will include sample-specific information, as well as information that documents sampling activities.  

Sample log sheets will be signed and dated, and the appropriate chain-of-custody procedures will be 

followed until the samples reach the analytical laboratory. 

 
Equipment Decontamination - The decontamination procedures presented in Tetra Tech SOP SA-7.1 in 

Appendix C will be followed for this project.  To minimize decontamination, soil will be sampled using 

disposable equipment which will not require decontamination.  Examples of disposable equipment include 

acetate liners for the DPT rig, and disposable utensils for transferring the sample to laboratory-supplied 

bottleware.  Soil will be homogenized in stainless steel bowls that will be decontaminated after each 

sampled interval is homogenized.  Personal protective equipment and emergency decontamination 

procedures are discussed in the HASP.  When DPT equipment is used to advance boreholes, the 

equipment will be decontaminated prior to beginning work and between locations in accordance with 

Tetra Tech SOP SA-7.1. 
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Monitoring Well Condition Survey - Wells listed on Table 14-1 shall be surveyed. All found wells shall 

be opened and depth to water, well depth, and depth to free product (if applicable) shall be measured and 

recorded on Table 14-1.  In 2007, an unnamed well 4 feet north of 13MW18 (now abandoned) had free 

product.  This well will be inspected.  General well conditions from the 2007 inventory are presented on 

Table 14-2.  Table 14-3 will  be completed in the field to indicate PID readings, if applicable, and current 

well conditions, similar to Table 14-2. Table 14-4 presents the 2007 condition and recommended 

maintenance of each well, including casing, cap, surface, and label. Table 14-4 will be completed in the 

field to indicate the current condition and recommended maintenance of each well. Note that information 

on each well spans two pages in Table 14-4.  If the well condition or recommended maintenance has not 

changed since the previous inventory, field personnel may mark a box “Same” on Table 14-4 instead of 

repeating information. 

 

Measurement of Storm Sewer Pipe Inverts – For the catch basins and manholes listed below, covers 

will be removed, a reference point on the frame for each will be marked with permanent paint, and the 

vertical distance from the reference point to each pipe invert (bottom inside of pipe) within each catch 

basin or manhole will be measured to the nearest 0.1 ft and documented. 

Catch 
Basins  Manholes 
  

Zone 1 C932 C502 
C503 
C924 

Zone 2 C520-A C520 
  C520-B-Z2 
  
Zone 3 C587-1 C521 

Zone 4 C586 C479 
    C479-1 
  
Zone7 C532 C529 

C535 
C676 

 
Surveying - Following sample collection, each soil boring location and catch basin/manhole reference 

point will be surveyed by a professional surveyor licensed in the State of Connecticut to determine the 

horizontal location and ground surface elevation.  The horizontal coordinates will be determined in the 

1983 Connecticut State Plane coordinate system to an accuracy of 0.1 foot.  The vertical elevation of the 

ground surface will be determined in NAVD88 to an accuracy of 0.01 foot. 
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Investigation-Derived Waste Management - IDW generated during drilling, sampling, and 

decontamination activities will be containerized in Department of Transportation (DOT)-approved 

55-gallon drums.  Liquids and soil cuttings will be containerized in separate drums.  IDW will be 

temporarily stored at a centralized location designated by the Navy.  The drums will be sampled to 

characterize the waste, manifested as appropriate, and transported off site for disposal at an approved 

facility by the IDW subcontractor.  Used personal protective equipment and general project refuse will be 

collected and placed in plastic bags (double bagged) and disposed in a Navy-approved trash receptacle.   

 

Analytical Tasks - Katahdin Analytical Services, Inc. and TestAmerica, Inc. will analyze the soil samples.  

Analyses will be performed in accordance with the analytical methods identified in WS #19 and the 

requirements of the technical specification for laboratory services developed by Tetra Tech for this work.  

The technical specifications are included as Appendix E.  The subcontracted laboratories will meet the 

Method Detection Limits (MDLs), Limits of Detection (LODs), and Limits of Quantitation (LOQs) specified 

in WS #15. 
 
The technical specification details the analytical requirements, number of samples, matrix, analytical 

methods to be performed, preservatives, holding times, QLs required for the project, and data 

deliverables.  The laboratory will perform the chemical analyses following laboratory-specific SOPs 

developed based on the methods listed in WS #23.   

 

Data Management - Project data will be managed according to the procedures outlined on the following 

worksheets:   

• Project documentation and records  

- Field sample collection and field measurement records - See WSs #27 and #29 

- Laboratory data package deliverables - See WS #30 

- Data assessment documents and records - See WS #29 

 

• Data recording formats - See Worksheet #27 

 

• Data handling, management, tracking, and control   
 

Data Handling and Management - After the field investigation is completed, field sampling log 

sheets will be organized by date and medium and filed in the project files.  The field logbooks for this 

project will be used only for this site and will also be categorized and maintained in the project files 

after completion of the field program.  Project personnel completing concurrent field sampling 

activities may maintain multiple field logbooks.  When possible, logbooks will be segregated by 

sampling activity.  The field logbooks will be titled based on date and activity.  The data handling 
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procedures to be followed by the laboratory will meet the requirements of the technical specification 

(see Appendix C).  The electronic data results will be automatically downloaded into the Tetra Tech 

database in accordance with proprietary Tetra Tech processes.  The data will be subsequently loaded 

by Tetra Tech to the Navy’s data management system [Naval Installation Restoration Information 

Solution (NIRIS)]. 

 

Data Tracking and Control - The Tetra Tech PM (or designee) is responsible for the overall tracking 

and control of data generated for the project.  

 

Data Tracking - Data is tracked from its generation to archiving in project-specific files.  The Project 

Chemist (or designee) is responsible for tracking the samples collected and shipped to the contract 

laboratory.  Upon receipt of data packages from the analytical laboratory, the Project Chemist will 

oversee the data validation effort, which includes verifying that the data packages are complete and 

that results for all samples have been delivered by the analytical laboratory.    

 

Data Storage, Archiving, and Retrieval - The data packages received from the subcontract 

laboratory are tracked in the data validation logbook.  After the data are validated, the data packages 

are entered into the Comprehensive Long-term Environmental Action Navy (CLEAN) file system and 

archived in secure files.  All data uploaded to the Navy’s data management system (NIRIS) will be 

accessible electronically to all parties with access to the system.  The field records including field 

logbooks, sample log sheets, and chain-of-custody records will be submitted by the FOL to be 

entered into the CLEAN file system prior to archiving in secure project files.  The project files are 

audited for accuracy and completeness.  At the completion of the Navy contract, the records will be 

stored by Tetra Tech.   

 

Data Security  The Tetra Tech project files are restricted to designated personnel only.  Records can 

only be borrowed temporarily from the project file using a sign-out system.  The Tetra Tech Data 

Manager maintains the electronic data files.  Access to the data files is restricted to qualified 

personnel only.  File and data backup procedures are routinely performed. 

 

Assessment and Oversight - See WS #32 for assessment findings and corrective actions and 

Worksheet #33 for QA management reports. 
 

Data Review - Data reviews will be conducted in accordance with the procedures outlined on the 

following worksheets: 
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- Data verification – See WS #34 

- Data validation – See WSs #35 and #36 

- Usability assessment – See WS #37 

 

Project Report - The analytical and physical data generated under this SAP will be documented in the 

Lower Subase Soil PDI Completion Report and will subsequently be used to select remedies and support 

RDs.  A draft version of the Lower Subase Soil PDI Completion Report will be prepared and submitted in 

hardcopy format to the Navy, EPA, and CTDEP as appropriate for review and comment.  Tetra Tech will 

develop responses to comments received on the draft report.  The final version of the report will 

submitted in hardcopy and electronic format to the Project Team. 
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SAP Worksheet #15 -- Reference Limits and Evaluation Table 

(UFP-QAPP Manual Section 2.8.1) 
 

Matrix: Soil 
Analytical Group:  Polycyclic Aromatic Hydrocarbons 
 

 

Analyte CAS 
Number 

Project 
Action 
Limit 

(mg/kg) 

Project Action 
 Limit Reference(1)

Project 
Quantitation 
Limit Goal 

(mg/kg) 

Katahdin 

LOQ 
(mg/kg) 

 LOD 
(mg/kg) 

MDL  
(mg/kg) 

Benzo(a)anthracene 56-55-3 1 CTDEP 
GB PMC 0.33 0.02 0.01 0.00193 

Benzo(a)pyrene 50-32-8 1 CTDEP 
GBPMC 0.33 0.02 0.01 0.00329 

Benzo(b)fluoranthene 205-99-2 1 CTDEP 
GB PMC 0.33 0.02 0.01 0.00244 

Benzo(k)fluoranthene 207-08-9 1 CTDEP 
GB PMC 0.33 0.02 0.01 0.0031 

Chrysene 218-01-9 1(2) CTDEP 
GB PMC 0.33 0.02 0.01 0.00173 

Dibenzo(a,h)anthra-
cene 53-70-3 1(2) CTDEP 

GB PMC 0.33 0.02 0.01 0.00184 

Indeno(a,2,3-cd) 
pyrene 193-39-5 1(2) CTDEP 

GB PMC 0.33 0.02 0.01 0.00185 

Phenanthrene 85-01-8 40 CTDEP 
GB PMC 13.3 0.02 0.01 0.00177 

Pyrene 129-00-0 40 CTDEP 
GB PMC 13.3 0.02 0.01 0.0021 

Carbazole 86-74-8 1(2) CTDEP 
GB PMC 0.33 0.02 0.01 0.00131 

 
1  Connecticut Department of Environmental Protection Remediation Standards. 
CTDEP GB PMC - Connecticut Department of Environmental Protection Pollutant Mobility Criterion for groundwater 
classified as GB. 

 
2  Identified on the CTDEP Regulated Criteria Summary Table (October 11, 2007) as criterion based on detection 
limit. 
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Matrix:  Soil  
Analytical Group:  TPH 
 

Analyte CAS 
Number 

Project 
Action 
Limit 

(mg/kg) 

Project Action 
 Limit Reference(1) 

Project 
Quantitation 
Limit Goal 

(mg/kg) 

Katahdin 

LOQ 
(mg/kg) 

 LOD 
(mg/kg) 

MDL  
(mg/kg) 

TPH -- 500 CTDEP RES DEC 167 5 2.5 1.6 
 

1  Connecticut Department of Environmental Protection Remediation Standards. 
CTDEP RES DEC - Connecticut Department of Environmental Protection Direct Exposure Criterion for a residential 
scenario. 

 
 

Matrix:  Soil  
Analytical Group:  Metals (antimony and lead) 

Analyte CAS 
Number 

Project 
Action 
Limit 

(mg/kg) 

Project Action 
 Limit Reference(1) 

Project 
Quantitation 
Limit Goal 

(mg/kg) 

Katahdin 

LOQ 
(mg/kg) 

 LOD 
(mg/kg) 

MDL  
(mg/kg) 

Antimony 7440-36-0 31 HHRA PRG 10 0.80 0.5 0.099 

Lead 7439-92-1 400 CTDEP 
RES DEC 133 0.5 0.4 0.14 

 
1  Connecticut Department of Environmental Protection Remediation Standards. 
CTDEP RES DEC - Connecticut Department of Environmental Protection Direct Exposure Criterion for a residential 
scenario. 
HHRA PRG - Human Health Risk Assessment Preliminary Remediation Goal from Revised Draft Final Lower 
Subase Feasibility Study (Tetra Tech, 2010b). 

 
 

Matrix:  Soil  
Analytical Group:  Metals [chromium (trivalent and hexavalent)] 

Analyte CAS Number 

Project 

Action 

Limit 

(mg/kg) 

Project Action 

 Limit Reference(1) 

Project 

Quantitation 

Limit Goal 

(mg/kg) 

Test America

LOQ 

(mg/kg) 

 LOD 

(mg/kg) 
MDL  

(mg/kg) 

Chromium, 

trivalent 
16065-83-1 3,900 

CTDEP 

RES DEC 
1300 NA NA NA 

Chromium, 

hexavalent 
18540-29-9 0.29 EPA RES RSL 0.097 1.25 0.5 0.25 

 
1  Connecticut Department of Environmental Protection Remediation Standards. 
CTDEP RES DEC - Connecticut Department of Environmental Protection Direct Exposure Criterion for a residential 
scenario.  There is no PAL for total chromium because it is only used to calculate the trivalent chromium 
concentration in a sample. 
 
EPA RES RSL – EPA Residential Regional Screening Level 
NA - Not applicable; chemical concentration determined using a calculation.Matrix:  Soil SPLP Leachate 
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Analytical Group:  Metals (antimony and lead) 
 

Analyte CAS 
Number 

Project 
Action 
Limit 
(ug/L) 

Project Action 
 Limit Reference(1) 

Project 
Quantitation 
Limit Goal 

(ug/L) 

Katahdin 

LOQ   
(ug/L) 

LOD 
(ug/L) 

MDL  
(ug/L) 

Antimony 7440-36-0 60 CTDEP 
GB PMC 20 40 25 6.6 

Lead 7439-92-1 150 CTDEP 
GB PMC 50 25 20 5.1 

 
 

1  Connecticut Department of Environmental Protection Remediation Standards. 
CTDEP GB PMC - Connecticut Department of Environmental Protection Pollutant Mobility Criterion for groundwater 
classified as GB. 
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SAP Worksheet #16 -- Project Schedule / Timeline Table  

(UFP-QAPP Manual Section 2.8.2) 
 

Activity Organization 
Dates (MM/DD/YY) 

Deliverable Deliverable 
Due Date Anticipated Date(s) 

of Initiation 
Anticipated Date of 

Completion 

Internal Draft UFP-SAP Tetra Tech 06/24/09 02/12/10 Internal Draft 
UFP-SAP  02/12/10 

Navy Review Navy 02/13/10 3/5/10 NA NA 

Resolve Comments Tetra Tech 03/06/10 03/10/10 NA NA 

Draft UFP-SAP Tetra Tech 03/11/10 03/19/10 Draft UFP-SAP 03/19/10 

Regulator Review EPA and CTDEP 03/20/10 05/03/10 NA NA 

Resolve Comments Tetra Tech 05/04/10 06/17/10 Responses to 
comment 06/17/10 

Draft Final UFP-SAP Tetra Tech 06/18/10 07/27/10 Draft Final 
UFP-SAP 07/27/10 

Regulator Concurrence EPA and CTDEP 07/24/10 08/06/10 NA NA 

Final UFP-SAP Tetra Tech 08/07/10 08/20/10 Final UFP-SAP 08/20/10 

Soil PDI Field Work Tetra Tech 08/23/10 08/30/10 NA NA 

Soil PDI Sample Analysis Tetra Tech 08/31/10 09/29/10 NA NA 

Soil PDI Data Validation Tetra Tech 09/30/10 10/29/10 Final analytical 
data tables 10/29/10 

Internal Draft Soil PDI 
Completion Report Tetra Tech 10/30/10 11/29/10 

Internal Draft 
Soil PDI 
Completion 
Report 

11/29/10 

Navy Review Navy 11/30/10 12/20/10 NA NA 

Resolve Comments Tetra Tech 12/21/10 01/03/10 NA NA 
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Activity Organization 
Dates (MM/DD/YY) 

Deliverable Deliverable 
Due Date Anticipated Date(s) 

of Initiation 
Anticipated Date of 

Completion 

Draft Soil PDI Completion 
Report Tetra Tech 01/04/11 01/13/11 

Internal Draft 
Soil PDI 
Completion 
Report 

1/13/11 

Regulator Review EPA and CTDEP 01/14/11 02/11/11 NA NA 

Resolve Comments Tetra Tech 02/12/11 03/04/11 Responses to 
comments 03/04/11 

Draft Final Soil PDI 
Completion Report Tetra Tech 03/05/11 03/14/11 

Draft Final Soil 
PDI 
Completion 
Report 

03/14/11 

Regulator Concurrence EPA and CTDEP 03/15/11 03/28/11 NA NA 

Final Soil PDI Completion 
Report Tetra Tech 03/29/11 04/11/11 

Final Soil PDI 
Completion 
Report 

04/11/11 
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SAP Worksheet #17 -- Sampling Design and Rationale 

(UFP-QAPP Manual Section 3.1.1) 
 
 
17.1  GENERAL APPROACH FOR SELECTING PDI SAMPLE LOCATIONS 

A biased sampling design was used for selecting PDI sample locations and depths.  Geostatistical 

kriging, uncertainty mapping, engineering knowledge, and aerial maps/site inspection were used to 

identify additional soil areas within each zone expected to be contaminated.  PDI samples were placed in 

areas where additional data are expected to result in the greatest reductions in uncertainty in determining 

whether contaminant concentrations exceed applicable criteria.  COCs in each zone are presented on 

Table 10-1.  To simplify the PDI, the investigation focused on BAP equivalent concentrations 

(representative of all PAH COCs), TPH, lead, and antimony.  PAH sampling locations were based on 

kriging of the BAP equivalent concentration, however, because is it possible that an individual PAH could 

exceed its PRG without exceeding the BAP equivalent concentration of 1 mg/kg, locations of individual 

PAH exceedances were reviewed.  No individual PAH exceedances occurred outside of the kriged BAP 

equivalent concentration area.   Table 11-1 presents the applicable sampling depths, COCs, and criteria 

for each zone.   COCs and zones for which geostatistical kriging, engineering knowledge, and aerial 

maps/site inspection were used to identify PDI sample locations are as follows:  

 

• Geostatistical kriging maps (Figures 17-1 through 17-35) were used to help identify additional 

sampling locations in areas where data were sparse and data uncertainties were relatively large for: 

 

- PAHs in Zones 1, 4, and 7 

- TPH for in Zones 1, 2, 3, and 4   

- Mass and SPLP lead in Zones 4 and 7 (based on mass lead kriging) 

 

• Engineering knowledge was used to identify sampling locations as follows: 

 
- Previous investigation boring logs showing stained soil were used to help identify additional 

sampling locations for Zone 1 TPH. 

 
- Samples for TPH analysis will be collected in Zones 5 and 6 near soil sample locations that 

previously exceeded CTDEP criteria for TPH. 

 

- Samples for antimony mass and SPLP analysis will be collected in Zone 7 near soil sample 

locations that previously exceeded CTDEP criteria for antimony.  
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- Samples for additional lead SPLP analysis will generally be collected where previous mass or 

TCLP results exceeded CTDEP lead criteria.   

 

- Maps of vegetated/gravel areas were used to identify sampling locations for surface soil samples 

in unpaved areas.  

 

17.2 DETAILED APPROACH FOR SELECTING PDI SAMPLE LOCATIONS  

All PDI sample locations were selected to reduce uncertainty in the estimates of zone-wide 

concentrations and to provide additional information for delineating contamination.  Figures 17-1 through 

17-35 present the selected PDI sample locations on the kriging and uncertainty maps that were prepared 

to identify concentration contours and uncertainty.  The rationale for choosing each sample location and 

depth are detailed in the following section and summarized in WS #18.     

 

CTDEP PMC (mass analysis for PAHs and TPH, leachate analysis for metals) apply from the ground 

surface (top of pavement or top of soil in unpaved areas) to the seasonal high water table.  CTDEP 

defines the seasonal high water table as, on an annual basis, the highest plane in the ground at which all 

pore spaces are filled with water at atmospheric pressure.  The high tide potentiometric surface map from 

the Lower Subase RI (Appendix A, Drawing 1) was used as an estimate of the seasonal high water table.  

The high tide potentiometric surface was approximately at Elevation 1 foot (NAVD88) in Zones 1 through 

7 (Tetra Tech, 1998).   

 

I/C DEC (mass analyses) apply to the top the top 2 feet in paved areas and top 4 feet in unpaved areas 

(when LUCs are in place).  The area of risk (area of soil with soil concentrations greater than the 

residential DEC) applies to the top 15 feet of soil. 

 

Ground surface elevations vary and are generally at Elevation 6 feet along the Thames River and 

Elevation 10 feet at the eastern edge of each zone.  Ground surface is generally shown on kriging maps 

at the ground surface elevation of previous sampling locations with the greatest COC concentrations. 

Kriging was performed at 2-foot vertical intervals; therefore, kriging maps such as Figure 17-1 are for 

2-foot elevation ranges. 

 

17.2.1 Zones 1, 2, 3, and 4  

17.2.1.1 PAH 

In Zone 1, the BAP equivalent PMC of 1 mg/kg applies from the ground surface to the water table.  In 

Zone 2, 3, and 4, Alternative PMC eliminated PAHs as PMC COCs, but 1 mg/kg still applies within the top 
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2 feet (4 feet in unpaved areas) of Zone 4 as the DEC.  Kriged BAP equivalent concentrations exceeding 

1 mg/kg in Zone 1 and proposed soil sample locations for PAHs are shown at the ground surface on 

Figure 17-1 and at groundwater level on Figure 17-2.  Areas of greatest uncertainty at the ground surface 

as to whether concentrations exceed 1 mg/kg are shown in red on Figure 17-3.  Based on kriged 

concentrations, proposed soil sample locations for PAHs in Zone 4 are presented on Figure 17-4.  

Figure 17-5 is a plan view showing cross section locations through Zones 1 to 4.  The vertical distribution 

of BAP equivalents, existing sample locations, and proposed sample locations are shown on cross 

sections A-A’ and B-B’ (Figures 17-6 and 17-7, respectively).   

 

17.2.1.2 TPH 

Kriged TPH concentrations in Zones 1, 2, 3, and 4 at the ground surface (Elevation 8 to 10 feet) and the 

groundwater table (Elevation 0 to 2 feet) are shown on Figures 17-8 and 17-9.  Orange indicates areas 

exceeding the industrial PMC as predicted by kriging with current data.  Red areas on Figure 17-10 

indicate locations with the greatest uncertainty at the water table elevation regarding whether the TPH 

PMC has been exceeded.  Proposed soil sample locations are shown on these figures as red dots. 

 

Figure 17-11 is a plan view showing TPH cross section locations.  The vertical distribution of TPH, 

existing sample locations (red, orange, or blue), and proposed sample locations (white) in Zones 1 

through 4 are shown on cross sections A-A’, B-B’, and C-C’ (Figures 17-12, 17-13, and 17-14, 

respectively).  For previous results, the distance those results are offset from each cross section are also 

presented on Figures 17-12, 17-13, and 17-14.  The cross sections illustrate that most previous TPH 

samples were collected near the groundwater table.  This approach was probably taken because TPH 

sources (leaks from fuel distribution lines and USTs) were generally near the groundwater table and 

because the specific gravity of the TPH is typically less than the specific gravity of the groundwater.  

Previous samples were also typically biased towards locations with the greatest expected levels of 

contamination and were selected for analysis based on visual identification or maximum readings on field 

instruments.  Boring logs generally indicate a “smear zone” at to beneath the water table, possibly due to 

TPH migrating to the groundwater table and then being distributed in the “smear zone” by seasonal and 

tidal fluctuations.  Few samples were previously collected above the water table which resulted in the 

kriging model to estimate large areas of TPH above the groundwater table that exceed the PMC.  

Because of the sparsity of TPH samples above the groundwater table, PDI samples are proposed above 

the groundwater table to further characterize the extent of TPH contamination.  

 

Cross section C-C’ is a west-to-east section in Zone 1 (Figure 17-14).  Overlays shown on the figure 

illustrate the estimated depth of Building 29 and the USTs.  The USTs and buried utilities shown on 

Figure 10-4 are obstructions to drilling and collection of PDI samples.  Although the area over Tanks E, F, 

and G is grassed, it will not be sampled because these tanks were remediated and filled with clean soil.  
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Although the area over Tanks K and L is grassed, it will not be sampled because these tanks are active.  

Most previous samples were within a narrow depth interval.  Shallower and deeper samples are proposed 

to provide additional data for kriging that will in turn improve the estimate of the extent of contamination.   

 

Based on current data, the red kriged areas in Zone 1 (Figures 17-9, 17-12, 17-13, and 17-14) indicate 

that TPH concentrations are high enough that LNAPL may be present in unsaturated soil, and the purple 

areas indicate that TPH concentrations may be high enough for LNAPL to be present in saturated soil.  

Proposed samples are located to better define the volume of potential LNAPL in Zone 1.   

 

Proposed TPH sampling locations are presented on Figures 17-8 through 17-10 and Figures 17-12 

through 17-14.  Proposed samples are located to better define TPH PMC exceedances above the 

groundwater table in Zones 1, 2, and 4 and to better define the limit of LNAPL above and below the 

groundwater table in Zone 1.  

 

In Zone 1, small grass and gravel-covered areas exist between Building 29 and the Site 11 tanks and 

south of the Site 11 tanks (see Figure 10-4).  Buried utilities are concentrated in these areas, therefore 

planned samples between Building 29 and the Site 11 tanks may be relocated to the grassed areas south 

of Site 11 based on utility clearance.  Sample Z1PDI-014 will be located in the grass and gravel-covered 

area south of Site 11, as utility clearance allows, to delineate LNAPL and the area exceeding the PMC.  

The ground surface at Site 10 is grass covered (see Figure 10-4); however, this area is underlain by 

remediated Tanks E, F, and G and active Tanks K and L.  It was documented that Tanks E, F and G were 

backfilled with clean soil; therefore, only the curved grassed area immediately west of Tanks K and L is 

appropriate for further investigation.  Kriging with current data indicates that soil above the groundwater 

table at Z1PDI-001 will exceed PMC; however, it is also possible that TPH concentrations in that area will 

be less than both the PMC and LNAPL concentrations.  To confirm the results, soil in the top 4 feet 

(grass-covered area) will be tested for TPH and compared to the applicable criteria.  Sampling in a 

grassed area east of Site 10 (Z1PDI-006) is also proposed; however, this location may be too steep to be 

accessible by a drill rig. 

 

A significant portion of Zone 2 is grass covered, including an area that was previously covered by Building 

1 (see Figure 10-8).  Previous investigations detected TPH concentrations greater than the I/C DEC at 

one location (GS-22L - 7 to 8 feet bgs); therefore, the grassed area adjacent to GS-22L will be sampled 

from 0 to 4 feet bgs (Z2PDI-001).  The eastern wedge-shaped grassed area shown on Figure 10-8 was 

not previously investigated.   No fuel lines cross this area, and there is no known source of contamination; 

therefore, this grassed area in Zone 2 will not be investigated. 
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17.2.1.3 Lead 

Geostatistics were used to select PDI sample locations for lead analysis in Zones 3 and 4 (Figures 17-15 

and 17-16).  In Zone 3, kriging indicates that a majority of the lead-contaminated soil is located between 

former Building 31 and the Thames River.  Some of the lead-contaminated soil is also under the 

pavement and floor slab of former Building 31.  Figure 17-17 is a plan view that shows cross section 

locations, and  proposed sample locations for lead are shown on cross sections A-A’ and B-B’ 

(Figures 17-18 and 17-19, respectively).  Lead results are available for two composite samples from the 

west wall of the Albacore Road excavation.  Sample 2-EXWW-ALBACORE-06 was a composite of 

subsamples along the full height (6 feet) and the northern half of the excavation wall (70 foot length).  

Sample EXWW-ALBACORE-06 was a composite of subsamples along the full height (6 feet) and the 

southern half of the excavation wall (70 foot length).  Because these results represented large areas but 

kriging can only use point data, those results would be under-represented if used as two points; therefore, 

those data were input as nine locations (at three elevations) along the length of the Albacore Road 

excavation west wall.  The resulting kriging is shown on Figures 17-15 and 17-18.  Proposed sample 

locations Z3PDI-001 through -005 are located west of the former excavation wall.  No grass- or gravel-

covered areas were identified in Zone 3 

 

In Zone 4, small grass- and gravel-covered area exists around former Building 80.  This grass/gravel area 

will be sampled where geostatistical maps indicate high uncertainty for I/C DEC (Z4PDI-007).  In addition, 

a small grassy bank south of Building 105 near GS-9L will be sampled from 0 to 4 feet bgs, as 

geostatistics indicate high uncertainty associated with exceedance of the industrial TPH DEC 

(Z4PDI-002) in this area.  No other grass or gravel areas were identified in Zone 4. 

 

17.2.2 Zones 5 and 6 

Kriging was not performed using data from Zones 5 and 6; therefore, tag maps from the Draft Final Lower 

Subase FS (Tetra Tech, 2010) were used to identify proposed sample locations.   

 

17.2.2.1 TPH 

Although PDI sampling will primarily address the I/C scenario, tag maps showing exceedances of the 

residential scenario criteria are presented on Figure 17-20 to depict the area of risk.  Four new sampling 

locations are proposed to delineate TPH near 19SS1, including one sample in an unpaved area and three 

in paved areas.  

 

At Zone 5, the area behind Building 175 consists of steep riprap.  North of Building 175 is a small grassy 

area over a former 250-gallon UST, active 550-gallon above ground storage tank, and utility lines.  The 
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exact location and depth of the UST are unknown.  A portion of this area contains an emergency 

generator and is surrounded with a barbed wire fence.  Because the unpaved area north of Building 175 

has no history of leaks or spills, and no previous samples west of this area exceeded 2,500 mg/kg TPH, 

no additional samples are proposed in this area. 

 

At Zone 6, the area behind Building 174 consists of very steep riprap, and there is no back door in 

Building 174; therefore, this area is considered to be inaccessible.  There is a small grassed area north of 

Building 174 that overlies utility lines.  Four new sampling locations are proposed to delineate TPH 

contamination near MW5-6RI (Figure 17-21), including one sample in an unpaved location and three in 

paved areas. 

 

17.2.3 Zone 7 

In Zone 7, geostatistical-based figures (kriged plan views and cross sections, and uncertainty maps) were 

used to select sampling locations, similar to the procedure used for Zones 1 through 4.   

 

17.2.3.1 PAH 

Estimated Zone 7 BAP equivalent concentrations at the ground surface (Elevation 6 to 8 feet) and 

groundwater table (Elevation 0 to 2 feet) are shown on Figures 17-22 and 17-23, respectively.  BAP 

equivalent concentration cross section locations are shown in plan view on Figure 17-24, and the 

associated BAP equivalent cross sections A-A’ and B-B’ are shown on Figures 17-25 and 17-26.  

Proposed PDI sample locations for PAHs are shown on Figures 17-22, 17-23, and 17-25 through 17-28.  

Three PAHs are I/C DEC COCs in Zone 7, but only one PAH, benzo(b)fluoranthene, is an I/C PMC COC.  

Only three locations exceed the benzo(b)fluoranthene Alternative PMC of 7.8 mg/kg (20MW3, 20MW6, 

and TB11-7RI, all at 2 to 4 feet bgs), as shown on Figures 17-27 and 17-28.  PDI samples are proposed 

from borings surrounding these locations at depths of 0 to 2 feet bgs and just above the groundwater to 

bound the extent of this contamination.  Although only benzo(b)fluoranthene is a PMC COC, these 

samples will be analyzed for all seven carcinogenic PAHs. PAH sample locations 7PDI-018 and -019 

were located near previous locations where the BAP equivalent concentration exceeded 1 mg/kg at 2 to 

4 feet bgs but a sample was not collected and analyzed at 0 to 2 feet bgs to bound PAHs for evaluation of 

direct exposure concerns.   

 

17.2.3.2 TPH 

TPH is not a significant COC in Zone 7; therefore, no samples for TPH analysis are proposed. 
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17.2.3.3 Lead 

Estimated Zone 7 lead concentrations at the ground surface (Elevation 6 to 8 ft) and groundwater table 

(Elevation 0 to 2 feet) are shown on Figures 17-29 and 12-30, respectively.  Zone 7 lead uncertainty 

maps for exceeding industrial and residential criteria at the ground surface are presented as 

Figures 17-31 and 17-32, respectively.  Lead cross section locations are shown in plan view on 

Figure 17-33, and lead cross sections A-A’ and B-B’ are shown on Figures 17-34 and 17-35, respectively.  

Figure 17-35 also presents historical TCLP and SPLP lead results.  Proposed PDI sample locations for 

lead are shown on Figures 17-29 through 17-32 and Figure 17-35.  PDI sample locations were generally 

selected to address uncertainty identified for both industrial and residential scenarios on Figures 17-31 

and 17-32, respectively.  Lead PMC concerns, not presented on the uncertainty figures, were also 

considered during selection of PDI sample locations by selecting locations near historic sample locations 

with high lead concentrations (mass and/or TCLP).   

 

17.2.3.4 Antimony 

One previous sample exceeded the antimony I/C DEC of 410 mg/kg [20TB4 at 14 to 16 feet bgs 

(1820 mg/kg)] and may have exceeded the I/C DEC at 20MW6 at 2 to 4 feet bgs (7,580 UJ); therefore, 

samples for mass antimony analysis are proposed at 0 to 2 feet near those locations (see Figure 10-18).  

No previous soil samples were tested for SPLP or TCLP antimony to identify potential PMC concerns; 

however, an estimation technique was used in the revised draft final Lower Subase FS (Tetra Tech, 

2010b) to identify potential antimony leachability concerns.  Collection of samples for SPLP antimony 

testing is proposed at locations identified as having potential antimony leachability concerns (20MW6, 

20TB7, 20TB4, and MW5-7RI) as shown on Figure 10-18.  

 

17.2.3.5 Unpaved Areas 

With the exception of a narrow strip of unpaved land between the east side of Building 456 and the 

railroad embankment, all of Zone 7 is paved.  Most of this unpaved area is accessible, although a portion 

of it is covered by a part of Building 456.  One proposed PDI boring (Z7PDI-005) was located behind 

Building 456 to collect  soil samples from 0 to 2 feet bgs, 2 to 4 feet bgs, and 4 to 6 feet bgs to address 

DEC (PAHs and lead) and PMC (lead and antimony) concerns.  
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17.2.4 Soil Samples for Chromium Speciation 

Planned PDI locations that were selected for chromium speciation analysis were those locations closest 

to the 10 highest historic total chromium concentrations in Zones 4 and 7.  Determination of locations for 

chromium analysis is presented in Appendix A-9. 

17.2.5 Storm Sewer Catch Basins and Manholes  

An evaluation of the storm sewer lines in Zones 1 through 7 was conducted using information from the 

revised draft final Lower Subase FS and utility information provided by the NSB-NLON Public Works 

Department to determine where the lines may be running through soil with pollutant mobility concerns.  

Based on the evaluation, storm sewer lines entering or exiting select catch basins and manholes in Zones 

1, 2, 3, 4, and 7 were selected for investigation.   

 

17.3  PDI SAMPLE COLLECTION 

WS #14 describes sample collection procedures in detail.  Sample locations are shown on Figures 10-4, 

10-8, 10-10, 10-12, 10-14, 10-16, and 10-18, and coordinates for each of these sample locations are 

provided in WS #18. A total of 59 borings will be completed and 134 soil samples will be collected in 

Zones 1 through 7.  WS #18 provides a detailed description of the sample depths and COCs to be 

analyzed for at each boring location.   
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SAP Worksheet #18 -- Sampling Locations and Methods/SOP Requirements Table  

(UFP-QAPP Manual Section 3.1.1)11 
Sampling 
Location / 
ID Number 

Sample  
ID 

Northing 
(NAD83) 

Easting 
(NAD83) 

Matrix Depth Analytical 
Group 

Number 
of 

Samples 

Sampling 
SOP 

Reference 

Rationale for 
Sampling 
Location 

ZONE 1 

Z1PDI-001 Z1PDI-SO-
001-0002 

705378.452 1180771.405 Soil 0 to 2 ft ETPH 1 (1)(2)(3)(4) (5) To address 
surface soil I/C 
DEC in unpaved 
areas 
 
(6) To address 
PMC 

Z1PDI-001 Z1PDI-SO-
001-0204 

705378.452 1180771.405 Soil 2 to 4 ft ETPH 1 (1)(2)(3)(4) (5) To address 
surface soil I/C 
DEC in unpaved 
areas 
 
(6)To address 
PMC 

Z1PDI-001 Z1PDI-SO-
001-0810 

705378.452 1180771.405 Soil 8 to 10 ft 
Or deepest 
interval above 
saturated soil 
or deepest 
petroleum-
stained 
unsaturated 
interval* 

ETPH 1 (1)(2)(3)(4) (6) To address 
PMC 
 
(7) To quantify 
LNAPL 
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Sampling 
Location / 
ID Number 

Sample  
ID 

Northing 
(NAD83) 

Easting 
(NAD83) 

Matrix Depth Analytical 
Group 

Number 
of 

Samples 

Sampling 
SOP 

Reference 

Rationale for 
Sampling 
Location 

Z1PDI-001 Z1PDI-SO-
001-1012 

705378.452 1180771.405 Soil 10 to 12 ft 
bgs, 
shallowest 
saturated soil 
level, or 
highest 
petroleum-
stained 
saturated 
interval* 

ETPH 1 (1)(2)(3)(4) (7) To quantify 
LNAPL 

Z1PDI-001 Z1PDI-SO-
001-1214 

Soil (1)(2)(3)(4) 705378.452 1180771.405 12 to 14 ft ETPH 1 (7) To quantify 
LNAPL  

Z1PDI-001 Total =       5   

Z1PDI-002 Z1PDI-SO-
002-0002 

705316.732 1180634.256 Soil 0 to 2 ft ETPH, 
PAHs(11) 

1 (1)(2)(3)(4) (5) To address 
surface soil I/C 
DEC 
In unpaved areas 
 
(6) To address 
PMC 

Z1PDI-002 Z1PDI-SO-
002-0204 

705316.732 1180634.256 Soil 2 to 4 ft ETPH, 
PAHs(11) 

1 (1)(2)(3)(4) (5) To address 
surface soil I/C 
DEC in unpaved 
areas 
 
(6) To address 
PMC 
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Sampling 
Location / 
ID Number 

Sample  
ID 

Northing 
(NAD83) 

Easting 
(NAD83) 

Matrix Depth Analytical 
Group 

Number 
of 

Samples 

Sampling 
SOP 

Reference 

Rationale for 
Sampling 
Location 

Z1PDI-002 Z1PDI-SO-
002-0809 

705316.732 1180634.256 Soil 8 to 9 ft 
Or deepest 
interval above 
saturated soil 
or deepest 
petroleum-
stained 
unsaturated 
interval* 

ETPH, 
PAHs(11) 

1 (1)(2)(3)(4) (6) To address 
PMC 
 
(7) To quantify 
LNAPL 

Z1PDI-002 Z1PDI-SO-
002-0910 

705316.732 1180634.256 Soil 9 to 10 ft 
bgs, 
shallowest 
saturated soil 
level, or 
highest 
petroleum-
stained 
saturated 
interval* 

ETPH 1 (1)(2)(3)(4) (7) To quantify 
LNAPL 

Z1PDI-002 Z1PDI-SO-
002-1012 

705316.732 1180634.256 Soil 10 to 12 ft ETPH 1 (1)(2)(3)(4) (7) To quantify 
LNAPL 

Z1PDI-002 Z1PDI-SO-
002-1214 

705316.732 1180634.256 Soil 12 to 14 f ETPH 1 (1)(2)(3)(4) (7) To quantify 
LNAPL 

Z1PDI-002 Total =      6   
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Sampling 
Location / 
ID Number 

Sample  
ID 

Northing 
(NAD83) 

Easting 
(NAD83) 

Matrix Depth Analytical 
Group 

Number 
of 

Samples 

Sampling 
SOP 

Reference 

Rationale for 
Sampling 
Location 

Z1PDI-003 Z1PDI-SO-
003-0002 

705344.164 1180714.259 Soil 0 to 2 ft 
Or from 
bottom of 
base course 
aggregate to 
2 ft bgs* 
This sample 
should not go 
deeper than 2 
feet below top 
of pavement. 

ETPH 1 (1)(2)(3)(4) (6) To address 
PMC 
 
(8) To address 
surface soil I/C 
DEC in paved 
areas 

Z1PDI-003 Z1PDI-SO-
003-0406 

705344.164 1180714.259 Soil 4 to 6 ft ETPH 1 (1)(2)(3)(4) (6) To address 
PMC 

Z1PDI-003 Z1PDI-SO-
003-0809 

705344.164 1180714.259 Soil 8 to 9 ft 
Or deepest 
interval above 
saturated soil 
or deepest 
petroleum-
stained 
unsaturated 
interval* 

ETPH 1 (1)(2)(3)(4) (6) To address 
PMC 
 
(7) To quantify 
LNAPL 

Z1PDI-003 Z1PDI-SO-
003-0910 

705344.164 1180714.259 Soil 9 to 10 ft 
bgs, 
shallowest 
saturated soil 
level, or 
highest 
petroleum-
stained 
saturated 
interval* 

ETPH 1 (1)(2)(3)(4) (7) To quantify 
LNAPL 

Z1PDI-003 Z1PDI-SO-
003-1012 

705344.164 1180714.259 Soil 10 to 12 ft ETPH 1 (1)(2)(3)(4) (7) To quantify 
LNAPL 

0110141/P (WS #18) Page 92 of 174 CTOs WE24 and WE57 



Project-Specific SAP Title: Pre-Design Investigation for Soil at Lower Subase 
Site Name/Project Name: NSB - NLON Revision Number: 2  
Site Location: Groton, Connecticut Revision Date: August 2010 

  

Sampling 
Location / 
ID Number 

Sample  
ID 

Northing 
(NAD83) 

Easting 
(NAD83) 

Matrix Depth Analytical 
Group 

Number 
of 

Samples 

Sampling 
SOP 

Reference 

Rationale for 
Sampling 
Location 

Z1PDI-003 Z1PDI-SO-
003-1214 

705344.164 1180714.259 Soil 12 to 14 ft ETPH 1 (1)(2)(3)(4) (7) To quantify 
LNAPL 

Z1PDI-003 Total =       6   

Z1PDI-004 Z1PDI-SO-
004-0002 

705444.742 1180673.113 Soil 0 to 2 ft 
Or from 
bottom of 
base course 
aggregate to 
2 ft bgs* 
This sample 
should not go 
deeper than 2 
feet below top 
of pavement. 

ETPH, 
PAHs(11) 

1 (1)(2)(3)(4) (6) To address 
PMC 
 
(8) To address 
surface soil I/C 
DEC in paved 
areas  

Z1PDI-004 Z1PDI-SO-
004-0406 

705444.742 1180673.113 Soil 4 to 6 ft ETPH, 
PAHs(11) 

1 (1)(2)(3)(4) (6) To address 
PMC 
 
(7) To quantify 
LNAPL 

Z1PDI-004 Z1PDI-SO-
004-0809 

705444.742 1180673.113 Soil 8 to 9 ft 
Or deepest 
interval above 
saturated soil 
or deepest 
petroleum-
stained 
unsaturated 
interval* 

ETPH, 
PAHs(11) 

1 (1)(2)(3)(4) (6) To address 
PMC 
 
(7) To quantify 
LNAPL 
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Project-Specific SAP Title: Pre-Design Investigation for Soil at Lower Subase 
Site Name/Project Name: NSB - NLON Revision Number: 2  
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Sampling 
Location / 
ID Number 

Sample  
ID 

Northing 
(NAD83) 

Easting 
(NAD83) 

Matrix Depth Analytical 
Group 

Number 
of 

Samples 

Sampling 
SOP 

Reference 

Rationale for 
Sampling 
Location 

Z1PDI-004 Z1PDI-SO-
004-0910 

705444.742 1180673.113 Soil 9 to 10 ft 
bgs, 
shallowest 
saturated soil 
level, or 
highest 
petroleum-
stained 
saturated 
interval* 

ETPH 1 (1)(2)(3)(4) (7) To quantify 
LNAPL 

Z1PDI-004 Total =       4   

Z1PDI-005 
 

Z1PDI-SO-
005-0002 

705177.144 1180621.227 Soil 0 to 2 ft ETPH 1 (1)(2)(3)(4) (6) To address 
PMC 
 
(8) To address 
surface soil I/C 
DEC in paved 
areas 

Z1PDI-005 Z1PDI-SO-
005-0608 

705177.144 1180621.227 Soil 6 to 8 ft  
Or deepest 
interval above 
saturated soil 
or deepest 
petroleum-
stained 
unsaturated 
interval* 

ETPH 
 

1 (1)(2)(3)(4) (6) To address 
PMC  
 
(7) To quantify 
LNAPL 
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Project-Specific SAP Title: Pre-Design Investigation for Soil at Lower Subase 
Site Name/Project Name: NSB - NLON Revision Number: 2  
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Sampling 
Location / 
ID Number 

Sample  
ID 

Northing 
(NAD83) 

Easting 
(NAD83) 

Matrix Depth Analytical 
Group 

Number 
of 

Samples 

Sampling 
SOP 

Reference 

Rationale for 
Sampling 
Location 

Z1PDI-005 Z1PDI-SO-
005-0810 

705177.144 1180621.227 Soil 8 to 10 ft bgs, 
shallowest 
saturated soil 
level, or 
highest 
petroleum-
stained 
saturated 
interval* 

ETPH 
 

1 (1)(2)(3)(4) (7) To quantify 
LNAPL 

Z1PDI-005 Total =      3   

Z1PDI-006 
(at Zone 1 
boundary 
near 13MW1 
and 13MW2) 

Z1PDI-SO-
006-0002 

705441.315 1180854.837 

 

Soil 0 to 2 ft ETPH 1 (1)(2)(3)(4) (5) Surface 
sample to 
address I/C DEC 
(6) To address 
PMC 

Z1PDI-006  Z1PDI-SO-
006-0204 

705441.315 1180854.837 

 

Soil 2 to 4 ft ETPH 1 (1)(2)(3)(4) (5) Surface 
sample to 
address I/C DEC 
(6) To address 
PMC 

Z1PDI-006 Z1PDI-SO-
006-0810 

705441.315 1180854.837 

 

Soil 8 to 10 ft 
Or deepest 
interval above 
saturated soil 
or deepest 
petroleum-
stained 
unsaturated 
interval* 

ETPH 1 (1)(2)(3)(4) (6) To address 
PMC 
 
(7) To quantify 
LNAPL 

Z1PDI-006 Total =       3   

0110141/P (WS #18) Page 95 of 174 CTOs WE24 and WE57 



Project-Specific SAP Title: Pre-Design Investigation for Soil at Lower Subase 
Site Name/Project Name: NSB - NLON Revision Number: 2  
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Sampling 
Location / 
ID Number 

Sample  
ID 

Northing 
(NAD83) 

Easting 
(NAD83) 

Matrix Depth Analytical 
Group 

Number 
of 

Samples 

Sampling 
SOP 

Reference 

Rationale for 
Sampling 
Location 

Z1PDI-007 Z1PDI-SO-
007-0002 

705085.858 1180585.113 Soil 0 to 2 ft 
Or from 
bottom of 
base course 
aggregate to 
2 ft bgs* 
This sample 
should not go 
deeper than 2 
feet below top 
of pavement. 

ETPH 1 (1)(2)(3)(4) (6) To address 
PMC 
 
(8) To address 
surface soil I/C 
DEC  
in paved area 

Z1PDI-007 Z1PDI-SO-
007-0405 

705085.858 1180585.113 Soil 4 to 5 ft 
Or deepest 
interval above 
saturated soil 
or deepest 
petroleum-
stained 
unsaturated 
interval* 

ETPH 1 (1)(2)(3)(4) (6) To address 
PMC 
 
(7) To quantify 
LNAPL 

Z1PDI-007 Total =       2   

Z1PDI-008 Z1PDI-SO-
008-0002 

705407.124 1180578.6 Soil 0 to 2 ft ETPH, 
PAHs(11) 

1 (1)(2)(3)(4) (5) To address 
surface soil I/C 
DEC in unpaved 
areas 
 
(6) To address 
PMC 
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Project-Specific SAP Title: Pre-Design Investigation for Soil at Lower Subase 
Site Name/Project Name: NSB - NLON Revision Number: 2  
Site Location: Groton, Connecticut Revision Date: August 2010 

  

Sampling 
Location / 
ID Number 

Sample  
ID 

Northing 
(NAD83) 

Easting 
(NAD83) 

Matrix Depth Analytical 
Group 

Number 
of 

Samples 

Sampling 
SOP 

Reference 

Rationale for 
Sampling 
Location 

Z1PDI-008 Z1PDI-SO-
008-0809 

705407.124 1180578.6 Soil 8 to 9 ft 
Or deepest 
interval above 
saturated soil 
or deepest 
petroleum-
stained 
unsaturated 
interval* 

ETPH, PAHs(11 1 (1)(2)(3)(4) (6) To address 
PMC 
 
(7) To quantify 
LNAPL 

Z1PDI-008 Z1PDI-SO-
008-0910 

705407.124 1180578.6 Soil 9 to 10 ft 
bgs, 
shallowest 
saturated soil 
level, or 
highest 
petroleum-
stained 
saturated 
interval* 

ETPH 1 (1)(2)(3)(4) (7) To quantify 
LNAPL 

Z1PDI-008 Total =      3   

Z1PDI-009 Z1-PDI-SO-
009-0002 

705500.370 
 

1180577.873 
 

Soil 0 to 2 ft 
Or from 
bottom of 
base course 
aggregate to 
2 ft bgs* 
This sample 
should not go 
deeper than 2 
feet below top 
of pavement. 

PAHs(11) 1 (1)(2)(3)(4) (6) To address 
PMC 
 
(8) To address 
surface soil I/C 
DEC in paved 
areas  
 
(9) To bound 
COC/Zone 
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Project-Specific SAP Title: Pre-Design Investigation for Soil at Lower Subase 
Site Name/Project Name: NSB - NLON Revision Number: 2  
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Sampling 
Location / 
ID Number 

Sample  
ID 

Northing 
(NAD83) 

Easting 
(NAD83) 

Matrix Depth Analytical 
Group 

Number 
of 

Samples 

Sampling 
SOP 

Reference 

Rationale for 
Sampling 
Location 

Z1PDI-009 Z1-PDI-SO-
009-0406 

705500.370 
 

1180577.873 
 

Soil 4 to 6 ft PAHs(11),  
SPLP Lead 

1 (1)(2)(3)(4) (6) To address 
PMC 
(9) To bound 
COC/Zone 

Z1PDI-009 Z1PDI-SO-
009-0809 

705500.370 
 

1180577.873 
 

Soil 8 to 9 ft 
Or deepest 
interval above 
saturated soil 
* 

PAHs(11) 1 (1)(2)(3)(4) (6) To address 
PMC 
 
(9) To bound 
COC/Zone 

Z1PDI-009 Total =      3   

Z1PDI-010 Z1-PDI-SO-
010-0002 

705466.096 1180435.295 Soil 0 to 2 ft 
Or from 
bottom of 
base course 
aggregate to 
2 ft bgs.* 
This sample 
should not go 
deeper than 2 
feet below top 
of pavement. 

PAHs(11) 1 (1)(2)(3)(4) (6) To address 
PMC 
 
(8) To address 
surface soil I/C 
DEC in paved 
areas 
 
(9) To bound 
COC/Zone 

Z1PDI-010 Z1PDI-SO-
010-0405 

705466.096 1180435.295 Soil 4 to 5 ft 
Or deepest 
interval above 
saturated soil 
* 

PAHs(11) 1 (1)(2)(3)(4) (6) To address 
PMC 
 
(9) To bound 
COC/Zone 

Z1PDI-010 Total =      2   
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Project-Specific SAP Title: Pre-Design Investigation for Soil at Lower Subase 
Site Name/Project Name: NSB - NLON Revision Number: 2  
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Sampling 
Location / 
ID Number 

Sample  
ID 

Northing 
(NAD83) 

Easting 
(NAD83) 

Matrix Depth Analytical 
Group 

Number 
of 

Samples 

Sampling 
SOP 

Reference 

Rationale for 
Sampling 
Location 

Z1PDI-011 Z1-PDI-SO-
011-0002 

705196.297 1180498.237 Soil 0 to 2 ft 
Or from 
bottom of 
base course 
aggregate to 
2 ft bgs.* 
This sample 
should not go 
deeper than 2 
feet below top 
of pavement. 

PAHs(11) 1 (1)(2)(3)(4) (6) To address 
PMC 
 
(8) To address 
surface soil I/C 
DEC in paved 
areas  

Z1PDI-011 Z1PDI-SO-
011-0405 

705196.297 1180498.237 Soil 4 to 5 ft 
Or deepest 
interval above 
saturated soil 
* 

PAHs(11) 1 (1)(2)(3)(4) (6) To address 
PMC 

Z1PDI-011 Total =      2   

Z1PDI-012 Z1-PDI-SO-
012-0002 

705283.328 1180451.968 Soil 0 to 2 ft 
Or from 
bottom of 
base course 
aggregate to 
2 ft bgs.* 
This sample 
should not go 
deeper than 2 
feet below top 
of pavement. 

PAH(11) 1 (1)(2)(3)(4) (6) To address 
PMC 
 
(8) To address 
surface soil I/C 
DEC in paved 
areas  

Z1PDI-012 Z1-PDI-SO-
012-0204 

705283.328 1180451.968 Soil 2 to 4 ft PAHs(11) 1 (1)(2)(3)(4) (6) To address 
PMC 

Z1PDI-012 Total =      2   
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Sampling 
Location / 
ID Number 

Sample  
ID 

Northing 
(NAD83) 

Easting 
(NAD83) 

Matrix Depth Analytical 
Group 

Number 
of 

Samples 

Sampling 
SOP 

Reference 

Rationale for 
Sampling 
Location 

Z1PDI-013 Z1-PDI-SO-
013-0002 

705415.279 1180734.498 Soil 0 to 2 ft ETPH 1 (1)(2)(3)(4) (5) To address 
surface soil I/C 
DEC in unpaved 
areas 

Z1PDI-013 Z1-PDI-SO-
013-0204 

705415.279 1180734.498 Soil 2 to 4 ft ETPH 1 (1)(2)(3)(4) (5) To address 
surface soil I/C 
DEC in unpaved 
areas 
 

Z1PDI- 013 Total =      2   

Z1PDI-014 Z1-PDI-SO-
014-0002 

705260.207 1180649.792 Soil 0 to 2 ft 
 

ETPH 1 (1)(2)(3)(4) (5) To address 
surface soil I/C 
DEC in unpaved 
areas 
(6) To address 
PMC  

Z1PDI-014 Z1-PDI-SO-
014-0204 

705260.207 1180649.792 Soil 2 to 4 ft 
 

ETPH 1 (1)(2)(3)(4) (5) To address 
surface soil I/C 
DEC in unpaved 
areas 
(6) To address 
PMC  

Z1PDI-014 Z1PDI-SO-
014-0608 

705260.207 1180649.792 Soil 6 to 8 ft  
Or deepest 
interval above 
saturated soil 
or deepest 
petroleum-
stained 
unsaturated 
interval* 

ETPH 
 

1 (1)(2)(3)(4) (6) To address 
PMC  
 
(7) To quantify 
LNAPL 
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Sampling 
Location / 
ID Number 

Sample  
ID 

Northing 
(NAD83) 

Easting 
(NAD83) 

Matrix Depth Analytical 
Group 

Number 
of 

Samples 

Sampling 
SOP 

Reference 

Rationale for 
Sampling 
Location 

Z1PDI-014 Z1PDI-SO-
014-0810 

705260.207 1180649.792 Soil 8 to 10 ft bgs, 
Or shallowest 
saturated soil 
level, or 
highest 
petroleum-
stained 
saturated 
interval* 

ETPH 
 

1 (1)(2)(3)(4) (7) To quantify 
LNAPL 

Z1PDI-014 Total =      4   

Zone 1 Total =      47   

ZONE 2 

Z2PDI-001 Z2PDI-SO-
001-0002 

704964.132 1180681.539 Soil 0 to 2 ft ETPH 1 (1)(2)(3)(4) (5) To address 
surface soil I/C 
DEC in unpaved 
areas 
 
(6) To address 
PMC 

Z2PDI-001 Z2PDI-SO-
001-0204 

704964.132 1180681.539 Soil 2 to 4 ft ETPH 1 (1)(2)(3)(4) (5) To address 
surface soil I/C 
DEC in unpaved 
areas 
 
(6) To address 
PMC 
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Sampling 
Location / 
ID Number 

Sample  
ID 

Northing 
(NAD83) 

Easting 
(NAD83) 

Matrix Depth Analytical 
Group 

Number 
of 

Samples 

Sampling 
SOP 

Reference 

Rationale for 
Sampling 
Location 

Z2PDI-001 Z2PDI-SO-
001-0405 

704964.132 1180681.539 Soil 4 to 5 ft 
Or deepest 
interval above 
saturated soil 
or deepest 
petroleum-
stained 
unsaturated 
interval* 

ETPH 1 (1)(2)(3)(4) (6) To address 
PMC 

Z2PDI-001 Total =      3   

Z2PDI-002 
(near 
13MW11) 

Z2-PDI-SO-
002-0204 

704681.879 1180758.728 Soil 2 to 4 ft SPLP Lead 1 (1)(2)(3)(4) (14) To address 
PMC lead issue 

Z2PDI-002 Total =      1   

Zone 2 Total      4   

ZONE 3 

Z3PDI-001 Z3-PDI-SO-
001-0002 

704595.92 1180769.785 Soil 0 to 2 ft 
Or from 
bottom of 
base course 
aggregate to 
2 ft bgs.* 
This sample 
should not go 
deeper than 2 
feet below top 
of pavement. 

Lead, 
SPLP Lead 

1 (1)(2)(3)(4) (6) To address 
PMC 
 
(8) To address 
surface soil I/C 
DEC in paved 
areas 
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Sampling 
Location / 
ID Number 

Sample  
ID 

Northing 
(NAD83) 

Easting 
(NAD83) 

Matrix Depth Analytical 
Group 

Number 
of 

Samples 

Sampling 
SOP 

Reference 

Rationale for 
Sampling 
Location 

Z3PDI-001 Z3-PDI-SO-
001-0204 

704595.92 1180769.785 Soil 2 to 4 ft SPLP Lead 1 (1)(2)(3)(4) (6) To address 
PMC 

Z3PDI-001 Total =      2   

Z3PDI-002 Z3-PDI-SO-
002-0002 

704602.729 1180789.373 Soil 0 to 2 ft 
Or from 
bottom of 
base course 
aggregate to 
2 ft bgs.* 
This sample 
should not go 
deeper than 2 
feet below top 
of pavement. 

Lead, 
SPLP Lead 

1 (1)(2)(3)(4) (6) To address 
PMC 
 
(8) To address 
surface soil I/C 
DEC in paved 
areas  

Z3PDI-002 Z3-PDI-SO-
002-0406 

704602.729 1180789.373 Soil 4 to 6 ft 
Or deepest 
interval above 
saturated soil 
* 

SPLP Lead 1 (1)(2)(3)(4) (6) To address 
PMC 

Z3PDI-002 Total =      2   

Z3PDI-003 Z3-PDI-SO-
003-0002 

704537.437 1180794.058 Soil 0 to 2 ft 
Or from 
bottom of 
base course 
aggregate to 
2 ft bgs.* 
This sample 
should not go 
deeper than 2 
feet below top 
of pavement. 

Lead, 
SPLP Lead 

1 (1)(2)(3)(4) (6) To address 
PMC 
 
(8) To address 
surface soil I/C 
DEC in paved 
areas 
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Sampling 
Location / 
ID Number 

Sample  
ID 

Northing 
(NAD83) 

Easting 
(NAD83) 

Matrix Depth Analytical 
Group 

Number 
of 

Samples 

Sampling 
SOP 

Reference 

Rationale for 
Sampling 
Location 

Z3PDI-003 Z3-PDI-SO-
003-0204 

704537.437 1180794.058 Soil 2 to 4 ft SPLP Lead 1 (1)(2)(3)(4) (6) To address 
PMC 

Z3PDI-003 Total =      2   

Z3PDI-004 Z3-PDI-SO-
004-0002 

704546.678 1180809.884 Soil 0 to 2 ft 
Or from 
bottom of 
base course 
aggregate to 
2 ft bgs.* 
This sample 
should not go 
deeper than 2 
feet below top 
of pavement. 

Lead, 
SPLP Lead 

1 (1)(2)(3)(4) (6) To address 
PMC 
 
(8) To address 
surface soil I/C 
DEC in paved 
areas  

Z3PDI-004 Z3-PDI-SO-
004-0406 

704546.678 1180809.884 Soil 4 to 6 ft 
Or deepest 
interval above 
saturated soil 
* 

SPLP Lead 1 (1)(2)(3)(4) (6) To address 
PMC 

Z3PDI-004 Total =      2   

Z3PDI-005 Z3-PDI-SO-
005-0002 

704477.631 1180845.824 Soil 0 to 2 ft 
Or from 
bottom of 
base course 
aggregate to 
2 ft bgs.* 
This sample 
should not go 
deeper than 2 
feet below top 
of pavement. 

Lead, 
SPLP Lead 

1 (1)(2)(3)(4) (6) To address 
PMC 
 
(8) To address 
surface soil I/C 
DEC in paved 
areas  
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Project-Specific SAP Title: Pre-Design Investigation for Soil at Lower Subase 
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Sampling 
Location / 
ID Number 

Sample  
ID 

Northing 
(NAD83) 

Easting 
(NAD83) 

Matrix Depth Analytical 
Group 

Number 
of 

Samples 

Sampling 
SOP 

Reference 

Rationale for 
Sampling 
Location 

Z3PDI-005 Z3-PDI-SO-
005-0204 

704477.631 1180845.824 Soil 2 to 4 ft SPLP Lead 1 (1)(2)(3)(4) (6) To address 
PMC 

Z3PDI-005 Total =      2   

Zone 3 Total =      10   

ZONE 4 

Z4PDI-001 Z4PDI-SO-
001-0002 

704381.478 1180982.361 
 

Soil 0 to 2 ft 
Or from 
bottom of 
base course 
aggregate to 
2 ft bgs.* 
This sample 
should not go 
deeper than 2 
feet below top 
of pavement. 

ETPH, 
Lead 
SPLP Lead 
 

1 (1)(2)(3)(4) (6) To address 
PMC  
 
(8) To address 
surface soil I/C 
DEC 

Z4PDI-001 Z4PDI-SO-
001-0405 

704381.478 1180982.361 
 

Soil 4 to 5 ft 
Or deepest 
interval above 
saturated soil 
* 

ETPH, 
Lead 
SPLP Lead 

1 (1)(2)(3)(4) (6) To address 
PMC 

Z4PDI-001 Total =      2   
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Sampling 
Location / 
ID Number 

Sample  
ID 

Northing 
(NAD83) 

Easting 
(NAD83) 

Matrix Depth Analytical 
Group 

Number 
of 

Samples 

Sampling 
SOP 

Reference 

Rationale for 
Sampling 
Location 

Z4PDI-002 Z4PDI-SO-
002-0002 

704323.848 1181131.864 Soil 0 to 2 ft ETPH 1 (1)(2)(3)(4) (5) Surface 
sample to 
address I/C DEC 
in unpaved areas 
(6) To address 
PMC 

Z4PDI-002 Z4PDI-SO-
002-0204 

704323.848 1181131.864 Soil 2 to 4 ft ETPH 1 (1)(2)(3)(4) (5) Surface 
sample to 
address I/C DEC 
in unpaved areas 
(6) To address 
PMC 

Z4PDI-002 Z4PDI-SO-
002-0607 

704323.848 1181131.864 Soil 6-7 ft 
Or deepest 
interval above 
saturated soil 
or deepest 
petroleum-
stained 
unsaturated 
interval* 

ETPH 1 (1)(2)(3)(4) (6) To address 
PMC 

Z4PDI-002 Total =      3   
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Site Name/Project Name: NSB - NLON Revision Number: 2  
Site Location: Groton, Connecticut Revision Date: August 2010 

  

Sampling 
Location / 
ID Number 

Sample  
ID 

Northing 
(NAD83) 

Easting 
(NAD83) 

Matrix Depth Analytical 
Group 

Number 
of 

Samples 

Sampling 
SOP 

Reference 

Rationale for 
Sampling 
Location 

Z4PDI-003 Z4-PDI-SO-
003-0002 

704251.602 1180978.52 Soil 0 to 2 ft 
Or from 
bottom of 
base course 
aggregate to 
2 ft bgs.* 
This sample 
should not go 
deeper than 2 
feet below top 
of pavement. 

Lead, 
Chromium 
species 

1 (1)(2)(3)(4) (8) To address 
surface soil I/C 
DEC in paved 
areas (PAH) 
 
(10) To address 
residential DEC 
(lead)  
 
(15) To address 
chromium 
speciation 

Z4PDI-003 Total =      1   

Z4PDI-004 Z4-PDI-SO-
004-0002 

704115.437 1181099.919 Soil 0 to 2 ft 
Or from 
bottom of 
base course 
aggregate to 
2 ft bgs.* 
This sample 
should not go 
deeper than 2 
feet below top 
of pavement. 

PAHs(11) 1 (1)(2)(3)(4) (8) To address 
surface soil I/C 
DEC in paved 
areas  
 
(9) To bound 
COC/Zone  

Z4PDI-004 Total =      1   
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Project-Specific SAP Title: Pre-Design Investigation for Soil at Lower Subase 
Site Name/Project Name: NSB - NLON Revision Number: 2  
Site Location: Groton, Connecticut Revision Date: August 2010 

  

Sampling 
Location / 
ID Number 

Sample  
ID 

Northing 
(NAD83) 

Easting 
(NAD83) 

Matrix Depth Analytical 
Group 

Number 
of 

Samples 

Sampling 
SOP 

Reference 

Rationale for 
Sampling 
Location 

Z4PDI-005 Z4-PDI-SO-
005-0002 

704077.625 1181012.358 Soil 0 to 2 ft 
Or from 
bottom of 
base course 
aggregate to 
2 ft bgs.* 
This sample 
should not go 
deeper than 2 
feet below top 
of pavement. 

PAHs(11) 1 (1)(2)(3)(4) (8) To address 
surface soil I/C 
DEC in paved 
areas  
 
(9) To bound 
COC/Zone  

Z4PDI-005 Total =      1   

Z4PDI-006 Z4-PDI-SO-
006-0002 

704318.11 1181035.173 Soil 0 to 2 ft 
Or from 
bottom of 
base course 
aggregate to 
2 ft bgs.* 
This sample 
should not go 
deeper than 2 
feet below top 
of pavement. 

Lead, 
SPLP Lead 

1 (1)(2)(3)(4) (6) To address 
PMC 
 
(8) To address 
surface soil I/C 
DEC in paved 
areas  

Z4PDI-006 Z4-PDI-SO-
006-0406 

704318.11 1181035.173 Soil 4 to 6 ft SPLP Lead 
Chromium 
species 

1 (1)(2)(3)(4) (6) To address 
PMC 
 
(15) To address 
chromium 
speciation 

Z4PDI-006 Total =      2   
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Project-Specific SAP Title: Pre-Design Investigation for Soil at Lower Subase 
Site Name/Project Name: NSB - NLON Revision Number: 2  
Site Location: Groton, Connecticut Revision Date: August 2010 

  

Sampling 
Location / 
ID Number 

Sample  
ID 

Northing 
(NAD83) 

Easting 
(NAD83) 

Matrix Depth Analytical 
Group 

Number 
of 

Samples 

Sampling 
SOP 

Reference 

Rationale for 
Sampling 
Location 

Z4PDI-007 Z4-PDI-SO-
007-0002 

704439.396 1181004.921 Soil 0 to 2 ft 
Or from 
bottom of 
base course 
aggregate to 
2 ft bgs.* 
This sample 
should not go 
deeper than 2 
feet below top 
of pavement. 

Lead, 
SPLP Lead 

1 (1)(2)(3)(4) (6) To address 
PMC 
 
(8) To address 
surface soil I/C 
DEC in paved 
areas  

Z4PDI-007 Z4-PDI-SO-
007-0204 

704439.396 1181004.921 Soil 2 to 4 ft SPLP Lead 1 (1)(2)(3)(4) (6) To address 
PMC 

Z4PDI-007 Total =      2   

Z4PDI-008 Z4-PDI-SO-
008-0002 

704395.379 1180879.367 Soil 0 to 2 ft 
Or from 
bottom of 
base course 
aggregate to 
2 ft bgs.* 
This sample 
should not go 
deeper than 2 
feet below top 
of pavement. 

Lead, 
SPLP Lead 

1 (1)(2)(3)(4) (6) To address 
PMC 
 
(8) To address 
surface soil I/C 
DEC in paved 
areas  

Z4PDI-008 Z4-PDI-SO-
008-0204 

704395.379 1180879.367 Soil 2 to 4 ft SPLP Lead 
Chromium 
species 

1 (1)(2)(3)(4) (6) To address 
PMC 
 
(15) To address 
chromium 
speciation 

Z4PDI-008 Total =      2   
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Project-Specific SAP Title: Pre-Design Investigation for Soil at Lower Subase 
Site Name/Project Name: NSB - NLON Revision Number: 2  
Site Location: Groton, Connecticut Revision Date: August 2010 

  

Sampling 
Location / 
ID Number 

Sample  
ID 

Northing 
(NAD83) 

Easting 
(NAD83) 

Matrix Depth Analytical 
Group 

Number 
of 

Samples 

Sampling 
SOP 

Reference 

Rationale for 
Sampling 
Location 

Z4PDI-009 Z4-PDI-SO-
009-0002 

704219.701 1180991.836 Soil 0 to 2 ft 
Or from 
bottom of 
base course 
aggregate to 
2 ft bgs.* 
This sample 
should not go 
deeper than 2 
feet below top 
of pavement. 

PAHs(11) 1 (1)(2)(3)(4) (8) To address 
surface soil I/C 
DEC in paved 
areas  

Z4PDI-009 Total =      1   

Zone 4 Total =      15   

ZONE 5 

Z5PDI-001 Z5PDI-SO-
001-0002 

708323.527 1180204.545 Soil 0 to 2 ft ETPH 1 (1)(2)(3)(4) (5) To address 
surface soil I/C 
DEC in unpaved 
areas  
 
(6) To address 
PMC 

Z5PDI-001 Z5PDI-SO-
001-0204 

708323.527 1180204.545 Soil 2 to 4 ft ETPH 1 (1)(2)(3)(4) (5) To address 
surface soil I/C 
DEC in unpaved 
areas  
 
(6) To address 
PMC 

Z5PDI-001 Total =      2   
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Project-Specific SAP Title: Pre-Design Investigation for Soil at Lower Subase 
Site Name/Project Name: NSB - NLON Revision Number: 2  
Site Location: Groton, Connecticut Revision Date: August 2010 

  

Sampling 
Location / 
ID Number 

Sample  
ID 

Northing 
(NAD83) 

Easting 
(NAD83) 

Matrix Depth Analytical 
Group 

Number 
of 

Samples 

Sampling 
SOP 

Reference 

Rationale for 
Sampling 
Location 

Z5PDI-002 Z5PDI-SO-
002-0002 

708351.877 1180161.875 Soil 0 to 2 ft ETPH 1 (1)(2)(3)(4) (6) To address 
PMC 
 
(8) To address 
surface soil I/C 
DEC in paved 
areas  

Z5PDI-002 Z5PDI-SO-
002-0204 

708351.877 1180161.875 Soil 2 to 4 ft ETPH 1 (1)(2)(3)(4) (6) To address 
PMC 

Z5PDI-002 Total =      2   

Z5PDI-003 Z5PDI-SO-
003-0002 

708315.907 1180162.566 Soil 0 to 2 ft ETPH 1 (1)(2)(3)(4) (6) To address 
PMC  
 
(8) To address 
surface soil I/C 
DEC in paved 
areas  

Z5PDI-003 Z5PDI-SO-
003-0204 

708315.907 1180162.566 Soil 2 to 4 ft ETPH 1 (1)(2)(3)(4) (6) To address 
PMC 

Z5PDI-003 Total =      2   

Z5PDI-004 Z5PDI-SO-
004-0002 

708333.052 1180139.669 Soil 0 to 2 ft ETPH 1 (1)(2)(3)(4) (6) To address 
PMC  
 
(8) To address 
surface soil I/C 
DEC in paved 
areas  
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Project-Specific SAP Title: Pre-Design Investigation for Soil at Lower Subase 
Site Name/Project Name: NSB - NLON Revision Number: 2  
Site Location: Groton, Connecticut Revision Date: August 2010 

  

Sampling 
Location / 
ID Number 

Sample  
ID 

Northing 
(NAD83) 

Easting 
(NAD83) 

Matrix Depth Analytical 
Group 

Number 
of 

Samples 

Sampling 
SOP 

Reference 

Rationale for 
Sampling 
Location 

Z5PDI-004 Z1PDI-SO-
004-0204 

708333.052 1180139.669 Soil 2 to 4 ft ETPH 1 (1)(2)(3)(4) (6) To address 
PMC 

Z5PDI-004 Total =      2   

Z5PDI-005 Z5PDI-SO-
005-0002 

708561.244 1180190.745 Soil 0 to 2 ft ETPH 1 (1)(2)(3)(4) (5) To address 
surface soil I/C 
DEC in unpaved 
areas  
 
(6) To address 
PMC 

Z5PDI-005 Z5PDI-SO-
005-0204 

708561.244 1180190.745 Soil 2 to 4 ft 
Or deepest 
interval above 
saturated soil 
or deepest 
petroleum-
stained 
unsaturated 
interval* 

ETPH 1 (1)(2)(3)(4) (5) To address 
surface soil I/C 
DEC in unpaved 
areas  
 
(6) To address 
PMC 

Z5PDI-005 Total =      2   

Zone 5 Total =      10   
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Project-Specific SAP Title: Pre-Design Investigation for Soil at Lower Subase 
Site Name/Project Name: NSB - NLON Revision Number: 2  
Site Location: Groton, Connecticut Revision Date: August 2010 

  

Sampling 
Location / 
ID Number 

Sample  
ID 

Northing 
(NAD83) 

Easting 
(NAD83) 

Matrix Depth Analytical 
Group 

Number 
of 

Samples 

Sampling 
SOP 

Reference 

Rationale for 
Sampling 
Location 

ZONE 6  

Z6PDI-001 Z6PDI-SO-
001-0002 

707836.261 1180170.207 Soil 0 to 2 ft 
Or from 
bottom of 
base course 
aggregate to 
2 ft bgs.* 
This sample 
should not go 
deeper than 2 
feet below top 
of pavement. 

ETPH 1 (1)(2)(3)(4) (6) To address 
PMC  
 
(8) To address 
surface soil I/C 
DEC in paved 
areas  

Z6PDI-001 Z6PDI-SO-
001-0405 

707836.261 1180170.207 Soil 4 to 5 ft 
Or deepest 
interval above 
saturated soil 
or deepest 
petroleum-
stained 
unsaturated 
interval* 

ETPH 
 

1 (1)(2)(3)(4) (6) To address 
PMC 

Z6PDI-001 Total =      2   
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Project-Specific SAP Title: Pre-Design Investigation for Soil at Lower Subase 
Site Name/Project Name: NSB - NLON Revision Number: 2  
Site Location: Groton, Connecticut Revision Date: August 2010 

  

Sampling 
Location / 
ID Number 

Sample  
ID 

Northing 
(NAD83) 

Easting 
(NAD83) 

Matrix Depth Analytical 
Group 

Number 
of 

Samples 

Sampling 
SOP 

Reference 

Rationale for 
Sampling 
Location 

Z6PDI-002 Z6PDI-SO-
002-0002 

707759.385 1180171.287 Soil 0 to 2 ft 
Or from 
bottom of 
base course 
aggregate to 
2 ft bgs.* 
This sample 
should not go 
deeper than 2 
feet below top 
of pavement. 

ETPH 1 (1)(2)(3)(4) (6) To address 
PMC  
 
(8) To address 
surface soil I/C 
DEC in paved 
areas  

Z6PDI-002 Z6PDI-SO-
002-0405 

707759.385 1180171.287 Soil 4 to 5 ft 
Or deepest 
interval above 
saturated soil 
or deepest 
petroleum-
stained 
unsaturated 
interval* 

ETPH 1 (1)(2)(3)(4) (6) To address 
PMC 

Z6PDI-002 Total =      2   

Z6PDI-003 Z6PDI-SO-
003-0002 

707798.112 1180131.57 Soil 0 to 2 ft 
Or from 
bottom of 
base course 
aggregate to 
2 ft bgs.* 
This sample 
should not go 
deeper than 2 
feet below top 
of pavement. 

ETPH 1 (1)(2)(3)(4) (6) To address 
PMC  
 
(8) To address 
surface soil I/C 
DEC in paved 
areas  
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Project-Specific SAP Title: Pre-Design Investigation for Soil at Lower Subase 
Site Name/Project Name: NSB - NLON Revision Number: 2  
Site Location: Groton, Connecticut Revision Date: August 2010 

  

Sampling 
Location / 
ID Number 

Sample  
ID 

Northing 
(NAD83) 

Easting 
(NAD83) 

Matrix Depth Analytical 
Group 

Number 
of 

Samples 

Sampling 
SOP 

Reference 

Rationale for 
Sampling 
Location 

Z6PDI-003 Z6PDI-SO-
003-0405 

707798.112 1180131.57 Soil 4 to 5 ft 
Or deepest 
interval above 
saturated soil 
or deepest 
petroleum-
stained 
unsaturated 
interval* 

ETPH 
 

1 (1)(2)(3)(4) (6) To address 
PMC 

Z6PDI-003 Total =      2   

Z6PDI-004 Z6PDI-SO-
004-0002 

707794.591 1180224.364 Soil 0 to 2 ft ETPH 1 (1)(2)(3)(4) (5) To address 
surface soil I/C 
DEC 
in unpaved areas 
 
(6) To address 
PMC 

Z6PDI-004 Z6PDI-SO-
004-0204 

707794.591 1180224.364 Soil 2 to 4 ft ETPH 1 (1)(2)(3)(4) (5) To address 
surface soil I/C 
DEC in unpaved 
areas  
 
(6) To address 
PMC 

Z6PDI-004 Total = =      2   

Zone 6 Total =      8   
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Project-Specific SAP Title: Pre-Design Investigation for Soil at Lower Subase 
Site Name/Project Name: NSB - NLON Revision Number: 2  
Site Location: Groton, Connecticut Revision Date: August 2010 

  

Sampling 
Location / 
ID Number 

Sample  
ID 

Northing 
(NAD83) 

Easting 
(NAD83) 

Matrix Depth Analytical 
Group 

Number 
of 

Samples 

Sampling 
SOP 

Reference 

Rationale for 
Sampling 
Location 

ZONE 7 

Z7PDI-001 Z7PDI-SO-
001-0002 

706657.19 1180358.241 Soil 0 to 2 ft 
Or from 
bottom of 
base course 
aggregate to 
2 ft bgs.* 
This sample 
should not go 
deeper than 2 
feet below top 
of pavement. 

Lead, 
SPLP Lead, 
Antimony, 
SPLP 
Antimony, 
PAHs (11), 
Chromium 
species 

1 (1)(2)(3)(4) 6) To address 
PMC  
 
(8) To address 
surface soil I/C 
DEC in paved 
areas 
 
(15) To address 
chromium 
speciation 

Z7PDI-001 Z7PDI-SO-
001-0204 

706657.19 1180358.241 Soil 2 to 4 ft Lead, 
SPLP Lead, 
Antimony, 
SPLP 
Antimony 

1 (1)(2)(3)(4) (6) To address 
PMC 
(13) To address 
residential DEC 
(lead) 

Z7PDI-001 Z7PDI-SO-
001-0607 

706657.19 1180358.241 Soil 6 to 7 ft 
Or deepest 
interval above 
saturated soil 
* 

Lead, 
SPLP Lead, 
Antimony, 
SPLP 
Antimony 

1 (1)(2)(3)(4) (6) To address 
PMC 
 
(13) To address 
residential DEC 
(lead) 

Z7PDI-001 Total =      3   
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Project-Specific SAP Title: Pre-Design Investigation for Soil at Lower Subase 
Site Name/Project Name: NSB - NLON Revision Number: 2  
Site Location: Groton, Connecticut Revision Date: August 2010 

  

Sampling 
Location / 
ID Number 

Sample  
ID 

Northing 
(NAD83) 

Easting 
(NAD83) 

Matrix Depth Analytical 
Group 

Number 
of 

Samples 

Sampling 
SOP 

Reference 

Rationale for 
Sampling 
Location 

Z7PDI-002 Z7PDI-SO-
002-0002 

706558.598 1180358.241 Soil 0 to 2 ft 
Or from 
bottom of 
base course 
aggregate to 
2 ft bgs.* 
This sample 
should not go 
deeper than 2 
feet below top 
of pavement. 

Lead, 
SPLP Lead, 
Antimony, 
SPLP 
Antimony, 
PAHs (11) 

1 (1)(2)(3)(4) 6) To address 
PMC  
 
(8) To address 
surface soil I/C 
DEC in paved 
areas 

Z7PDI-002 Z7PDI-SO-
002-0607 

706558.598 1180358.241 Soil 6 to 7 ft 
Or deepest 
interval above 
saturated soil 
* 

Lead, 
SPLP Lead, 
Antimony, 
SPLP 
Antimony, 
PAHs (11) 

1 (1)(2)(3)(4) (6) To address 
PMC 
(13) To address 
residential DEC 
(lead) 

Z7PDI-002 Total = =      2   

Z7PDI-003 
(Near MW5-
7RI) 

Z7PDI-SO-
003-0002 

706367.202 1180450.647 Soil 0 to 2 ft 
Or from 
bottom of 
base course 
aggregate to 
2 ft bgs.* 
This sample 
should not go 
deeper than 2 
feet below top 
of pavement. 

Lead, 
PAHs (11) 

1 (1)(2)(3)(4) (6) To address 
PMC 
(8) To address 
surface soil I/C 
DEC in paved 
areas 
(13) High 
previous mass 
lead at depth 
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Project-Specific SAP Title: Pre-Design Investigation for Soil at Lower Subase 
Site Name/Project Name: NSB - NLON Revision Number: 2  
Site Location: Groton, Connecticut Revision Date: August 2010 

  

Sampling 
Location / 
ID Number 

Sample  
ID 

Northing 
(NAD83) 

Easting 
(NAD83) 

Matrix Depth Analytical 
Group 

Number 
of 

Samples 

Sampling 
SOP 

Reference 

Rationale for 
Sampling 
Location 

Z7PDI-003 
(Near MW5-
7RI) 

Z7PDI-SO-
003-0204 

706367.202 1180450.647 Soil 2 to 4 ft SPLP 
Antimony ,  
Chromium 
species 

1 (1)(2)(3)(4) (6) To address 
PMC 
 
(15) To address 
chromium 
speciation 

Z7PDI-003 
(Near MW5-
7RI) 

Z7PDI-SO-
003-0506 

706367.202 1180450.647 Soil 5 to 6 ft SPLP 
Antimony 

1 (1)(2)(3)(4) (6) To address 
PMC 

Z7PDI-003 Total =      3   

Z7PDI-004 
(Near 
20MW6) 

Z7PDI-SO-
004-0002 

706609.775 1180355.486 Soil 0 to 2 ft 
Or from 
bottom of 
base course 
aggregate to 
2 ft bgs.* 
This sample 
should not go 
deeper than 2 
feet below top 
of pavement. 

Lead, 
SPLP Lead, 
Antimony, 
SPLP 
Antimony, 
PAHs (11) 

1 (1)(2)(3)(4) (6) To address 
PMC 
(8) To address 
surface soil I/C 
DEC in paved 
areas 
(13) To address 
surface soil 
above previous 
high data 

Z7PDI-004 
(Near 
20MW6) 

Z7PDI-SO-
004-0304 

706609.775 1180355.486 Soil 3 to 4 ft SPLP Lead, 
Antimony, 
SPLP 
Antimony 

1 (1)(2)(3)(4) (6) To address 
PMC 

Z7PDI-004 
(Near 
20MW6) 

Z7PDI-SO-
004-0406 

706609.775 1180355.486 Soil 4 to 6 ft SPLP Lead, 
Antimony 
SPLP, 
Antimony, 
PAHs (11) 

1 (1)(2)(3)(4) 6) To address 
PMC 

Z7PDI-004 Total =      3   
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Project-Specific SAP Title: Pre-Design Investigation for Soil at Lower Subase 
Site Name/Project Name: NSB - NLON Revision Number: 2  
Site Location: Groton, Connecticut Revision Date: August 2010 

  

Sampling 
Location / 
ID Number 

Sample  
ID 

Northing 
(NAD83) 

Easting 
(NAD83) 

Matrix Depth Analytical 
Group 

Number 
of 

Samples 

Sampling 
SOP 

Reference 

Rationale for 
Sampling 
Location 

Z7PDI-005 
(Near 20TB7) 

Z7PDI-SO-
005-0002 

706594.315 1180482.944 Soil 0 to 2 ft 
Or from 
bottom of 
base course 
aggregate to 
2 ft bgs.* 
This sample 
should not go 
deeper than 2 
feet below top 
of pavement. 

Lead,  
PAHs (11), 
 Chromium 
species 

1 (1)(2)(3)(4) (5) To address 
surface soil I/C 
DEC in unpaved 
areas 
 
(15) To address 
chromium 
speciation 

Z7PDI-005 
(Near 20TB7) 

Z7PDI-SO-
005-0204 

706594.315 1180482.944 Soil 2 to 4 ft Lead, 
PAHs (11), 
Chromium 
species 

1 (1)(2)(3)(4) (5) To address 
surface soil I/C 
DEC in unpaved 
areas 
 
(15) To address 
chromium 
speciation 

Z7PDI-005 
(Near 20TB7) 

Z7PDI-SO-
005-0406 

706594.315 1180482.944 Soil 4 to 6 ft Lead, 
SPLP Lead, 
SPLP 
Antimony, 
PAHs (11),  

1 (1)(2)(3)(4) (5) To address 
surface soil I/C 
DEC in unpaved 
areas 
 
(6) To address 
PMC 
 
(14) To address 
PMC lead issue 
 
 

Z7PDI-005 Total =      3   
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Project-Specific SAP Title: Pre-Design Investigation for Soil at Lower Subase 
Site Name/Project Name: NSB - NLON Revision Number: 2  
Site Location: Groton, Connecticut Revision Date: August 2010 

  

Sampling 
Location / 
ID Number 

Sample  
ID 

Northing 
(NAD83) 

Easting 
(NAD83) 

Matrix Depth Analytical 
Group 

Number 
of 

Samples 

Sampling 
SOP 

Reference 

Rationale for 
Sampling 
Location 

Z7PDI-006 Z7PDI-SO-
006-0002 

706742.243 1180427.634 Soil 0 to 2 ft 
Or from 
bottom of 
base course 
aggregate to 
2 ft bgs.* 
This sample 
should not go 
deeper than 2 
feet below top 
of pavement. 

Lead 1 (1)(2)(3)(4) (12) To address 
residential DEC 
(lead) 

Z7PDI-006 Total =      1   

Z7PDI-007 Z7PDI-SO-
007-0002 

706449.85 1180447.948 Soil 0 to 2 ft 
Or from 
bottom of 
base course 
aggregate to 
2 ft bgs.* 
This sample 
should not go 
deeper than 2 
feet below top 
of pavement. 

Lead, 
SPLP Lead, 
Antimony, 
SPLP 
Antimony, 
PAHs (11) 

1 (1)(2)(3)(4) (6) To address 
PMC 
 
(8) To address 
surface soil I/C 
DEC in paved 
areas 

Z7PDI-007 Z7PDI-SO-
007-0506 

706449.85 1180447.948 Soil 5 to 6 ft 
Or deepest 
interval above 
saturated soil 
* 

Lead, 
SPLP Lead, 
Antimony, 
SPLP 
Antimony 

1 (1)(2)(3)(4) (6) To address 
PMC 

Z7PDI-007 Total =      2   

0110141/P (WS #18) Page 120 of 174 CTOs WE24 and WE57 



Project-Specific SAP Title: Pre-Design Investigation for Soil at Lower Subase 
Site Name/Project Name: NSB - NLON Revision Number: 2  
Site Location: Groton, Connecticut Revision Date: August 2010 

  

Sampling 
Location / 
ID Number 

Sample  
ID 

Northing 
(NAD83) 

Easting 
(NAD83) 

Matrix Depth Analytical 
Group 

Number 
of 

Samples 

Sampling 
SOP 

Reference 

Rationale for 
Sampling 
Location 

Z7PDI-008 Z7PDI-SO-
008-0002 

706428.263 1180499.032 Soil 0 to 2 ft 
Or from 
bottom of 
base course 
aggregate to 
2 ft bgs.* 
This sample 
should not go 
deeper than 2 
feet below top 
of pavement. 

Lead,  
PAHs (11) 

1 (1)(2)(3)(4) (9) To bound 
COC/Zone 
(10) To address 
residential DEC 
(lead) 

Z7PDI-008 Z7PDI-SO-
008-0506 

706428.263 1180499.032 Soil 5 to 6 ft 
Or deepest 
interval above 
saturated soil 
* 

Lead 
SPLP Lead 

1 (1)(2)(3)(4) (6) To address 
PMC 
 
(9) To bound 
COC/Zone 
 
(12) To address 
residential DEC 
(lead) 

Z7PDI-008 Total =      2   

Z7PDI-009 Z7PDI-SO-
009-0002 

706547.595 1180332.008 Soil 0 to 2 ft 
Or from 
bottom of 
base course 
aggregate to 
2 ft bgs.* 
This sample 
should not go 
deeper than 2 
feet below top 
of pavement. 

Lead, 
Antimony, 
SPLP 
Antimony, 
PAHs (11) 

1 (1)(2)(3)(4) (6) To address 
PMC 
 
(8) To address 
surface soil I/C 
DEC in paved 
area 
 
(12) To address 
residential DEC 
(lead) 
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Sampling 
Location / 
ID Number 

Sample  
ID 

Northing 
(NAD83) 

Easting 
(NAD83) 

Matrix Depth Analytical 
Group 

Number 
of 

Samples 

Sampling 
SOP 

Reference 

Rationale for 
Sampling 
Location 

Z7PDI-009 Z7PDI-SO-
009-0607 

706547.595 1180332.008 Soil 6 to 7 ft 
Or deepest 
interval above 
saturated soil 
* 

Lead, 
SPLP Lead, 
Antimony, 
SPLP 
Antimony, 
Chromium 
Species 

1 (1)(2)(3)(4) (6) To address 
PMC 
 
(12) To address 
residential DEC 
(lead) 
 
(15) To address 
chromium 
speciation 

Z7PDI-009 Total =      2   

Z7PDI-010 Z7PDI-SO-
010-0002 

706327.984 1180425.523 Soil 0 to 2 ft 
Or from 
bottom of 
base course 
aggregate to 
2 ft bgs.* 
This sample 
should not go 
deeper than 2 
feet below top 
of pavement. 

Lead, 
Antimony, 
SPLP 
Antimony, 
PAHs (11) 

1 (1)(2)(3)(4) 6) To address 
PMC  
(12) To address 
residential DEC 
(lead) 

Z7PDI-010 Z7PDI-SO-
010-0204 

706327.984 1180425.523 Soil 2 to 4 ft SPLP Lead, 
Antimony, 
SPLP 
Antimony 

1 (1)(2)(3)(4) (6) To address 
PMC 

Z7PDI-010 Total =      2   

0110141/P (WS #18) Page 122 of 174 CTOs WE24 and WE57 



Project-Specific SAP Title: Pre-Design Investigation for Soil at Lower Subase 
Site Name/Project Name: NSB - NLON Revision Number: 2  
Site Location: Groton, Connecticut Revision Date: August 2010 

  

Sampling 
Location / 
ID Number 

Sample  
ID 

Northing 
(NAD83) 

Easting 
(NAD83) 

Matrix Depth Analytical 
Group 

Number 
of 

Samples 

Sampling 
SOP 

Reference 

Rationale for 
Sampling 
Location 

Z7PDI-011 Z7PDI-SO-
011-0002 

706362.689 1180510.598 Soil 0 to 2 ft 
Or from 
bottom of 
base course 
aggregate to 
2 ft bgs.* 
This sample 
should not go 
deeper than 2 
feet below top 
of pavement. 

Lead, 
PAHs (11) 

1 (1)(2)(3)(4) (9) To bound 
COC/Zone 

Z7PDI-011 Z7PDI-SO-
011-0204 

706362.689 1180510.598 Soil 2 to 4 ft SPLP Lead, 
PAHs (11) 

1 (1)(2)(3)(4) (6) To address 
PMC 
(9) To bound 
COC/Zone 

Z7PDI-011 Total =      2   

Z7PDI-012 Z7PDI-SO-
012-0002 

706178.49 1180418.387 Soil 0 to 2 ft 
Or from 
bottom of 
base course 
aggregate to 
2 ft bgs.* 
This sample 
should not go 
deeper than 2 
feet below top 
of pavement. 

PAHs (11) 1 (1)(2)(3)(4) (8) To address 
surface soil I/C 
DEC in paved 
areas  

Z7PDI-012 Total =      1   
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Sampling 
Location / 
ID Number 

Sample  
ID 

Northing 
(NAD83) 

Easting 
(NAD83) 

Matrix Depth Analytical 
Group 

Number 
of 

Samples 

Sampling 
SOP 

Reference 

Rationale for 
Sampling 
Location 

Z7PDI-013 Z7PDI-SO-
013-0002 

706228.403 1180527.096 Soil 0 to 2 ft 
Or from 
bottom of 
base course 
aggregate to 
2 ft bgs.* 
This sample 
should not go 
deeper than 2 
feet below top 
of pavement. 

PAHs (11) 1 (1)(2)(3)(4) (13) To address 
surface soil 
above historic 
high data 

Z7PDI-013 Z7PDI-SO-
013-0406 

706228.403 1180527.096 Soil 4 to 6 ft 
Or deepest 
interval above 
saturated soil 
* 

PAHs (11) 1 (1)(2)(3)(4) (6) To address 
PMC 

Z7PDI-013 Total =      2   

Z7PDI-014 Z7PDI-SO-
014-0002 

706355.392 1180227.542 Soil 0 to 2 ft 
Or from 
bottom of 
base course 
aggregate to 
2 ft bgs.* 
This sample 
should not go 
deeper than 2 
feet below top 
of pavement. 

PAHs (11) 1 (1)(2)(3)(4) (13) To address 
surface soil 
above historic 
high data 
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Sampling 
Location / 
ID Number 

Sample  
ID 

Northing 
(NAD83) 

Easting 
(NAD83) 

Matrix Depth Analytical 
Group 

Number 
of 

Samples 

Sampling 
SOP 

Reference 

Rationale for 
Sampling 
Location 

Z7PDI-014 Z7PDI-SO-
014-0204 

706355.392 1180227.542 Soil 2 to 4 ft 
Or deepest 
interval above 
saturated soil 
* 

PAHs (11) 1 (1)(2)(3)(4) (6) To address 
PMC 

Z7PDI-014 Total =      2   

Z7PDI-015 Z7PDI-SO-
015-0002 

706311.895 1180191.414 Soil 0 to 2 ft 
Or from 
bottom of 
base course 
aggregate to 
2 ft bgs.* 
This sample 
should not go 
deeper than 2 
feet below top 
of pavement. 

PAHs (11), 
SPLP Lead 

1 (1)(2)(3)(4) (13) To address 
surface soil 
above historic 
high data 
(6) To address 
PMC 

Z7PDI-015 Z7PDI-SO-
015-0204 

706311.895 1180191.414 Soil 2 to 4 ft 
Or deepest 
interval above 
saturated soil 
* 

PAHs (11), 
SPLP Lead 

1 (1)(2)(3)(4) (6) To address 
PMC 

Z7PDI-015 Total =      2   
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Sampling 
Location / 
ID Number 

Sample  
ID 

Northing 
(NAD83) 

Easting 
(NAD83) 

Matrix Depth Analytical 
Group 

Number 
of 

Samples 

Sampling 
SOP 

Reference 

Rationale for 
Sampling 
Location 

Z7PDI-016 Z7PDI-016-
0002 

706291.63 1180229.982 Soil 0 to 2 ft 
Or from 
bottom of 
base course 
aggregate to 
2 ft bgs.* 
This sample 
should not go 
deeper than 2 
feet below top 
of pavement. 

PAHs (11) 1 (1)(2)(3)(4) (13) To address 
surface soil 
above historic 
high data 

Z7PDI-016 Z7PDI-016-
0204 

706291.63 1180229.982 Soil 2 to 4 ft 
Or deepest 
interval above 
saturated soil 
* 

PAHs (11) 1 (1)(2)(3)(4) (6) To address 
PMC 

Z7PDI-016 Total =      2   

Z7PDI-017 Z7PDI-SO-
017-0002 

706410.98 1180382.033 Soil 0 to 2 ft 
Or from 
bottom of 
base course 
aggregate to 
2 ft bgs.* 
This sample 
should not go 
deeper than 2 
feet below top 
of pavement. 

Antimony, 
SPLP 
Antimony 

1 (1)(2)(3)(4) (6) To address 
PMC 
 
(8) To address 
surface soil I/C 
DEC in paved 
areas 
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Sampling 
Location / 
ID Number 

Sample  
ID 

Northing 
(NAD83) 

Easting 
(NAD83) 

Matrix Depth Analytical 
Group 

Number 
of 

Samples 

Sampling 
SOP 

Reference 

Rationale for 
Sampling 
Location 

Z7PDI-017 Z7PDI-SO-
017-0406 

706410.98 1180382.033 Soil 4 to 6 ft 
Or deepest 
interval above 
saturated soil 
* 

Antimony, 
SPLP 
Antimony 
Lead 
SPLP Lead 
Chromium 
species 

1 (1)(2)(3)(4) (6) To address 
PMC 
( 
(15) To address 
chromium 
speciation 

Z7PDI-017  Total =      2   

Z7PDI-018 Z7PDI-SO-
018-0002 

706248.434 1180210.894 Soil 0 to 2 ft 
Or from 
bottom of 
base course 
aggregate to 
2 ft bgs.* 
This sample 
should not go 
deeper than 2 
feet below top 
of pavement. 

PAHs (11) 1 (1)(2)(3)(4) (8) To address 
surface soil I/C 
DEC in paved 
areas 

Z7PDI-018 Total =      1   
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Sampling 
Location / 
ID Number 

Sample  
ID 

Northing 
(NAD83) 

Easting 
(NAD83) 

Matrix Depth Analytical 
Group 

Number 
of 

Samples 

Sampling 
SOP 

Reference 

Rationale for 
Sampling 
Location 

Z7PDI-019 Z7PDI-SO-
019-0002 

706118.23 1180225.073 Soil 0 to 2 ft 
Or from 
bottom of 
base course 
aggregate to 
2 ft bgs.* 
This sample 
should not go 
deeper than 2 
feet below top 
of pavement. 

PAHs (11) 1 (1)(2)(3)(4) (8) To address 
surface soil I/C 
DEC in paved 
areas 

Z7PDI-019 Total =      1   

Z7PDI-020 Z7PDI-SO-
020-0002 

706279.213 1180546.365 Soil 0 to 2 ft 
Or from 
bottom of 
base course 
aggregate to 
2 ft bgs.* 
This sample 
should not go 
deeper than 2 
feet below top 
of pavement. 

PAHs (11) 1 (1)(2)(3)(4) (6) To address 
PMC 
 
(8) To address 
surface soil I/C 
DEC in paved 
areas 

Z7PDI-020 Z7PDI-SO-
020-0406 

706279.213 1180546.365 Soil 4 to 6 ft 
Or deepest 
interval above 
saturated soil 
* 

PAHs (11), 
Chromium 
Species 

1 (1)(2)(3)(4) (6) To address 
PMC 
 
(15) To address 
chromium 
speciation 

Z7PDI-020 Total =      2   

Zone 7 Total =  40   
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Sampling 
Location / 
ID Number 

Sample  
ID 

Northing 
(NAD83) 

Easting 
(NAD83) 

Matrix Depth Analytical 
Group 

Number 
of 

Samples 

Sampling 
SOP 

Reference 

Rationale for 
Sampling 
Location 

Grand Total for all seven zones 134   

 
*The sample interval may be shorter than 2 feet if appropriate. Sample should not include changes in soil type and should end at change in stratum, visible 
contamination, saturated soil, or high water table. 
 
1  Tetra Tech SOP for Sample Nomenclature (CT-04). 
2  Tetra Tech SOP for Data Base Records and Quality Assurance (CT-05). 
3  Tetra Tech SOP for Soil Sampling (SA-1.3) and Direct Push Technology (SA-2.5). 
4  Tetra Tech SOP for Field Documentation (SA-6.3). 
5  Sampling location and depth chosen to quantify the volume of contaminated surface soil in unpaved areas. Industrial/commercial direct exposure criteria apply 
from 0-4 feet below ground surface beneath unpaved areas.   
6  Sampling location and depth chosen to quantify the volume of soil with concentrations greater than pollutant mobility criteria.   
7  Sampling location and depth chosen to quantify the volume of LNAPL.   
8  Sampling location and depth chosen to quantify the volume of contaminated surface soil in paved areas. Industrial/commercial direct exposure criteria apply 
from 0-2 feet below ground surface beneath paved areas.  
9  Sampling location and depth chosen to bound a COC or zone.   
10  Sampling location and depth chosen to quantify the volume of soil remaining with concentrations greater than the residential lead criterion.   
11  PAHs include benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, carbazole, chrysene, dibenzo(a,h)anthracene,  
indeno(1,2,3-cd)pyrene, phenanthrene, and pyrene. 
12  Sampling location and depth chosen to quantify the volume of contaminated soil with concentration greater than the residential lead criterion. 
13  Sample located above historic sample with high contaminant concentration.  No previous surface sampling at this location. 
14  Near previous sample with mass lead less than direct exposure criterion, but TCLP lead greater than PMC. 
15 Sampling location and depth chosen for chromium speciation (total, trivalent, and hexavalent chromium analyses) based on 10 previous highest total chromium 
concentrations in Zones 4 and 7. 
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SAP Worksheet #19 -- Analytical SOP Requirements Table 

(UFP-QAPP Manual Section 3.1.1) 
 

 
Matrix 

 
Analytical Group 

 
Analytical and 

Preparation Method/ 
SOP Reference 

 
Container 

(number, size, and 
type) 

 
Sample 
volume 

(units) 

 
Preservation 

Requirements 
 (chemical, 

temperature, light 
protected) 

 
Maximum 
Holding 

Time 
(preparation / 

analysis) 
Soil PAHs SW-846 3540C, 3550C, 

8270C SIM/ 
SOP CA-213, CA-512, 

CA-526 

4-ounce glass 30 grams 4 degrees C 14 days to 
extraction/40 

days to 
analysis 

Soil ETPH CT-ETPH Method/  
SOP CA-342, CA-535 

4-ounce glass 30 grams 4 degrees C 14 days to 
extraction/40 

days to 
analysis 

Soil Metals (lead and 
antimony) 

SW-846 6010C/ SOP 
CA-605, CA-608 

4-ounce glass 1 to 2 grams 4 degrees C 180 days to 
analysis 

SPLP leachate Metals (lead and 
antimony) 

SW-846 1312 / 6010C / 
SOP CA-620, CA-608 

4-ounce glass 100 grams 4 degrees C 14 days to 
extraction/ 
180 days to 

analysis 
Soil Metals (Hexavalent and 

Trivalent  Chromium) 
SW-846 6800, 

3060A/SOP# PT-MT-009 
4-ounce or 8-

ounce glass or 
plastic 

1 ± 0.10 grams 0 to 6 degrees 
C 

30 days to 
analysis, 
analysis 

within 7 days 
of extraction 

Soil Metals (Total 
Chromium) 

SW-846 6010C, 
3050B/SOP# PT-MT-001 

4-ounce or 8-
ounce glass or 

plastic 

1 ± 0.10 grams 0 to 6 degrees 
C 

6 months to 
analysis 
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SAP Worksheet #20 -- Field Quality Control Sample Summary Table 

(UFP-QAPP Manual Section 3.1.1) 
           
 

Matrix Analytical 
Group 

No. of 
Sampling 

Locations(1)

No. of Field 
Duplicate 

Pairs(2) 
No. of 

MS/MSDs 
No. of 

PT 
Samples

Total No. of 
Samples to Lab

Soil PAHs 48 5 3 0 56 

Soil ETPH 64 7 4 0 75 

Soil Metals (lead) 19 2 1 0 22 

Soil Metals (lead 
and antimony) 12 2 1 0 15 

Soil Metals 
(antimony) 4 1 1 0 6 

Soil SPLP (lead) 24 3 2 0 29 

Soil SPLP (lead 
and antimony) 14 2 1 0 17 

Soil SPLP 
(antimony) 5 1 1 0 7 

Soil Hexavalent 
Chromium 10 1 1 0 12 

Soil Total 
Chromium 10 1 1 0 12 

 
1 WS #18 presents a list of sample locations. 
2 One field duplicate pair per 10 samples. 
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SAP Worksheet #21 -- Project Sampling SOP References Table 

(UFP-QAPP Manual Section 3.1.2) 
 

Reference 
Number Title, Revision Date and / or Number 

Originating 
Organization of 
Sampling SOP 

Equipment Type 

Modified 
for Project 

Work? 
(Y/N) 

Comments 

CT-04 Sample Nomenclature Tetra Tech NA N 

Refer to Appendix C for SOPs 

CT-05 Database Records and Quality 
Assurance Tetra Tech NA N 

GH-1.5 Borehole and Sample Logging Tetra Tech Geological logging Y 

HS-1.0 Utility Locating and Excavation 
Clearance Tetra Tech 

Remote subsurface 
sensing, 
magnetometer, 
ground-penetrating 
radar 

N 

SA-1.3 Soil Sampling Tetra Tech 
Sampling 
Procedures, DPT 
Methods  

Y 

SA-2.5 Direct Push Technology 
(Geoprobe®/HydropunchTM) Tetra Tech 

Macrocore sampler, 
probe sampling 
adaptors, Roto-
hammer with bit, 
disposable acetate 
liners, cast aluminum 
or steel drive points, 
Geoprobe® sampler 

Y 

SA-6.1 Non-Radiological Sample Handling Tetra Tech 
Sample Bottleware, 
Packaging Materials, 
Shipping Materials 

Y 

SA-6.3 Field Documentation Tetra Tech 
Field Logbook, Field 
Sample Log Sheets, 
Boring Logs 

Y 

SA-7.1 Decontamination of Field Equipment Tetra Tech 

Decontamination  
Equipment (scrub 
brushes, phosphate- 
free detergent, 
deionized water) 

Y 
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SAP Worksheet #22 -- Field Equipment Calibration, Maintenance, Testing, and Inspection Table 

(UFP-QAPP Manual Section 3.1.2.4) 
 

 
 

Field 
Equipment Activity Frequency Acceptance 

Criteria 
Corrective 

Action 
Responsible 

Person 
SOP 

Reference Comments 

Photoionization 
detector (PID) 

Calibration Daily Manufacturer’s 
guidance 

Troubleshoot 
problem or 
replace 
equipment in 
accordance 
with 
manufacturer’s 
instructions 

FOL Operation 
according to 
manufacturer’s 
instructions 

The PID will be 
used to meet 
Health and 
Safety 
requirements, 
and any 
decisions based 
on PID readings 
will be made in 
accordance with 
the HASP. 
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SAP Worksheet #23 -- Analytical SOP References Table 

(UFP-QAPP Manual Section 3.2.1) 
 

 
Lab SOP 
Number 

 
Title, Revision 
Date, and/or 

Number 

 
Definitive or 
Screening 

Data 

 
Matrix and 

Analytical Group 

 
Instrument 

 
Organization 
Performing 

Analysis 

 
Modified for 

Project Work?(1) 

(Y/N) 

CA-101 Equipment 
Maintenance, 08/09, 

Revision 8. 

Definitive Various Various Katahdin 
Analytical 

Services, Inc. 

N 

CA-213 Analysis of 
Semivolatile Organic 
Compounds By: SW 
846 Method 8270 – 

Modified For 
Selected Ion 

Monitoring (SIM), 
08/09, revision 7. 

Definitive Aqueous and 
sediment/SVOCs 

Gas 
Chromatograph/ 

Mass 
Spectrometer 

(GC/MS) 

Katahdin 
Analytical 

Services, Inc. 

N 

CA-342 Determination of 
Extractable 
Petroleum 

Hydrocarbons by 
State of Connecticut 

ETPH Method 
(Ct-EPTH), 03/10, 

revision 1. 

Definitive ETPH Gas 
Chromatograph/ 
Flame Ionization 

Detector 
(GC/FID) 

Katahdin 
Analytical 

Services, Inc. 

N 

CA-512 Preparation Of 
Sediment/Soil 
Samples By 

Sonication Using 
Method 3550 For 

Subsequent 
Extractable Semi-
Volatiles Analysis, 
02/09, revision 7. 

Definitive Sediment/SVOCs  NA Katahdin 
Analytical 

Services, Inc. 

N 
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Lab SOP 
Number 

 
Title, Revision 
Date, and/or 

Number 

 
Definitive or 
Screening 

Data 

 
Matrix and 

Analytical Group 

 
Instrument 

 
Organization 
Performing 

Analysis 

 
Modified for 

Project Work?(1) 

(Y/N) 

CA-526 Preparation of 
Sediment/Soil 

Samples By Soxhlet 
Extraction Using 
Method 3540 For 

Subsequent 
Extractable 
Semivolatile 

Analysis, 08/09, 
revision 6. 

Definitive Sediment/SVOCs NA Katahdin 
Analytical 

Services, Inc. 

N 

CA-535 Preparation of 
Sediment/Soil 
Samples By 

Sonication Using 
Method 3550 For 

Subsequent Diesel 
Range Organics 
(DRO) or Total 

Petroleum 
Hydrocarbons (TPH) 

Analysis, 08/09, 
Revision 5. 

Definitive ETPH Ultrasonic 
Extractions 

Katahdin 
Analytical 

Services, Inc. 

N 

CA-605 Acid Digestion of 
Solid Samples by 

USEPA Method 3050 
for Metals by ICP-
AES and GFAA, 

08/09, Revision 4. 

Definitive Soil/Inductively 
Coupled Plasma 

(ICP) Metals 

Acid Digestion 
Apparatus 

Katahdin 
Analytical 

Services, Inc. 

N 

CA-608 Trace Metals 
Analysis By ICP-AES 
Using EPA Method 

6010, 08/09, 
Revision 9. 

Definitive Soil/ICP Metals ICP Katahdin 
Analytical 

Services, Inc. 

N 

011014/P (WS #23) Page 135 of 174 CTOs WE24 and WE57 



Project-Specific SAP Title: Pre-Design Investigation for Soil at Lower Subase   
Site Name/Project Name: NSB - NLON Revision Number: 2  
Site Location: Groton, Connecticut Revision Date: August 2010 

  

 
Lab SOP 
Number 

 
Title, Revision 
Date, and/or 

Number 

 
Definitive or 
Screening 

Data 

 
Matrix and 

Analytical Group 

 
Instrument 

 
Organization 
Performing 

Analysis 

 
Modified for 

Project Work?(1) 

(Y/N) 

CA-620 SPLP – Method 
1312, 03/09, 
Revision 2. 

Definitive Soil/SPLP 
Extraction 

Rotary Extractor Katahdin 
Analytical 

Services, Inc. 

N 

SD-902 Sample Receipt and 
Internal Control, 

08/09, Revision 8. 

Definitive Various NA Katahdin 
Analytical 

Services, Inc. 

N 

SD-903 Sample Disposal, 
05/09, Revision 4. 

Definitive Various NA Katahdin 
Analytical 

Services, Inc. 

N 

PT-MT-009(2) 

Speciated Isotope 
Dilution Mass 

Spectrometry, Rev. 
1, 11/25/09 

Definitive Soil/ hexavalent 
chromium 

ICPMS fitted with 
Xi interface 

Thermo, 
Chromatography 
separation unit, 

Metrohm 

TestAmerica 
Pittsburgh N 

PT-MT-001 

Inductively Coupled 
Plasma-Atomic 

Emission 
Spectroscopy, 
Spectrometric 

Method for Trace 
Element Analyses, 

Rev. 11 7/27/09 

Definitive Soil/ total chromium ICP TestAmerica 
Pittsburgh N 

PT-IP-002 Acid Digestion of 
Soils, Rev. 8, 4/28/09 Definitive 

Soil/ total chromium 
and hexavalent 

chromium) 
NA TestAmerica 

Pittsburgh N 

PT-QA-029 

QA/QC 
Requirements for 

DoD QSM, Rev. 2, 
01/22/2010 

Definitive 
Soil/ total chromium 

and hexavalent 
chromium 

NA TestAmerica 
Pittsburgh N 
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Lab SOP 
Number 

 
Title, Revision 
Date, and/or 

Number 

 
Definitive or 
Screening 

Data 

 
Matrix and 

Analytical Group 

 
Instrument 

 
Organization 
Performing 

Analysis 

 
Modified for 

Project Work?(1) 

(Y/N) 

Not 
Applicable 

Trivalent Chromium 
calculation 

Definitive 
(calculation total 
chromium minus 

hexavalent 
chromium) 

Soil/ trivalent 
chromium NA TestAmerica 

Pittsburgh N 

PT-QA-027 
Sample Receiving 

and Chain of 
Custody 

NA NA NA TestAmerica 
Pittsburgh N 

 

1 If yes, then specify the modification that has been made.  Note that any analytical SOP modification made relative to project-specific 
needs must be reviewed and approved by the Navy QAO. 

2 SOP not provided in Appendix G because the SOP contains proprietary information. 
 
NA – Not Applicable 
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SAP Worksheet #24 -- Analytical Instrument Calibration Table  

(UFP-QAPP Manual Section 3.2.2) 
 

Instrument Calibration 
Procedure 

Frequency of 
Calibration 

Acceptance 
Criteria 

Corrective Action 
(CA) 

Person 
Responsible for 

CA 
SOP 

Reference 

GC/MS 
SVOCs 

Initial Calibration - 
A minimum 5-point 
calibration is 
required. 

Instrument receipt, 
instrument change 
(new column, 
source cleaning, 
etc.), when 
Continuing 
Calibration 
Verification (CCV) 
is out of criteria.  
Six-point initial 
calibration for all 
analytes. 

Average Response 
Factor (RF) System 
Performance Check 
Compounds 
(SPCCs) must be 
>0.050; % relative 
standard deviation 
(RSD) for 
Calibration Check 
Compounds 
(CCCs) must be  
<30; and 
%RSD must be < 
15% for all other 
compounds. 
 
If not met:  
Option 1) Linear 
least squares 
regression: r ≥ 
0.995. 
Option 2) Non-
linear regression: 
coefficient of 
determination 
(COD) r2  ≥ 0.99 (6 
points for second 
order). 

Recalibrate and/or 
perform the necessary 
equipment 
maintenance.  Check 
the calibration 
standards.  Reanalyze 
the affected data. 

Analyst, Department 
Manager, Katahdin 
Analytical Services 

CA-213 

 Initial Calibration 
Verification (ICV) 

Once after each 
initial calibration 
piror to beginning a 
sample run. 

%Recovery (R) of 
each analyte must 
be within 80-120%. 

Identify source of 
problem, correct, 
repeat calibration, 
rerun samples. 

Analyst, Department 
Manager, Katahdin 
Analytical Services 
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Instrument Calibration 
Procedure 

Frequency of 
Calibration 

Acceptance 
Criteria 

Corrective Action 
(CA) 

Person 
Responsible for 

CA 
SOP 

Reference 

 CCV Analyze a standard 
at the beginning of 
each 12-hour shift 
after a 
decafluorotriphenyl
phosphine (DFTPP) 
tune. 

All target 
compounds must 
be < 20% drift or 
difference (D); 
Average RF SPCCs 
must be >0.050. 
 

Recalibrate and/or 
perform the necessary 
equipment 
maintenance.  Check 
the calibration 
standards.  Reanalyze 
the affected data. 

Analyst, Department 
Manager, Katahdin 
Analytical Services 

 

 DFTPP Tune Prior to initial 
calibration and at 
the beginning of 
each 12 hour 
sequence. 

Criteria listed in 
SOP CA-204.  Must 
meet the ion 
abundance criteria 
required by the 
method.  No 
samples may be 
accepted without a 
valid tune. 

Retune and/or clean 
source. 

Analyst, Department 
Manager, Katahdin 
Analytical Services 

 

Inductively coupled 
plasma - atomic 
emission 
spectroscopy (ICP-
AES) 
Metals 

Initial Calibration – 
one point 
calibration. 

At the beginning of 
each day or if QC is 
out of criteria. 

One point 
calibration per 
manufacturer's 
guidelines 

Recalibrate and/or 
perform necessary 
equipment 
maintenance.  Check 
calibration standards 

Analyst, Department 
Manager, Katahdin 
Analytical Services 

CA-608 

 ICV (Second 
Source) 

Once after each 
calibration and 
before beginning a 
sample run. 

%Rs of true value 
must be within 90-
110%. 

Do not use results for 
failing elements unless 
the ICV > 110% and 
the sample < the LOQ. 
Investigate and correct 
problem. 

Analyst, Department 
Manager, Katahdin 
Analytical Services 

 

 Calibration Blank Before beginning a 
sample sequence. 

No analytes 
detected > LOD. 

Correct the problem, 
then re-prepare and 
reanalyze. 

Analyst, Department 
Manager, Katahdin 
Analytical Services 

 

 CCV At the beginning 
and end of each run 
sequence and 
every 10 samples. 

%Rs of true value 
must be within 90-
110%. 

Check problem, 
recalibrate and 
reanalyze any 
samples not bracketed 
by passing CCVs. 

Analyst, Department 
Manager, Katahdin 
Analytical Services 
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Instrument Calibration 
Procedure 

Frequency of 
Calibration 

Acceptance 
Criteria 

Corrective Action 
(CA) 

Person 
Responsible for 

CA 
SOP 

Reference 

 Low-level 
Calibration Check 
Standard (if using 
one-point initial 
calibration) 

At beginning and 
end of run. 

%Rs of true value 
must be within 80-
120%.   

Do not use results for 
failing elements, 
unless LOQ recovery 
> upper limit and 
sample result < LOQ. 

Analyst, Department 
Manager, Katahdin 
Analytical Services 

 

GC/FID 
ETPH 

Initial Calibration Prior to sample 
analysis. 

The correlation 
coefficient (r) must 
be greater than or 
equal to 0.99 or the 
COD (r2) must be 
greater or equal to 
0.990.   

Perform instrument 
maintenance as 
needed. 
Reanalyze and or 
reprepare calibration 
standards. 

Analyst, Department 
Manager, Katahdin 
Analytical Services 

CA-342 

 ICV (Second 
Source). 

Once after each 
initial calibration 
prior to beginning a 
sample run.   

All target 
compounds must 
be < 20%D. 

Reanalyze standard. 
Reprepare standard. 

Analyst, Department 
Manager, Katahdin 
Analytical Services 

 

 CCV At the beginning of 
each 12-hour work 
shift or every 10 
samples whichever 
comes first, if an 
initial calibration 
was previously 
analyzed. 
 

All target 
compounds must 
be < 20%D. 

Evaluate the samples: 
If the %D is greater 
than + 20% and 
sample results are 
less than the LOQ, 
narrate.  If %D greater 
than ± 20% and is 
likely a result of matrix 
interference, narrate.  
All samples must be 
reanalyzed that fall 
within the standard 
that exceeded criteria 
and the last standard 
that was acceptable. 
Repeat initial 
calibration. 

Analyst, Department 
Manager, Katahdin 
Analytical Services 
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Instrument Calibration 
Procedure 

Frequency of 
Calibration 

Acceptance 
Criteria 

Corrective Action 
(CA) 

Person 
Responsible for 

CA 
SOP 

Reference 

ICPMS Tune check/Mass 
bias  

Tune at 
beginning.  Mass 
bias standard run 
at the beginning 
and end of 
analysis or every 
4 hours 
whichever is 
more frequent. 

Resolution of 
peaks must be < 
0.9 amu, the peak 
shift must be < 
0.1 amu and % 
RSD of 5 scans < 
5%. Isotopic 
abundance 
certified standard 
is used to 
measure the 
mass bias 
factors. 

Retune if needed 
and then reanalyze 
mass bias as 
needed as per SOP. 

Analyst/Supervisor, 
TestAmerica 

PT-MT-009 

Inductively 
Coupled Plasma 
– 6010C 

Initial Calibration 

 

Calibrate 
instrument at the 
beginning of each 
day or if the QC is 
out of criteria. 

Analytic recovery 
within 90 to 110% 
of the true values. 

Recalibrate and/or 
perform the 
necessary 
equipment 
maintenance.  
Check the 
calibration 
standards.  
Reanalyze the 
affected data. 

Analyst/Supervisor, 
TestAmerica 

PT-MT-001/ 
PT-QA-029 

 Initial Calibration 
Blank (ICB) 

Before beginning 
a sample 
sequence, 
following ICV. 

No analytes 
detected > LOD.   

Terminate analysis; 
Correct the problem; 
Recalibrate. 

Analyst/Supervisor, 
TestAmerica 
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Instrument Calibration 
Procedure 

Frequency of 
Calibration 

Acceptance 
Criteria 

Corrective Action 
(CA) 

Person 
Responsible for 

CA 
SOP 

Reference 

 CCV Analyze a 
standard at the 
beginning and 
end of the 
sequence and 
after every 10 
samples. 

 Analytes 
recovery within 
90 to 110% of 
true value. 

Recalibrate and/or 
perform the 
necessary 
equipment 
maintenance.  
Check the 
calibration 
standards.  
Reanalyze the 
affected data. 

Analyst/Supervisor, 
TestAmerica 

 

 Continuing 
Calibration Blank 
(CCB) 

Immediately 
following CCV 
and at the end of 
the sequence. 

No analytes 
detected > LOD.   

Correct the problem, 
then reprepare and 
reanalyze calibration 
blank and previous 
10 samples. 

Analyst/Supervisor, 
TestAmerica 

 

 Low-Level Check 
Standard 

Analyzed daily 
after initial 
calibration and 
before analyzing 
samples. 

Analyte recovery 
within 80 to 120% 
of true value. 

Correct the problem 
and reanalyze the 
standard. 

Analyst/Supervisor, 
TestAmerica 

 

 ICS-A Analyzed daily 
after initial 
calibration and 
before analyzing 
samples. 

Absolute value of 
concentration for 
all non-spiked 
analytes < LOD 
except for trace 
impurities. 

Terminate analysis, 
locate and correct 
problem, reanalyze 
ICS, reanalyze all 
affected samples. 

Analyst/Supervisor, 
TestAmerica 

 

 ICS-AB Analyzed daily 
after initial 
calibration and 
before analyzing 
samples. 

 Analyte recovery 
within 80 to 120% 
of true value. 

Terminate analysis, 
locate and correct 
problem, reanalyze 
ICS, reanalyze all 
affected samples. 

Analyst/Supervisor, 
TestAmerica 
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SAP Worksheet #25 -- Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table  

(UFP-QAPP Manual Section 3.2.3) 
 

 
Instrument/  
Equipment 

 
Maintenance 

Activity 

 
Testing 
Activity 

 
Inspection 

Activity 
 

Frequency 
 

Acceptance 
Criteria 

 
Corrective 

Action 
 

Responsible Person 
 

SOP 
Reference 

GC/MS Check pressure 
and gas supply 
daily.  Manual 
tune if DFTPP 
not in criteria, 
change septa as 
needed, change 
liner as needed, 
cut column as 
needed. Other 
maintenance 
specified in lab 
Equipment 
Maintenance 
SOP. 

SVOCs Ion source, 
injector liner, 
column, 
column flow 

Prior to initial 
calibration 
and/or as 
necessary. 

Acceptable 
Calibration or 
Calibration 
Verification. 

Correct the 
problem and 
repeat 
Calibration or 
Calibration 
Verification. 

Analyst, Department 
Manager, Katahdin 
Analytical Services 

CA-213 

ICP-AES 
 

Clean torch 
assembly and 
spray chamber 
when discolored 
or when 
degradation in 
data quality is 
observed.  Clean 
nebulizer, check 
argon, replace 
peristaltic pump 
tubing as 
needed. Other 
maintenance 
specified in lab 
Equipment 
Maintenance 
SOP. 

Metals Torch, 
nebulizer 
chamber, 
pump, pump 
tubing. 

Prior to initial 
calibration and 
as necessary. 

Acceptable 
Calibration or 
Calibration 
Verification. 

Correct the 
problem and 
repeat 
Calibration or 
Calibration 
Verification. 

Analyst, Department 
Manager, Katahdin 
Analytical Services 

CA-608 
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Instrument/  
Equipment 

 
Maintenance 

Activity 

 
Testing 
Activity 

 
Inspection 

Activity 
 

Frequency 
 

Acceptance 
Criteria 

 
Corrective 

Action 
 

Responsible Person 
 

SOP 
Reference 

GC/FID Check pressure 
and gas supply 
daily.  Change 
septa and/or GC 
injector glass 
liner as needed.  
Replace or cut 
GC column as 
needed. Other 
maintenance 
specified in lab 
Equipment 
Maintenance 
SOP. 

QC 
standards 

Injector liner, 
septa, column, 
column flow. 

Prior to initial 
calibration 
and/or as 
necessary. 

Acceptable 
Calibration or 
Calibration 
Verification.  

Correct the 
problem and 
repeat 
Calibration or 
Calibration 
Verification. 

Analyst, Department 
Manager, Katahdin 
Analytical Services 

CA-342 

ICPMS fitted 
with Xi 
interface 
Thermo, 
Chromatograp
hy separation 
unit, Metrohm 

Follow ICPMS 
maintenance: 

Check sample 
waste container 
level. 

Check quartz 
torch condition. 
Measure quartz 
torch for proper 
alignment. 

Check oil level 
of roughing 
pumps. 

Check 
peristaltic 
pump: proper 
roller pressure, 
sample 
introduction 
tubing, correct 
pump rotation, 
and condition 

Metals Inspect 
waste 
container, 
quartz torch, 
pump, 
sampler and 
skimmer 
cones. 
 
 
 
 
 

Maintenance 
is performed 
prior to initial 
calibration or 
as 
necessary. 
 
 
 
 
 
 

The 
acceptance 
criteria for 
the 
continuing 
calibration 
standard are 
90 to110% of 
true value. 
 
 
 
 
 

Recalibrate 
and/or 
perform the 
necessary 
equipment 
maintenance.  
Check the 
calibration 
standards.  
Reanalyze 
the affected 
data. 
 
 
 

Analyst/Supervisor, 
Test America 

PT-MT-009 
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Instrument/  
Equipment 

 
Maintenance 

Activity 

 
Testing 
Activity 

 
Inspection 

Activity 
 

Frequency 
 

Acceptance 
Criteria 

 
Corrective 

Action 
 

Responsible Person 
 

SOP 
Reference 

of drain tubing. 

Check 
condition of 
sampler and 
skimmer cones. 

Check and 
drain oil mist 
eliminator on 
roughing 
pumps.  
 

Inductively 
Coupled 
Plasma 
Spectrometer 

Clean torch 
assembly and 
spray chamber 
when 
discolored or 
when 
degradation in 
data quality is 
observed.  
Clean 
nebulizer, and 
check argon 
supply.  
Replace 
peristaltic pump 
tubing as 
needed. 

Metals Inspect the 
torch, 
nebulizer 
chamber, 
pump, and 
tubing.   
 

Maintenance 
is performed 
prior to initial 
calibration or 
as 
necessary. 

 Analyte 
recovery 
within 90 
to110% of 
true value. 

Recalibrate 
and/or 
perform the 
necessary 
equipment 
maintenance.  
Check the 
calibration 
standards.  
Reanalyze 
the affected 
data. 

Analyst/Supervisor, 
TestAmerica 

PT-MT-001 
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SAP Worksheet #26 -- Sample Handling System 

(UFP-QAPP Manual Appendix A) 
 

SAMPLE HANDLING SYSTEM 

SAMPLE COLLECTION, PACKAGING, AND SHIPMENT 

Sample Collection (Personnel/Organization):  FOL (Keith Simpson)/Tetra Tech 

Sample Packaging (Personnel/Organization):  FOL (Keith Simpson)/Tetra Tech 

Coordination of Shipment (Personnel/Organization):  FOL (Keith Simpson)/Tetra Tech 

Type of Shipment/Carrier:   Air courier /UPS or FedEx  

SAMPLE RECEIPT AND ANALYSIS 

Sample Receipt (Personnel/Organization):   Sample Custodian/Katahdin Analytical Services, Inc. and Sample Custodian/TestAmerica Pittsburgh 

Sample Custody and Storage (Personnel/Organization):  Sample Custodian/ Katahdin Analytical Services, Inc. and Sample Custodian/TestAmerica Pittsburgh 
Sample Preparation (Personnel/Organization):  Extraction Lab, Metals Preparation Lab/ Katahdin Analytical Services, Inc. and Metals Preparation/TestAmerica 
Pittsburgh 
Sample Determinative Analysis (Personnel/Organization): GC/MS Lab, Metals Lab/ Katahdin Analytical Services, Inc. and Metals Preparation/TestAmerica 
Pittsburgh 

SAMPLE ARCHIVING 

Field Sample Storage (No. of days from sample collection):  60 days from receipt 
Sample Extract/Digestate Storage (No. of days from extraction/digestion):  3 months from sample digestion/extraction/Katahdin Analytical Services and 30 days 
from submittal of final report/TestAmerica Pittsburgh 
Biological Sample Storage (No. of days from sample collection):  NA 

SAMPLE DISPOSAL 

Personnel/Organization:  Sample Custodians/ Katahdin Analytical Services, Inc. and Sample Custodian/TestAmerica Pittsburgh 
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SAP Worksheet #27 – Sample Custody Requirements Table  

(UFP-QAPP Manual Section 3.3.3) 
 

 
 

Sample Designation and Tracking System 
 
Each sample collected will be assigned a unique sample tracking number used to catalog the associated 

results.  The sample tracking number will consist of alpha-numeric characters identifying the site, study, 

sample medium, location, and depth.  Any other pertinent information regarding sample identification will 

be recorded on the sample log sheets or in the field logbooks.  The alpha-numeric coding to be used in 

the sample system is described below.  

 

    AN         AAA      -          AA        -     (NNN)          - (NNNN) 

  (Site)     (Study) -      (Medium) -      (Location)   - (Depth) 

 

Site identifier: Example: Z1 for Zone 1 

 

Study:    PDI for Pre-Design Investigation 

 

Medium identifier: “SO” for soil samples  

 

Location:  Each sampling location will be assigned a unique location identifier.   

 

Sample Depth: The top of sample and bottom of sample depth.  

 

Example:  A soil sample collected in Zone 3 from Location 1 from 2 feet to 4 feet bgs during the PDI will 

be identified as  Z3PDI-SO-001-0204.   

 

QC samples collected during a sampling program typically use the same coding system as the 

environmental samples.  Equipment rinsate and field duplicate QC samples will be collected for this 

project.  The rinsate samples will be indentified with “-R” following the coding and duplicate samples will 

be indentified with “-D” following the coding.  Laboratory QC samples (MS/MSD samples) have no 

separate sample identifier codes, but will be designated on the chain-of-custody record and sample log 

sheet.   
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Sample Collection Documentation 

 
A project-specific field logbook will be used to keep daily records of significant events, observations, and 

measurements during field investigations.  The field logbook also will be used to document all sampling 

activities.  Logbook entries will be made with indelible ink to provide a permanent record, and any errors 

in the logbook will be verified, crossed through, and initialed by the person discovering the error.  Field 

logbooks will be maintained according to Tetra Tech SOP No. SA-6.3 (Appendix C).  The field logbooks 

are intended to provide sufficient data and observations to reconstruct events that occurred during field 

activities. Field logbooks should be permanently bound and pre-paginated; designated forms should be 

used whenever possible to ensure that field records are complete.  The following items are examples of 

information that may be included in a field logbook: 

 

• Name, date, and time of entry 

• Names and responsibilities of field crew members 

• Name and titles of any site visitors 

• Descriptions of field procedures and any problems encountered 

• Samples collected at each location 

• Details of sampling location, including sampling coordinates 

• Sample identification numbers of all samples collected 

• Date and time of collection for each sample 

• Sample collector 

• Sample collection method(s) 

• Decontamination procedures 

• Weather conditions 

• Site observations 

• Site sketches 

• Health and Safety issues including personal protective equipment 

• Log of photographs 

 

Field sample log sheets will be used to document sample collection details, and other observations and 

activities will be recorded in the field logbook.  Examples of field log sheets are provided in Appendix D.  

The following sections outline the information that will be documented in the field according to the 

medium (soil) to be sampled and the activities to be performed.   
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Field Sample Handling and Chain-of Custody Procedures 

 
Custody of samples must be maintained and documented at all times to ensure the integrity of each 

sample from collection through analysis.  An accurate written record is necessary to trace the possession 

and handling of the sample; this documentation is referred to as the chain-of-custody form.  Chain of 

custody begins when samples are collected in the field and is maintained by storing the samples in 

secure areas until custody can be passed on.  All samples will be delivered to the laboratory 

accompanied by a chain-of-custody form that will describe the sample identifiers, dates and times of 

sample collection, analytical parameters, and persons responsible for sample integrity.   

 

Prior to sample collection, sample containers will be labeled with the sample location number, sampler’s 

name, date, and analytical fraction.  Following collection, samples will be placed on ice in a secure cooler 

and attended by Tetra Tech personnel or placed in locked vehicles or designated storage areas until 

shipment to an off-site laboratory.  Chain-of-custody procedures are described in further detail in Tetra 

Tech SOPs SA-6.3,  Field Documentation, and SA-6.1, Non-Radiological Sample Handling (Appendix C). 

 

The samples will be shipped to the laboratory in coolers packed with bubble wrap, or equivalent packing 

material, to cushion the samples and prevent breakage.  Ice will be added to the coolers to maintain the 

required temperature (4º C) of the samples.  A container filled with water and labeled “temperature blank” 

will be included in each cooler.  The temperature of this blank will be measured by the laboratory upon 

sample receipt to verify acceptable sample preservation temperature.  The coolers will be taped and 

sealed with a signed custody seal to ensure that chain of custody is maintained.  Samples will be shipped 

to the laboratory by Tetra Tech’s selected courier service to ensure that maximum sample holding times 

are not exceeded.  The maximum allowable sample holding times for each analysis are presented in 

WS #19, which also lists sample containers, chemical preservatives, and temperature condition 

requirements to maintain sample integrity. 

 

Each sample collected will be assigned a unique sampling tracking number, as described above.  The 

sample number, sample collection date and time, and list of analyses to be performed will be recorded on 

each container and also on the chain-of-custody form.  The chain-of-custody form is a two-part form, the 

original accompanies the samples to the analytical laboratory, and the copy will be archived in the project 

files.  The following information will be recorded on each chain-of-custody form: 

 

• Project name and number 

• Sample matrix 

• Sample collector’s name 

• Dates/times of sample collection 
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• Sample identification numbers 

• Number and type of containers for each sample aliquot 

• Type of preservation  

• QC sample designation 

• Analysis method 

• Special handling instructions 

• Destination of samples 

• Name, date, time, and signature of each individual releasing the shipping container 

 

The field crew will attempt to identify any potentially high concentration samples on the chain-of-custody 

form.  

 

Laboratory Custody Procedures 

Katahdin Analytical Services 

Custody Seals are supplied with all bottle orders.  They are affixed to the cooler after sampling.  The 

presence or absence of Custody Seals is noted on the Sample Receipt Condition Report (see below). 

 

Upon receipt of samples from the field, the laboratory sample management personnel will sign off on the 

Chain of Custody, open the sample cooler(s), verify sample integrity and conduct a check against the 

Chain of Custody.  If there is a discrepancy or problem (i.e. broken sample containers) the laboratory will 

contact the field leader or other qualified personnel and resolve the issue.  Additionally, the laboratory 

completes a Sample Receipt Condition Report, which documents visual inspection of the samples and 

specific parameters such as cooler temperature, holding times and preservation.  Discrepancies or 

changes will be documented on the Sample Receipt Condition Report.   

 

The laboratory sample management personnel assigns a unique laboratory work order number for the 

entire sample set listed on the chain of custody.  The samples are then logged into the laboratory 

information system (KIMS) and a Login Chain of Custody Report is generated.  Each sample within a 

work order is labeled numerically.  Each container of a particular sample is uniquely identified by adding a 

alphabetical suffix to the sample number.  The laboratory labels each sample container with a Laboratory 

Custody Label which will remain on the sample bottle for the duration of the laboratory sample storage.  

The laboratory also initiates the appropriate Internal Custody Record for the sample set.  Personnel fill out 

the Internal Custody Records to document sample removal from and return to sample storage.  

 

A laboratory data file is also initiated for the work order.  This file includes the Login Chain of Custody, 

Chain of Custody and Sample Receipt Condition Report.  The folder also includes a Login File Sheet 
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which summarizes the analyses that the work order has been logged for.  This sheet is used to track data 

completion.  

 

Samples for a project may be batched or grouped together by the laboratory.  A series of batched work 

orders is referred to as a sample delivery group (SDG).  The SDG includes those samples received on a 

chain of custody, duplicate samples, and field QA/QC samples, and can include samples of different 

media.  QA/QC samples will be run at the frequency specified in the analytical methods.  The sample 

delivery group is given a specific identification number.   

 

Samples are stored at the laboratory in refrigerators prior to, during and after analysis.  Refrigerators at 

the laboratory are constantly monitored for temperature.  Proper temperatures and lighting are maintained 

in the refrigerators to ensure sample integrity and preservation.  Samples are retained by the laboratory 

for a period of 90 days after the data report is mailed to the client unless otherwise specified in a client 

contract.  The laboratory then disposes of non-hazardous samples, following certified disposal practices.  

Hazardous samples are either returned to the client or disposed of through a licensed broker.  

Documentation of disposal is maintained by the laboratory. 

 

Please refer to Katahdin Analytical Services, Inc. SOPs SD-902 “Sample Receipt and Internal Control” 

and SD-903, “Sample Disposal” for more information.  

 

TestAmerica, Inc. 

Samples are received and checked for breakage, preservation and agreement between bottles and 

chain-of-custody according to Test America SOP PT-QA-027.  A work order is created in the Laboratory 

Information Management System (LIMS) based on the project and chain-of-custody, with each sample 

bottle received being assigned a unique ID number.  ID labels are affixed to each bottle and samples are 

stored in a secure, and temperature controlled area. An internal chain-of-custody is created and 

maintained as samples are taken from the controlled storage area to the preparation laboratories and 

when the extracts/digestates are transferred to the instrumentation labs.  The internal chain of custody is 

continued through sample disposal.  Refer to Test America SOP PT-QA-027 “Sample Receipt and Chain 

of Custody” for more information. 
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SAP Worksheet #28 -- Laboratory QC Samples Table 

(UFP-QAPP Manual Section 3.4) 

Matrix Soil  
 

 
 

 
 

 
 

 
 

Analytical 
Group 

PAHs  
 

 
 

 
 

 
 

 
 

Analytical 
Method / SOP 
Reference 

SW-846 8270C 
SIM / SOP CA-
213 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
QC Sample 

 
Frequency/ 

Number 

 
Method/SOP QC 

Acceptance Limits 
 

Corrective Action 

 
Person(s) 

Responsible for 
Corrective Action 

 
Data Quality 

Indicator (DQI) 

 
Measurement 

Performance Criteria 

Method Blank One per preparation 
batch of twenty or 
fewer samples of 
similar matrix. 

Contaminants in the method blank 
must be < 1/2 LOQ, except 
common lab contaminants, which 
must be < LOQ. 

(1) Investigate source of contamination. 
(2) Re-prepare and analyze method 
blank and all samples processed with 
the contaminated blank. 

Analyst, Laboratory 
Supervisor and Data 
Validator, Katahdin 
Analytical Services 

Bias/contamination Contaminants in the method blank 
must be < 1/2 LOQ, except 
common lab contaminants, which 
must be < LOQ. 

Surrogates 3 per sample Statistically derived acceptance 
limits. 
2-Methylnaphthalene-D10:33-125%
Fluorene-D10: 53-136% 
Pyrene-D10: 16-162% 
 
 

(1) Check chromatogram for 
interference; if found, flag data.  
(2) If not found, check instrument 
performance; if problem is found, 
correct and reanalyze. 
(3) If still out re-extract and analyze 
sample. 
(4) If reanalysis is out, flag data. 

Analyst, Laboratory 
Supervisor, and Data 
Validator, Katahdin 
Analytical Services 

Accuracy/Bias Statistically derived acceptance 
limits. 
2-Methylnaphthalene-D10: 33-
125% 
Fluorene-D10: 53-136% 
Pyrene-D10: 16-162% 
 

LCS One per batch of 20 
or less. 

Recovery must be within Katahdin 
Analytical Services, Inc. statistically 
derived limits.  Limits are provided 
in Appendix F. 

Evaluate and reanalyze if possible.    
If an MS/MSD was performed in the 
same 12 hour clock and acceptable 
narrate.  
If the LCS recoveries are high but the 
sample results are <QL narrate 
otherwise re-prepare and reanalyze. 

Analyst, Laboratory 
Supervisor, and Data 
Validator, Katahdin 
Analytical Services 

Precision / Accuracy / 
Bias 

Recovery must be within Katahdin 
Analytical Services, Inc.  
statistically derived limits.  Limits 
are provided in Appendix F. 

Internal Standards Six per sample – 
1,4-Dichlorobenzene-
d4 
Naphthalene-d8  
Acenaphthene-d10 
Phenanthrene-d10 
Chrysene-d12 
Perylene-d12  

Retention times for internal 
standards must be + 30 seconds 
and the responses within -50% to 
+100% of last calibration 
verification (12 hours) for each 
internal standard. 
 
 

Reanalyze affected samples. Analyst, Laboratory 
Supervisor, and Data 
Validator, Katahdin 
Analytical Services 
 
 

Precision/Accuracy/ Bias 
 
 

Retention times for internal 
standards must be + 30 seconds 
and the responses within -50% to 
+100% of last calibration 
verification (12 hours) for each 
internal standard. 
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Matrix Soil  

 
 
 

 
 

 
 

 
 

Analytical 
Group 

PAHs  
 

 
 

 
 

 
 

 
 

Analytical 
Method / SOP 
Reference 

SW-846 8270C 
SIM / SOP CA-
213 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

MS/MSD One per SDG or 
every 20 samples. 

Recovery should be within 
Katahdin Analytical Services, Inc. 
statistically derived limits.  Limits 
are provided in Appendix F. 
 
Soil Precision RPD ≤ 50% 
 

CA will not be taken for samples when 
recoveries are outside limits and 
surrogate and LCS criteria are met. 

 If both the LCS and MS/MSD are 
unacceptable re-prepare the samples 
and QC. 

Analyst, Laboratory 
Supervisor, and Data 
Validator, Katahdin 
Analytical Services 

Precision/Accuracy/ Bias Recovery should be within 
Katahdin Analytical Services, Inc. 
statistically derived limits.  Limits 
are provided in Appendix F. 
 
Soil Precision RPD ≤ 50% 
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Matrix Soil  

 
 
 

 
 

 
 

 
 

Analytical 
Group 

CT-ETPH  
 

 
 

 
 

 
 

 
 

Analytical 
Method / SOP 
Reference 

CT-ETPH 
Method / SOP 
CA-342 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
QC Sample 

 
Frequency/ 

Number 

 
Method/SOP QC 

Acceptance Limits 
 

Corrective Action 

 
Person(s) 

Responsible for 
Corrective Action 

 
Data Quality 

Indicator (DQI) 

 
Measurement 

Performance Criteria 

Method Blank 
 

One per prep batch 
of twenty or fewer 
samples of similar 
matrix 

Contaminants in the method blank 
must be < LOQ. 

Investigate source of contamination 
Rerun method blank prior to analysis 
of samples if possible.   
Evaluate the samples and associated 
QC: if blank results are above LOQ, 
report sample results which are < 
LOQ or > 10X the blank 
concentration.   
Otherwise, reprepare a blank and the 
remaining samples. 

Analyst, Supervisor, QA 
Manager, Katahdin 
Analytical Services  
 

Accuracy/bias- 
Contamination 

Contaminants in the method blank 
must be < LOQ. 

LCS 
 

One per prep batch 
of twenty or fewer 
samples of similar 
matrix 

%R must meet laboratory 
statistically derived limits: 
Soil: 56-124% 

Evaluate and reanalyze if possible. 
If an MS/MSD was performed in the 
same extraction batch and 
acceptable narrate.  
If the LCS recoveries are high but the 
sample results are <LOQ narrate  
Otherwise reprepare and reanalyze 

Analyst, Supervisor, QA 
Manager, Katahdin 
Analytical Services 

Accuracy/Bias, Precision %R must meet laboratory 
statistically derived limits: 
Soil: 56-124% 

MS/MSD One per prep batch 
of twenty or fewer 
samples of similar 
matrix 

%Rs should meet the laboratory 
statistically derived limits: 
Soil: 56-124% 
 
The RPD between MS and MSD 
should be ≤ 50%. 

Evaluate the samples and associated 
QC  
If the LCS results are acceptable, 
narrate 
If both the LCS and MS/MSD are 
unacceptable, reprepare the samples 
and QC. 

Analyst, Supervisor, QA 
Manager, Katahdin 
Analytical Services 

Accuracy/Bias %Rs should meet the laboratory 
statistically derived limits: 
Soil: 56-124% 
 
The RPD between MS and MSD 
should be ≤ 50%. 

Surrogates One per sample Soil: %Rs must be within 44-111% 
for o-Terphenyl. 

If surrogate is outside high and 
sample is < LOQ no corrective action 
is taken. 
If surrogate is outside low the 
affected samples are re-extracted 
and reanalyzed 

Analyst, Supervisor, QA 
Manager, Katahdin 
Analytical Services 

Accuracy/bias Soil: %Rs must be within 44-111% 
for o-Terphenyl. 
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Matrix Soil  

 
 
 

 
 

 
 

 
 

Analytical 
Group 

Metals 
(lead and 
antimony) 

 
 

 
 

 
 

 
 

 
 

Analytical 
Method / SOP 
Reference 

SW-846 6010C / 
SOP CA-608 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
QC Sample 

 
Frequency/ 

Number 

 
Method/SOP QC 

Acceptance Limits 
 

Corrective Action 

 
Person(s) 

Responsible for 
Corrective Action 

 
Data Quality 

Indicator (DQI) 

 
Measurement 

Performance Criteria 

Method Blank One per digestion 
batch of 20 or 
fewer samples. 

Contaminants in the method blank 
must be < ½ the LOQ. 

If blank value > ½ LOQ report 
sample results if < ½ LOQ or > 
10 x the blank value; otherwise 
redigest.  
If blank value is less than 
negative ½ LOQ, report sample 
results if > 10x the absolute 
value of the blank result, 
otherwise redigest. 

Analyst, Laboratory 
Department Manager, 
and Data Validator, 
Katahdin Analytical 
Services 

Bias/Contamination Contaminants in the method blank 
must be < ½ the LOQ. 

LCS One per digestion 
batch of 20 or 
fewer samples. 

Water: 
%R must be within 80-120% of 
the true value. 
Soil: 
Recovery must be within 
vendor supplied limits.  Limits 
are provided in Appendix F.

Redigest and reanalyze all 
associated samples for affected 
analyte. 

Analyst, Laboratory 
Department Manager, 
and Data Validator, 
Katahdin Analytical 
Services 

Accuracy/Bias/ 

Contamination 

Water: 
%R must be within 80-120% 
of the true value. 
Soil: 
Recovery must be within 
vendor supplied limits.  Limits 
are provided in Appendix F.

MS/MSD One per digestion 
batch of 20 or fewer 
samples. 

%R should be 75-125% of the true 
value if sample < 4x spike added. 
 
RPD should be within ≤20% 

Flag results for affected analytes for 
all associated samples with ”N”. 

Analyst, Laboratory 
Department Manager, 
and Data Validator, 
Katahdin Analytical 
Services 

Accuracy/Bias %R should be 75-125% of the true 
value if sample < 4x spike added. 
 
RPD should be within ≤20% 

ICP Serial 
Dilution 

One per 
preparation batch 
of twenty or fewer 
samples of similar 
matrix. 

If original sample result is at 
least 50x the instrument 
detection limit, 5-fold dilution 
must agree within ± 10% of the 
original result. 

Flag results for affected analytes 
for all associated samples with 
“E”. 

 
Analyst, Laboratory 
Department Manager, 
and Data Validator, 
Katahdin Analytical 
Services 

 
Accuracy/Bias 

If original sample result is at 
least 50x the instrument 
detection limit, 5-fold dilution 
must agree within ± 10% of 
the original result. 
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Matrix SPLP leachate  

 
 
 

 
 

 
 

 
 

Analytical 
Group 

Metals 
(lead and 
antimony) 

 
 

 
 

 
 

 
 

 
 

Analytical 
Method / SOP 
Reference 

SW-846 1312 / 
6010C / SOP 
CA-620 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
QC Sample 

 
Frequency/ 

Number 

 
Method/SOP QC 

Acceptance Limits 
 

Corrective Action 

 
Person(s) 

Responsible for 
Corrective Action 

 
Data Quality 

Indicator (DQI) 

 
Measurement 

Performance Criteria 

TCLP Blank One per SPLP 
batch of 20 or 
fewer samples. 

Contaminants in the blank must be 
< ½ the LOQ. 

If blank value > ½ LOQ report 
sample results if < ½ LOQ or > 
10 x the blank value; otherwise 
reprepare.  
If blank value is less than 
negative ½ LOQ, report sample 
results if > 10x the absolute 
value of the blank result, 
otherwise redigest. 

Analyst, Laboratory 
Department Manager, 
and Data Validator, 
Katahdin Analytical 
Services 

Bias/Contamination Contaminants in the blank must 
be < ½ the LOQ. 

Method Blank One per digestion 
batch of 20 or 
fewer samples. 

Contaminants in the method blank 
must be < ½ the LOQ. 

If blank value > ½ LOQ report 
sample results if < ½ LOQ or > 
10 x the blank value; otherwise 
redigest.  
If blank value is less than 
negative ½ LOQ, report sample 
results if > 10x the absolute 
value of the blank result, 
otherwise redigest. 

Analyst, Laboratory 
Department Manager, 
and Data Validator, 
Katahdin Analytical 
Services 

Bias/Contamination Contaminants in the method blank 
must be < ½ the LOQ. 

LCS One per digestion 
batch of 20 or 
fewer samples. 

%R must be within 80-120% of 
the true value. 
 

Redigest and reanalyze all 
associated samples for affected 
analyte. 

Analyst, Laboratory 
Department Manager, 
and Data Validator, 
Katahdin Analytical 
Services 

Accuracy/Bias/ 

Contamination 

%R must be within 80-120% 
of the true value. 
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 Matrix Soil 

 
     

Analytical 
Group 

Metals (Total 
Chromium) 

 
     

Analytical 
Method / 
SOP 
Reference 

SW-846 6010C  

PT-MT-001/ PT-QA-
029 

 
     

 
     

QC Sample Frequency / Number Method / SOP   QC 
Acceptance Limits 

Corrective 
Action 

Person(s) Responsible 
for Corrective Action 

Data Quality 
Indicator (DQI)

Measurement 
Performance Criteria

Method Blank One per digestion batch 
of 20 or fewer samples. 

Contaminants in the 
method blank must be < ½ 
LOQ. For common 
laboratory contaminants, 
no analytes detected > 
LOQ. 

Investigate the 
source of the 
contamination. 
Redigest and 
reanalyze all 
associated 
samples if the 
sample 
concentration ≥ 
½ LOQ and 
<10x the blank 
concentration. 

Analyst, Laboratory 
Supervisor, and Data 
Validator, TestAmerica 

Bias/Contamination Contaminants in the 
method blank must be < 
½ LOQ. For common 
laboratory contaminants, 
no analytes detected 
>LOQ. 

LCS One per digestion batch 
of 20 or fewer samples. 

Recovery must be within + 
20% of true value, unless 
vendor-supplied or 
statistical limits have been 
established. 

Investigate 
source of 
problem. 
Redigest and 
reanalyze all 
associated 
samples. 

Analyst, Laboratory 
Supervisor, and Data 
Validator, TestAmerica 

Accuracy/Bias/ 
Contamination 

Recovery must be within 
+ 20% of the true value, 
unless vendor-supplied or 
statistical limits have 
been established. 

Duplicate 
Sample 

One per digestion batch 
of 20 or fewer samples. 

The relative percent 
difference should be within 
≤20% for duplicate spikes.

Flag results. Analyst, Laboratory 
Supervisor, and Data 
Validator, TestAmerica 

Precision The relative percent 
difference should be 
within ≤20% for duplicate 
spikes. 

MS One per digestion batch 
of 20 or fewer samples. 

Recovery should be within 
+ 25% of the true value if 
sample < 4x spike added. 

Flag results. Analyst, Laboratory 
Supervisor, and Data 
Validator, TestAmerica 

Accuracy/Bias Recovery should be 
within + 25% of the true 
value if sample < 4x spike 
added. 
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 Matrix Soil 

 
     

ICP Serial 
Dilution 

One per digestion batch. If original sample result is 
at least 50x the instrument 
detection limit, 5-fold 
dilution should agree 
within ± 10% of the 
original result. 

Flag result or 
dilute and 
reanalyze 
sample to 
eliminate 
interference. 

Analyst, Laboratory 
Supervisor, and Data 
Validator, TestAmerica 

Accuracy/Bias If original sample result is 
at least 50x the 
instrument detection limit, 
5-fold dilution should 
agree within ± 10% of the 
original result. 
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Matrix Soil  
 

 
 

 
  

 
 

 
Analytical 
Group 

Metals (Hexavalent 
Chromium) 

 
 

 
 

 
 

 
 

 
 

 
Analytical 
Method / 
SOP 
Reference 

SW-846 6800 

PT-MT-009 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
QC Sample 

 
Frequency / Number 

 
Method / SOP   QC 
Acceptance Limits 

 
Corrective 
Action 

 
Person(s) Responsible 
for Corrective Action 

 
Data Quality 
Indicator (DQI) 

 
Measurement 
Performance Criteria

Method Blank One per digestion batch 
of 20 or fewer samples. 

Contaminants in the 
method blank must be 
less than the LOQ. 

Investigate the 
source of the 
contamination.
Redigest and 
reanalyze all 
associated 
samples if the 
sample 
concentration 
≥ the RL and 
<10x the 
blank 
concentration.

Analyst, Laboratory 
Supervisor, and Data 
Validator, TestAmerica 

Bias/Contamination Contaminants in the 
method blank must be 
less than  the LOQ.  

LCS One per digestion batch 
of 20 or fewer samples. 

Recovery must be within +
20% of the true value, 
unless vendor-supplied or 
statistical limits have been 
established. 

Investigate 
source of 
problem. 
Redigest and 
reanalyze all 
associated 
samples. 

Analyst, Laboratory 
Supervisor, and Data 
Validator, TestAmerica 

Accuracy/Bias/ 
Contamination 

Recovery must be within 
+ 20% of the true value, 
unless vendor-supplied 
or statistical limits have 
been established. 

Duplicate 
Sample 

One per digestion batch 
of 20 or fewer samples. 

The relative percent 
difference should be 
within ≤20% for duplicate. 

Flag results. Analyst, Laboratory 
Supervisor, and Data 
Validator, TestAmerica 

Precision The relative percent 
difference should be 
within ≤20% for 
duplicate. 
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SAP Worksheet #29 -- Project Documents and Records Table 

(UFP-QAPP Manual Section 3.5.1) 
 

Document Where Maintained 
Sample Collection Documents and Records: 

• Field Logbook 
• Field Sample Logsheets 
• Chain-of-Custody Records 
• Sample Shipment Airbills 
• Sampling Notes and Boring Logs 
• Photographs 
• Field Task Modification Forms 
• Sampling and Analysis Plan  
• Health and Safety Plan 
• Field Sampling SOPs 

Tetra Tech Project File.  Field forms, chain-of-custody records, 
field task modification forms, and photographs will also be 
included in the field investigation data package. 
 
 
 
 
 
 
 
 
 
 
 

On-Site Documents and Records: 
• Field Sample Data 
• Field Logbook 
• Field Sample Logsheets 
• Field Sample Data 
• Chain-of-Custody Records 
• Field Task Modification Forms 

Tetra Tech Project File, long-term data package storage at third-
party professional document storage firm.  The electronic data 
deliverables (EDDs) and corresponding databases will be in 
Navy format.   
 
 
 

Off-Site Analysis Documents and Records: 
• Sample receipt, custody, and tracking record 
• Standards traceability logs 
• Equipment calibration logs 
• Sample preparation logs 
• Run logs 
• Equipment maintenance, testing, and inspection logs 
• Corrective action forms 
• Reported field sample results 
• Reported results for standards, QC checks, and QC samples 
• Sample storage and disposal records 
• Telephone logs 
• Extraction/clean-up records 
• Raw data (stored electronically)     

Tetra Tech Project File.  Data validation reports will also be 
included in the field investigation data package. 
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Document Where Maintained 
Data Assessment Documents and Records: 

• Field Sampling Audit Checklist (if audit is conducted) 
• Analytical Audit Checklist (if audit is conducted) 
• Data Review Reports 
• Laboratory QA Plan    
• Tabulated Data Summary Forms 
• Data Validation Memoranda  
• Performance Monitoring Report      

Tetra Tech Project File.  
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SAP Worksheet #30 -- Analytical Services Table 

(UFP-QAPP Manual Section 3.5.2.3) 
 
 

 
Matrix 

 
Analytical 

Group 

Sample 
Locations/ 
ID Number 

Analytical 
Method 

 
Data Package 
Turnaround 

Time 

 
Laboratory / Organization 

(name and address, contact 
person and  telephone 

number) 

 
Backup Laboratory / 

Organization 

(name and address,  
contact person and 
telephone number) 

Soil  PAHs See WS #18 SW-846 8270C 
SIM 21 days 

Katahdin Analytical 
Services, Inc. 

600 Technology Way 
Scarborough, ME 04074 

Contact: 
Kate Zaleski 

Project Manager 
207-874-2400 

kzaleski@katahdinlab.com 

NA 

Soil TPH See WS #18 ETPH CT 
Method 21 days NA 

Soil 

Metals  
(total lead, 

and 
antimony) 

See WS #18 SW-846 6010C , 21 days NA 

SPLP 
Leachate 

Metals 
(total lead 

and 
antimony) 

See WS #18 SW-846 1312 / 
6010C 21 days NA 

Soil 

Hexavalent 
and 

Trivalent 
Chromium 

See WS #18 

SW-846 6800 
hexavalent and 

calculation 
(trivalent) 

21 days 

TestAmerica, Inc. 
301 Alpha Drive 

Pittsburgh, PA 15238 
Contact: 

Dave Dunlap 
Project Manager 
412-963-7058 
dave.dunlap@ 

testamericainc.com 

NA 

Soil 
Total 

Chromium See WS #18 SW-846 6010C 21 days NA 
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SAP Worksheet #31 -- Planned Project Assessments Table 

(UFP-QAPP Manual Section 4.1.1) 
 

 
Assessment 

Type 
 

Frequency 

 
Internal 

or 
External 

 
Organization 
Performing 
Assessment 

 
Person(s) 

Responsible for 
Performing 
Assessment  

(title and organizational 
affiliation) 

 
Person(s) Responsible 

for Responding to 
Assessment Findings 

 (title and organizational 
affiliation) 

 
Person(s) 

Responsible for 
Identifying and 
Implementing 

Corrective Actions 
(CA)  

(title and organizational 
affiliation) 

 
Person(s) 

Responsible for 
Monitoring 

Effectiveness of CA  
(title and organizational 

affiliation) 

Field Sampling 
System Audit(1) 

1 per 
contract 
year 

Internal Tetra Tech Person assigned by 
Tetra Tech QAM 

Tetra Tech PM and FOL  Tetra Tech Auditor 
and PM  

Tetra Tech CLEAN 
QAM   

Laboratory 
System Audit(2) 

Every 
3 years 

External DOD ELAP 
Accrediting 
Body 

Accrediting Body Laboratory QAM or 
Laboratory Manager  

Laboratory QAM or 
Laboratory 
Manager  

Laboratory QAM or 
Laboratory Manager  

 
1 Whether an audit is actually conducted will be decided at the programmatic level. 
2 Selected Project Laboratory (TBD) will have successfully completed the Department of Defense (DOD) ELAP evaluation process as described 

in the DOD QSM.  The DOD ELAP certification letter is included in Appendix E (to be provided). 
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SAP Worksheet #32 -- Assessment Findings and Corrective Action Responses 

(UFP-QAPP Manual Section 4.1.2) 
 

 

Assessment 
Type 

Nature of 
Deficiencies 

Documentation 

Individual(s) 
Notified of 
Findings  
(name, title, 

organization) 

 
Time Frame 

of 
Notification 

Nature of 
Corrective Action 

Response 
Documentation  

 
Individual(s) 

Receiving 
Corrective Action 

Response  
(name, title, organization) 

 
Time Frame 

for Response 

Field Sampling 
System Audit (1) 

Audit checklist (as 
per Navy 
Installation 
Restoration 
Chemical Data 
Quality Manual 
[IRCDQM]) and 
written audit report 
 

Corey Rich, PM, 
Tetra Tech; 
TBD, FOL, Tetra 
Tech; 
John 
Trepanowski 
Program 
Manager, Tetra 
Tech 
Garth Glenn, 
Deputy Program 
Manager, Tetra 
Tech 

Dependent on 
the finding; if 
major, a stop 
work may be 
issued 
immediately; 
however, if 
minor within 1 
week of audit   

Written memo Corey Rich, PM, 
Tetra Tech; 
TBD, FOL, Tetra 
Tech; 
John Trepanowski, 
Program Manager, 
Tetra Tech;  
Garth Glenn, Deputy 
Program Manager, 
Tetra Tech 

Within 48 hours 
of notification 

Laboratory 
System Audit 

Written audit report  Laboratory QAM 
 

Not specified 
by DOD 

Letter DOD Accrediting 
Body 

Not Specified 
by DOD 

 
1  Audits are scheduled at the Tetra Tech program level and may or may not include this project. 
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SAP Worksheet #33 -- QA Management Reports Table 

(UFP QAPP Manual Section 4.2) 
 
 

 
Type of Report 

 
Frequency 

(daily, weekly monthly, quarterly, 
annually, etc.) 

 
Projected Delivery 

Date(s) 

 
Person(s) Responsible 
for Report Preparation 

(title and organizational affiliation)

 
Report Recipient(s) 

(title and organizational affiliation)

Data Validation Report Per sample delivery group 
(SDG) 

After validation is complete Tetra Tech DVM or 
designee 

Tetra Tech PM, project file 

Major Analysis Problem 
Identification (internal 
memo) 

When persistent analysis 
problems are detected 

Immediately Tetra Tech Program QAM Tetra Tech PM , Program 
QAM, Program Manager, 
and project file 

Project Monthly Progress 
Report 

Monthly for duration of 
project 

Monthly Tetra Tech PM Navy, project file 

Laboratory QA Report When significant plan 
deviations result from 
unanticipated 
circumstances 

Immediately Laboratory PM Tetra Tech PM, project file 
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SAP Worksheet #34 -- Verification (Step I) Process Table 

(UFP-QAPP Manual Section 5.2.1) 
  

 
Verification Input 

 
Description 

 
Internal/  
External 

 
Responsible for Verification 

(name, organization) 
Chain-of-Custody Forms The FOL or designee will review and sign the chain-of-

custody forms to verify that all samples listed are included in 
the shipment to the laboratory and that the sample information 
is accurate.  The forms will be signed by the sampler and a 
copy will be retained for the project file and the PM.   

Internal Tetra Tech Sampler and FOL  

SAP Sample Tables Verify that all proposed samples listed in the SAP tables have 
been collected. 

Internal Tetra Tech FOL or designee  

Sample Log Sheets Verify that information recorded in the log sheets is accurate 
and complete. 

Internal Tetra Tech FOL or designee  

Sample Coordinates Verify that sample locations are correct and in accordance 
with the SAP proposed locations. 

Internal Tetra Tech FOL or designee  

Field QC Samples Check that field QC samples listed in Worksheet #20 were 
collected as required. 

Internal Tetra Tech FOL or designee  

Chain-of-Custody Forms The laboratory sample custodian will review the sample 
shipment for completeness and integrity and will sign 
accepting the shipment.  The Tetra Tech data validator will 
check that the chain-of-custody form was signed/dated by the 
Tetra Tech FOL or designee relinquishing the samples and 
also by the laboratory sample custodian receiving the samples 
for analyses. 

External/ 
Internal 

Laboratory sample custodian/ 
Tetra Tech Data Validator  

Analytical Data Package All analytical data packages will be verified internally for 
completeness by the laboratory performing the work.  The 
Laboratory QAM will sign the case narrative for each data 
package. 

Internal Laboratory QAM (TBD) 

Analytical Data Package The data package will be verified for completeness by Tetra 
Tech data validator.  Missing information will be requested 
from the laboratory. 

External Tetra Tech Data Validator  

011014/P (WS #34) Page 166 of 174 CTOs WE24 and WE57 



Project-Specific SAP Title: Pre-Design Investigation for Soil at Lower Subase 
Site Name/Project Name: NSB - NLON Revision Number: 2  
Site Location: Groton, Connecticut Revision Date: August 2010 

  

011014/P (WS #34) Page 167 of 174 CTOs WE24 and WE57 

 
Verification Input 

 
Description 

 
Internal/  
External 

 
Responsible for Verification 

(name, organization) 
EDDs The electronic data will be verified against the chain-of-

custody form and hard copy data package for accuracy and 
completeness. Laboratory analytical results will be verified 
and compared to the electronic analytical results for accuracy.  
Sample results will be evaluated for laboratory contamination 
and will be qualified for false positives using the laboratory 
method/preparation blank summaries.  Positive results 
reported between the Method Detection Limit and Reporting 
Limit will be qualified as estimated.  Extraneous laboratory 
qualifiers will be removed. 

External Tetra Tech Data Validator  
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SAP Worksheet #35 -- Validation (Steps IIa and IIb) Process Table  

(UFP-QAPP Manual Section 5.2.2)  
 

 
Step IIa / 

IIb(1) 

 
Validation Input 

 
Description 

 
Responsible for Validation 

(name, organization) 

IIa 
Field SOPs/Field 
Logs/Sample 
Collection Logs 

Ensure that all sampling SOPs were followed.  Verify that deviations 
have been documented and measurement performance criteria 
(MPC) have been achieved.  Particular attention should be given to 
verify that samples were correctly identified, that sampling location 
coordinates are accurate, and that documentation establishes an 
unbroken chain of custody from sample collection to report 
generation.  Verify that the correct sampling and analytical 
methods/SOPs were applied.  Verify that the sampling plan was 
implemented and carried out as written and that any deviations are 
documented.   

Tetra Tech PM or designee  

IIa Chain-of-Custody 
Forms  

Ensure that the custody and integrity of the samples were 
maintained from collection to analysis and that the custody records 
are complete and any deviations are recorded. 

Tetra Tech Project Chemist or 
Data Validators  

IIa Holding Times  

Review that the samples were shipped and stored at the required 
temperature and sample pH for chemically-preserved samples meet 
the requirements as listed in WS #19.  Ensure that the analyses 
were performed within the holding times listed in WS #19. 

Tetra Tech Project Chemist or 
Data Validators  

IIa/IIb 
Laboratory Data 
Results for 
Accuracy  

Ensure that the laboratory QC samples listed in WS #28 were 
analyzed and that the MPC listed in WS #12 were met for all field 
samples and QC analyses.  Check that specified field QC samples 
were collected and analyzed and that the analytical QC criteria 
established for this project were met.   

Tetra Tech Project Chemist or 
Data Validators  

IIa/IIb 
Laboratory 
Duplicate Analyses 
for Precision 

Check the laboratory precision by reviewing the RPD or percent 
difference values from laboratory duplicate analyses, MS/MSDs, 
and LCS/LCSDs.  Ensure compliance with the methods and project 
MPC accuracy goals listed in WS #12. 

Tetra Tech Project Chemist or 
Data Validators  

IIa/IIb Sample Results for 
Representativeness 

Check that the laboratory recorded the temperature at sample 
receipt and the pH of the chemically preserved samples to ensure 
sample integrity from sample collection to analysis. 

Tetra Tech Project Chemist or 
Data validators  
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Step IIa / 

IIb(1) 

 
Validation Input 

 
Description 

 
Responsible for Validation 

(name, organization) 

IIa/IIb Project Action Limits 
(PALs) 

Discuss the impact on matrix interferences or sample dilutions 
performed because of the high concentration of one or more 
contaminants on the other target compounds reported as not 
detected.  Document this usability issue and inform the PM.  

Tetra Tech Project Chemist or 
data validators  

IIa/IIb Data Validation 
Report 

Summarize deviations from methods, procedures, or contracts.  
Qualify results based on method or QC deviation and explain all 
data qualifications.  Print a copy of the project database qualified 
data depicting data qualifiers and data qualifiers codes that 
summarize the reasons for data qualifications. Determine if the data 
met the MPCs and determine the impact of any deviations on the 
technical usability of the data. 

Tetra Tech Project Chemist or 
data validators  

IIa, IIb SAP QC Sample 
Documentation 

Ensure that all QC samples specified in the SAP were collected and 
analyzed and that the associated results were within prescribed 
SAP acceptance limits.  Ensure that QC samples and standards 
prescribed in analytical SOPs were analyzed and within the 
prescribed control limits.  If any significant QC deviations occur, the 
laboratory shall have contacted the Tetra Tech PM. 

Tetra Tech PM or designee  

IIa, IIb 
Documentation of 
Analytical Reports 
for Completeness 

Review the chain-of-custody form generated in the field to ensure 
that the required analytical samples have been collected, 
appropriate sample identifications have been used, and correct 
analytical methods have been applied.  Validator will verify that 
elements of the data package required for validation are present, 
and if not, the laboratory will be contacted and the missing 
information will be requested.  Validation will be performed per WS 
#36.  Check that all data have been transferred correctly and 
completely to the final Structured Query Language (SQL) database.  

Tetra Tech Project Chemist or 
data validators  

IIa/IIb PALs Review and add PALs to the laboratory EDD.  Flag samples and 
notify PM of samples that exceed PALs, as listed on Worksheet #15. Tetra Tech PM or designee  

IIb LOQs for Sensitivity Ensure that the LOQs listed in WS #15 were achieved. Tetra Tech Project Chemist or 
data validators 

IIb Analytical Data 
Deviations 

Determine the impact of any deviation from sampling or analytical 
methods and SOPs requirements and matrix interferences effect on 
the analytical results. 

Tetra Tech Project Chemist or 
data validators  
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cation: Groton, Connecticut Revision

1 IIa=Compliance with methods, procedures, and contracts [see Table 10, page 117, UFP-QAPP manual, V.1, March 2005]. 

 

IIb=Comparison with measurement performance criteria in the SAP [see Table 11, page 118, UFP-QAPP manual, V.1, March 2005]. 
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SAP Worksheet #36 -- Analytical Data Validation (Steps IIa and IIb) Summary Table 

(UFP-QAPP Manual Section 5.2.2.1) 
 

 
Step IIa/IIb 

 
Matrix 

 
Analytical Group 

 
Validation Criteria 

 
Data Validator 

(title and organizational 
affiliation) 

IIa/IIb Solid and Aqueous Metals EPA Region 1 Tier III data 
validation.  Criteria for SW-
846 1312/6010B,C/6020 

listed in WS #s 12, 15, 24, 
and 28. If not included in WS 
#s 12, 15, 24, or 28, the logic 
outlined in to Region 1, EPA-

NE Laboratory Data 
Validation Functional 

Guidelines for Evaluating 
Inorganic Analyses, modified 
February 1989, will be used 
to apply qualifiers to data. 

Tetra Tech Data 
Validation Coordinator 

and staff chemists  

IIa/IIb Solid  PAHs and TPH EPA Region 1 Tier III data 
validation.  Criteria for SW-

846 8270, 8082, 8260, ETPH 
CT method listed in WSs #12, 
15, 14, and 28. If not included 
in WS #12, 15, 24, or 28, to 

the logic outlined in Region I, 
EPA-NE Data Validation 
Functional Guidelines for 

Evaluating Organic Analyses, 
Part III, February 2004, will 

be used to apply qualifiers to 
data. 

Tetra Tech Data 
Validation Coordinator 

and staff chemists  
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SAP Worksheet #37 -- Usability Assessment 

(UFP-QAPP Manual Section 5.2.3) 

Data Usability Assessment 

The usability of the data directly affects whether project objectives can be achieved.  The following 
characteristics will be evaluated at a minimum.  The results of these evaluations will be included in the 
project report.  The characteristics will be evaluated for multiple concentration levels if the evaluator 
determines that this is necessary.  To the extent required by the type of data being reviewed, the 
assessors will consult with other technically competent individuals to render sound technical assessments 
of these data characteristics: 
 

Completeness 
 
For each matrix that was scheduled to be sampled, the FOL acting on behalf of the Project Team 
will prepare a table listing planned samples/analyses to collected samples/analyses.  If deviations 
from the scheduled sample collection or analyses are identified, the Tetra Tech PM and risk 
assessor will determine whether the deviations compromise the ability to meet project objectives.  
If they do, the Tetra Tech PM will consult with the Navy RPM and other Project Team members, as 
necessary (determined by the Navy RPM), to develop appropriate corrective actions. 

 
Precision 
 
The Project Chemist acting on behalf of the Project Team will determine whether precision goals 
for field duplicates and laboratory duplicates were met.  This will be accomplished by comparing 
duplicate results to precision goals identified in WS #12 and #28.  This will also include a 
comparison of field and laboratory precision with the expectation that field duplicate results will be 
no less precise than laboratory duplicate results.  If the goals are not met or if data have been 
flagged as estimated (J qualifier), limitations on the use of the data will be described in the project 
report. 

 
Accuracy 
 
The Project Chemist acting on behalf of the Project Team will determine whether the 
accuracy/bias goals were met for project data.  This will be accomplished by comparing percent 
recoveries of LCS, LCSD, MS, MSD, and surrogate compounds to accuracy goals identified in WS 
#28.  This assessment will include an evaluation of field and laboratory contamination; instrument 
calibration variability; and analyte recoveries for surrogates, MSs, and LCSs.  If the goals are not 
met, limitations on the use of the data will be described in the project report.  Bias of the qualified 
results and a description of the impact of identified non-compliances on a specific data package 
and/or on the overall project will be described in the project report. 

 
Representativeness 
 
A project scientist identified by the Tetra Tech PM and acting on behalf of the Project Team will 
determine whether the data are adequately representative of intended populations, both spatially 
and temporally.  This will be accomplished by verifying that samples were collected and processed 
for analysis in accordance with the SAP, by reviewing spatial and temporal data variations, and by 
comparing these characteristics to expectations.  The usability report will describe the 
representativeness of the data for each matrix and analytical fraction.  This will not require 
quantitative comparisons unless professional judgment of the project scientist indicates that a 
quantitative analysis is required.    
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Comparability 
 
The Project Chemist acting on behalf of the Project Team will determine whether the data 
generated under this project are sufficiently comparable to historical site data generated by 
different methods and for samples collected using different procedures and under different site 
conditions.  This will be accomplished by comparing overall precision and bias among data sets for 
the project matrix (soil) and analytical fraction.  This will not require quantitative comparisons 
unless professional judgment of the Project Chemist indicates that such quantitative analysis is 
required. 

 
Sensitivity 
 
The Project Chemist acting on behalf of the Project Team will determine whether project sensitivity 
goals listed in WS #15 are achieved.  The overall sensitivity and quantitation limits from multiple 
data sets for each matrix and analysis will be compared.  If sensitivity goals are not achieved, the 
limitations on the data will be described.  The Project Chemist will enlist the help of the project risk 
assessor to evaluate deviations from planned sensitivity goals. 

 
Project Assumptions and Data Outliers 
 
The Tetra Tech PM and designated team members will evaluate whether project assumptions are 
valid.  This will typically be a qualitative evaluation but may be supported by quantitative 
evaluations.  The type of evaluation depends on the assumption being tested.  Quantitative 
assumptions include assumptions related to data distributions (e.g., normal versus log-normal) and 
estimates of data variability.  Statistical tests for outliers will be conducted using standard 
statistical techniques appropriate for this task.  Potential outliers will be removed if a review of the 
associated data indicates that the results have an assignable cause the renders them inconsistent 
with the remainder of the data.  During this evaluation, the team will consider whether outliers 
could be indications of unanticipated site conditions. Consideration will be given to whether outliers 
represent an unanticipated site condition. 

 
Geostatistical Analysis 
 
The statistician will prepare a semivariogram to verify that the data are suitable for kriging.  If the 
data are unsuitable for kriging, the statistician will consult with the project team to determine the 
appropriate path forward.  If the data are suitable, kriging plots and uncertainty maps will be 
produced per the procedures discussed in Appendix A.  The team will review them for suitability 
concerning refinement of the extent of contamination and reduction of COC concentration 
uncertainties.  The geostatistical analysis will be summarized in the Lower Subase Soil PDI 
Completion Report. 
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Describe the evaluative procedures used to assess overall measurement error associated with the 
project:   
 
After completion of data validation, the data and data quality will reviewed to determine whether sufficient 
data of acceptable quality are available for decision making.  In addition to the evaluations described 
above, a series of inspections and statistical analyses will be performed to estimate these characteristics.  
The statistical evaluations will include simple summary statistics for target analytes, such as maximum 
concentration, minimum concentration, number of samples with non-detected results, number of samples 
with detected results, and the proportion of samples with detected and non-detected results.  The Project 
Team members identified by the project manager will assess whether the data collectively support the 
attainment of project objectives.  They will consider whether any missing or rejected data have 
compromised the ability to make decisions or to make the decisions with the desired level of confidence.  
The data will be evaluated to determine whether missing or rejected data can be compensated for other 
data.  Although rejected data will generally not be used, there may be reason to use them in a weight-of-
evidence argument, especially when they supplement data that have not been rejected.   If rejected data 
are used, their use will be supported by technically defensible rationales. 
 
For statistical comparisons and mathematical manipulations, non-detected values will be represented by a 
concentration equal to one-half the sample-specific reporting limit.  Duplicate results (original and 
duplicate) will not be averaged for the purpose of representing the range of concentrations; however, the 
average of the original and duplicate samples will be used to represent the concentration at a particular 
sampled location.   
 
Identify the personnel responsible for performing the usability assessment:   
 
The Tetra Tech PM, Project Chemist, FOL, Risk Assessor, and Project Scientist will be responsible for 
conducting the listed data usability assessments.  The data usability assessment will be reviewed with the 
Navy RPM,  EPA RPM, and CTDEP RPM.  If deficiencies affecting the attainment of project objectives are 
identified, the review will take place either in a face-to-face meeting or a teleconference depending on the 
extent of identified deficiencies.  If no significant deficiencies are identified, the data usability assessment 
will simply be documented in the project report and reviewed during the normal document review cycle. 
 
Describe the documentation that will be generated during usability assessment and how usability 
assessment results will be presented so that they identify trends, relationships (correlations), and 
anomalies:   
 
The data will be presented in tabular format, including data qualifications such as estimation (J, UJ) or 
rejection (R).  Written documentation will support the non-compliance estimated or rejected data results.  
The project report will identify and describe the data usability limitations and suggest resampling or other 
corrective actions, if necessary.  
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TABLE 10-1 
 

SUMMARY OF SOIL COCs AND PRGs 
SOIL PRE-DESIGN INVESTIGATION FOR LOWER SUBASE 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 3 

 

COCs 

Zone 1 Zone 2 Zone 3 Zone 4 

I/C 
DEC 

(mg/kg) 

Res 
DEC 

(mg/kg) 
PMC(1) I/C 

PMC(2) 
Res 

PMC(2) 

I/C 
DEC 

(mg/kg)

Res 
DEC 

(mg/kg)

I/C 
PMC 

Res 
PMC 

I/C 
DEC 

(mg/kg)

Res 
DEC 

(mg/kg)

I/C 
PMC 

Res 
PMC 

I/C 
DEC 

(mg/kg)

Res 
DEC 

(mg/kg) 

I/C 
PMC 

Res 
PMC 

EPA  
Full-Time 
Employee

RSL  

EPA  
Residential 

RSL 

Benzo(a)anthracene 7.8 1 1  
mg/kg 

11 
mg/kg 

4 
mg/kg --- --- --- --- --- 1 --- --- --- 1 --- 

3.4 
mg/kg 

--- --- 

Benzo(a)pyrene 1 1 1  
mg/kg 

16 
mg/kg 

6 
mg/kg --- --- --- --- --- --- --- --- 1 1 --- --- --- --- 

Benzo(b)fluoranthene 7.8 1 1 
mg/kg 

7 
mg/kg 

2.6 
mg/kg --- --- --- --- --- --- --- --- --- 1 --- 2.2 

mg/kg --- --- 

Benzo(k)fluoranthene --- --- 1 
mg/kg --- 6.5 

mg/kg --- --- --- --- --- --- --- --- --- --- --- --- --- --- 

Carbazole --- --- 1 
mg/kg --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- 

Chrysene --- --- 1 
mg/kg 

18 
mg/kg 

6.8 
mg/kg --- --- --- --- --- --- --- --- --- --- --- --- --- --- 

Dibenzo(a,h)anthracene 1 1 1 
mg/kg --- 5.1 

mg/kg --- --- --- --- --- --- --- --- 1 1 --- --- --- --- 

Indeno(1,2,3-cd)pyrene 7.8 1 1 
mg/kg --- 6.0 

mg/kg --- --- --- --- --- --- --- --- --- 1 --- --- --- --- 

Phenanthrene --- --- 40 
mg/kg --- 40 

mg/kg --- --- --- --- --- --- --- --- --- --- --- --- --- --- 

Pyrene --- --- 40 
mg/kg --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- 

Arsenic --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---  --- --- --- 

Chromium, Trivalent(4) --- --- --- --- --- --- --- --- --- --- --- --- --- 51,000 3,900 --- --- 1,500,000 120,000 

Chromium, 
Hexavalent(4) --- ---- --- --- --- --- --- --- --- --- --- --- --- 100 100 --- --- 5.6 0.29 

Lead --- --- 0.15 
mg/L 

0.23 
mg/L 

0.15 
mg/L --- --- 0.16 

mg/L 
0.15 
mg/L 1,090 400 

0.38 
mg/L or 

1090 
mg/kg(3)

0.15 
mg/L or 

1090 
mg/kg(3)

1,090 400 0.19 
mg/L 

0.15 
mg/L --- --- 

Mercury --- 24 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- 

TPH (5) 2,500 500 2,500 
mg/kg 

2,500 
mg/kg 

2,500 
mg/kg 2,500 500 2,500 

mg/kg
2,500 
mg/kg --- 500 2,500 

mg/kg 
2,500 
mg/kg 2,500 500 2,500 

mg/kg 
2,500 
mg/kg --- --- 
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SUMMARY OF SOIL COCs AND PRGs 
SOIL PRE-DESIGN INVESTIGATION FOR LOWER SUBASE 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 3 

 

COCs 

Zone 5 Zone 6 Zone 7 

I/C 
DEC 

(mg/kg) 

Res 
DEC 

(mg/kg) 

I/C 
PMC 

Res 
PMC 

I/C 
DEC 

(mg/kg) 

Res 
DEC 

(mg/kg) 

I/C 
PMC 

Res 
PMC 

I/C 
DEC 

(mg/kg) 

Res 
DEC 

(mg/kg) 

I/C 
PMC 

Res 
PMC 

EPA  
Full-Time 
Employee 

RSL 

EPA  
Residential  

RSL 

Benzo(a)anthracene --- --- --- --- --- --- --- --- --- 1 --- 4.4 
mg/kg --- --- 

Benzo(a)pyrene --- 1 --- --- --- --- --- --- 1 1 --- 6.5 
mg/kg --- --- 

Benzo(b)fluoranthene --- 1 --- --- --- --- --- --- 7.8 1 7.7 
mg/kg 

2.8 
mg/kg --- --- 

Benzo(k)fluoranthene --- --- --- --- --- --- --- --- -- --- --- 7.1 
mg/kg --- --- 

Chrysene --- --- --- --- --- --- --- --- --- --- --- 7.4 
mg/kg --- --- 

Dibenzo(a,h)anthracene --- --- --- --- --- --- --- --- 1 1 --- --- --- --- 
Indeno(1,2,3-cd)pyrene --- --- --- --- --- --- --- --- --- 1 --- --- --- --- 

Methylene chloride --- --- --- 1 
mg/kg --- --- --- --- --- --- --- --- --- --- 

2-Methylnaphthalene --- --- --- 12 
mg/kg --- --- --- --- --- --- --- --- --- --- 

Antimony --- --- --- --- --- --- --- --- 410 31 

0.08 
mg/L or 

410 
mg/L(3) 

0.06 
mg/L or 

410 
mg/kg(3) 

--- --- 

Arsenic --- --- --- --- --- --- --- --- --- 10 

0.15 
mg/L or 

10 
mg/kg(3) 

0.10 
mg/L or 

10 
mg/kg(3) 

--- --- 

Chromium, Trivalent(4) --- --- --- --- --- --- --- --- 51,000 3,900 --- --- 1,500,000 120,000 
Chromium, Hexavalent(4) --- ---- --- --- --- --- --- --- 100 100 --- --- 5.6 0.29 
Copper --- --- --- --- --- --- --- --- --- 3,130 --- --- --- --- 

Lead --- --- --- 0.15 
mg/L --- --- --- --- 1,090 400 

0.26  
mg/L or 
1090mg

/kg(3) 

0.15 
mg/L 
and 

1,090 
mg/kg(3) 

--- --- 

TPH (5) 2,500 500 2,500 
mg/kg 

2,500 
mg/kg 2,500 500 2,500 

mg/kg 
2,500 
mg/kg - 500 --- --- --- --- 

 
 
COC Chemical of Concern 
DEC Direct Exposure Criteria 



TABLE 10-1 
 

SUMMARY OF SOIL COCs AND PRGs 
SOIL PRE-DESIGN INVESTIGATION FOR LOWER SUBASE 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 3 OF 3 

I/C Industrial/Commercial 
PMC Pollutant Mobility Criteria 
PRG Preliminary Remediation Goal 
Res Residential 
TPH Total Petroleum Hydrocarbon 
(1) PMCs for areas of Zone 1 where NAPL is present and no Alternative PMCs may be calculated  
(2) PMCs for areas of Zone 1 where no NAPL is present and Alternative PMCs are allowable 
(3) I/C DEC criteria used for PMC for mass metal results where leachate results are not available. 
(4) Not a COC. To be investigated in the PDI soil SAP to address new EPA risk RSL. 
(5) TPH was not identified as a CERCLA COC, but as a contaminant evaluated under CTDEP RSRs. 
 



TABLE 11-1

COMPARISON CRITERIA FOR KRIGING/UNCERTAINTY ANALYSIS FOR ZONES 1 THROUGH 7
LOWER SUBASE SOIL PDI UFP-SAP

NSB-NLON, GROTON, CONNECTICUT 

GS NA NA NA NA NAI/C ground surface to

COC Scenario CTD
Crite

EP
ria

Applicab
(feet

Zone le Depth
 bgs) 1 2 3 4 5 6 7

Lead

I/C DEC 0-2' pav
0-4' unpa

ed areas NA NA GS GS NA NA GS
ved areas NA NA 1,090 mg/kg 1,090 mg/kg NA NA 1,090 mg/kg

Residential DEC 0- NA NA GS GS NA NA GS15' NA NA 400 mg/kg 400 mg/kg NA NA 400 mg/kg

I/C PMC/Al ground s
g

t PMC urface to NED NED NED NED NA NA NED
wt 0.15 0.16 0.38 0.19 NA NA 0.26

 

TPH(1)

I/C DEC 0-2' pav
0-4' unpa

ed areas GS GS GS GS NED NED NA
ved areas 2,500 mg/kg 2,500 mg/kg 2,500 mg/kg 2,500 mg/kg 2,500 mg/kg 2,500 mg/kg NA

Residential DEC 0- GS GS GS GS NED NED NA15' 500 mg/kg 500 mg/kg 500 mg/kg 500 mg/kg 500 mg/kg 500 mg/kg NA

I/C PMC/Alt PMC ground s
g

urface to GS GS GS GS NED NED NA
wt 2,500 mg/kg 2,500 mg/kg 2,500 mg/kg 2,500 mg/kg 2,500 mg/kg 2,500 mg/kg NA

BAP Equivalen
Concentration(2

I/Ct DEC 0-2' pav
0-4' unpa

ed areas GS NA NA GS NA NA GS
ved areas 1 mg/kg NA NA 1 mg/kg NA NA 1 mg/kg

)
I/C PMC/Alt PMC ground s

g
urface to GS NA NA NA NA NA NED  
wt 1 mg/kg NA NA NA NA NA (3)

Antimony
I/C DE 0-2' pav

0-4' unpa
C ed areas NA NA NA NA NA NA NED

ved areas NA NA NA NA NA NA 8,200 mg/kg

I/C PMC/Alt PMC ground s
g

urface to NA NA NA NA NA NA NED
wt NA NA NA NA NA NA 0.08

NAPL
I/C l l t d groundcalculated  

g
surface to  GS NA NA NANA NA NA NA
wt 7,500 mg/kg NA NA NA NA NA NA

I/C calculated belo GS NA NA NA NA NA NA
2w gwt 2,500 mg/kg NA NA NA NA NA NA

Alt - Alternative NA - Not applicable - not a COC in that zone.
BAP - Benzo(a)pyrene NED - Not enough data points to use geostatistics.
bgs - below ground surface PMC - Pollutant Mobility Criterion
DEC - Direct Exposure Criterion TBD - Alt PMCs to be determined in Final Feasibility Study.
GS - Geostatistical analysis will be used to determine sampling locations. TPH - Total Petrolem Hydrocarbons
gwt - groundwater table
I/C - Industrial/Commercial

(1) TPH was not identified as a CERCLA COC, but as a contaminant evaluated under CTDEP RSRs.
(2) Calculated based onconcentrations of benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, dibenzon(a,h)anthracene, and indeno(1,2,3-
cd)pyrene.
(3) BAP is not an I/C COC in this zone but other PAHs are COCs.



TABLE 14-1

MONITORING WELL CONSTRUCTION INFORMATION AND FIELD MEASUREMENTS

NAVAL SUBMARINE BASE - NEW LONDON

GROTON, CONNECTICUT

PAGE 1 OF  2

Northing 

(NAD 83)

Easting

(NAD 83)

Hole 

Dia. 

(in)

Casing 

Material

Well Outer 

Casing

2007 Depth to 

Water

(ft)

2010 Depth to 

Water

(ft)

2007 Depth 

of Well

(ft RP)

2010 Depth 

of Well

(ft RP)

2007 Depth 

to Free 

Product

(ft RP)

2010 Depth 

to Free 

PRoduct

(ft RP)

Log Total 

Depth

(ft RP)

Ground 

Surface 

Elevation 

(NAVD 88)

Top Of 

Casing 

Elevation 

(NAVD 88)

Top Of 

Riser 

Elevation 

(NAVD 88)

Screen 

Top Depth 

(ft bgs)

Screen 

Bottom 

Depth   

(ft bgs)

IRP Wells  

1 10 13MW1              705452.60 1180818.10 2 PVC 8" Diameter 10.60 17.15 NA 17 11.34 -- 10.97 7.49 17.49
1 10 13MW2                    705419.90 1180831.20 2 PVC 8" Diameter 9.83 17.30 NA 17 10.84 -- 10.41 7.67 17.67
1 10 13MW3                    705396.10 1180734.50 2 PVC 12" Diameter 9.98 17.30 NA 17 10.76 -- 10.50 7.36 17.36
1 10 FOMW13                   705491.00 1180757.20 2 PVC 12" Diameter 8.87 9.93 NA 10 10.80 -- 10.11 3.50 10.50
1 10 FOMW14                   705477.50 1180721.10 2 PVC 12" Diameter 9.71 10.02 NA 10 10.56 -- 10.29 3.20 10.20
1 10 FOMW15                   705514.10 1180739.10 2 PVC 12" Diameter 9.70 10.02 NA 10 10.94 -- 10.29 3.40 10.40
1 10 FOMW16                   705499.40 1180712.00 2 PVC 12" Diameter apparently dry 9.50 NA 10 10.50 -- 10.23 2.90 9.90
1 11 13MW4                    705490.90 1180555.20 2 PVC  15 7.90  7.75 4.95 14.95
1 11 13MW5                    705235.90 1180680.10 2 PVC  17 9.33  8.74 7.92 17.12
1 11 13MW8                    705272.80 1180456.70 2 PVC  13 5.41  4.95 3.71 13.71
1 11 13MW9                    705117.00 1180533.30 2 PVC  14 5.18  4.52 4.78 14.78
1 11 TBD 2 PVC 9.40 14.6 8.90 -- -- -- -- -- --
1 11 13TB15/13MW21            705485.90 1180525.60 2 PVC 8" Diameter 5.60 12.60 NA 15 6.64 6.64 6.31 5.00 15.00
1 11 13TB16/13MW19            705449.90 1180513.80 2 PVC 8" Diameter 4.84 14.62 NA 15 5.95 5.95 5.66 5.00 15.00
1 11 13TB17/13MW20            705513.30 1180578.40 2 PVC 8" Diameter 7.47 14.60 NA 13 8.32 8.32 8.06 3.00 13.00
1 11 NESO4                    705074.20 1180604.00 2 PVC  8 6.12  5.83 2.90 7.90
2 11 13MW6                    705084.80 1180924.60 2 PVC 8" Diameter 19.42 24.68 NA 27 19.45 -- 19.08 17.82 27.82
2 11 13MW10                   704891.90 1180694.30 2 PVC 10" Diameter 6.53 15.05 NA 15 6.34 -- 6.05 5.00 15.00
2 11 13MW17                   704842.90 1180689.10 2 PVC  13 5.32  5.08 3.50 13.50
2 11 MW-6                     704954.89 1180677.67 2 PVC  10 19.91  19.50 3.00 10.00
2 11 NESO6                    704938.30 1180675.60 2 PVC  6 6.50  6.28 1.40 6.40
2 17 13MW11                   704684.80 1180772.80 2 PVC 10" Diameter 6.18 13.07 NA 14 5.84 -- 5.44 4.00 14.00
3 13 13MW12                   704523.90 1180979.20 2 PVC 10" Diameter 7.04 15.21 NA 15 7.16 -- 6.82 5.30 15.30
3 17 MW2-3RI                  704591.18 1180804.46 2 PVC 8" Diameter 3.91 4.90 NA 8 5.88 5.88 5.39 3.00 8.00
4 13 13MW13                   704363.70 1181030.60 2 PVC 10" Diameter 6.03 14.33 NA 14 6.55 -- 6.11 4.60 14.60
4 13 13MW14                   704343.40 1180927.20 2 PVC 8" Diameter 5.16 14.15 NA 14 6.09 -- 5.59 4.80 14.80
4 13 13MW15                   704310.30 1180916.90 2 PVC  12 5.31  4.86 2.60 12.60
4 13 13MW16                   704357.10 1180897.60 2 PVC  13 5.25  4.91 3.50 13.50
4 13 MW1-4RI 704130.15 1181062.30 2 PVC  9 5.88 5.88 5.56 4.00 9.50
4 13 NESO10                   704284.40 1180956.40 3 Other 10" Diameter 6.21 9.25 NA 9 6.03 -- 5.71 4.30 9.30
4 13 NESO11                   704286.80 1181077.60 2 PVC 10" Diameter 6.04 8.77 NA 8 6.50 -- 6.39 3.60 8.60
4 13 QW-1                     704375.60 1180888.40 6 STEEL 12" Diameter 4.59 unknown NA 11 5.47 5.47 5.07 6.50 11.00
4 13 QW-2                     704422.50 1180871.00 4 PVC 12" Diameter 5.91 8.94 NA 13 5.55 5.55 5.19 6.00 13.00
4 13 QW-3                     704284.10 1180930.60 4 Other 12" Diameter -- -- NA 10 5.47 5.47 5.17 7.00 10.00
4 13 QW-4                     704233.40 1180952.80 6  9 5.41 5.41 4.28 7.50 10.50
4 13 QW-5                     704108.10 1181007.50 4 -- -- -- -- NA 10 5.45 5.45 5.26 7.50 10.00
4 13 WE1                      704427.10 1181035.10 2 PVC Circular 7.03 15.41 NA 15 7.23 -- 7.03 5.30 15.30
4 13 WE4                      704387.30 1180999.70 2 PVC Circular 6.48 6.61 NA 13 6.32 -- 6.22 3.40 13.40
4 13 WE5                      704425.30 1180911.30 2 None Circular -- -- NA 14 5.98 -- 5.86 4.00 14.00
4 19 MW2-4RI                  704205.24 1181147.56 2 PVC 8" Diameter 5.60 9.53 NA 8 6.96 6.96 6.46 3.00 8.00
5 22 19MW2                    708546.10 1180159.40 2 PVC 6" Diameter 5.57 5.68 NA 5 4.89 -- 4.59 1.78 5.78
5 22 19MW3                    708438.10 1180160.40 2 PVC 6" Diameter 5.19 5.22 NA 6 4.79 -- 4.50 2.30 6.30
5 22 19MW4                    708333.00 1180178.20 2 PVC  5 4.94  4.70 1.70 5.70
6 24 MW1-6RI                  707646.62 1180333.04 2 PVC 8" Diameter 27.71 34.35 NA 35 28.36 28.36 27.99 25.00 35.00
6 24 MW2-6RI                  707554.52 1180197.96 2 PVC 8" Diameter 3.39 7.96 NA 8 4.10 4.10 3.63 3.00 8.00
6 24 MW3-6RI                  707614.64 1180172.82 2 PVC 8" Diameter 3.68 7.84 NA 8 4.38 4.38 3.92 3.00 8.00
6 24 MW4-6RI                  707712.67 1180171.17 2 PVC 8" Diameter 4.35 7.88 NA 8 4.95 4.95 4.51 3.00 8.00

Zone

4' N of 13MW18

Well Log Documentation

Site Well Number

Field Verified
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MONITORING WELL CONSTRUCTION INFORMATION AND FIELD MEASUREMENTS

NAVAL SUBMARINE BASE - NEW LONDON
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Northing 

(NAD 83)

Easting

(NAD 83)

Hole 

Dia. 

(in)

Casing 

Material

Well Outer 

Casing

2007 Depth to 

Water

(ft)

2010 Depth to 

Water

(ft)

2007 Depth 

of Well

(ft RP)

2010 Depth 

of Well

(ft RP)

2007 Depth 

to Free 

Product

(ft RP)

2010 Depth 

to Free 

PRoduct

(ft RP)

Log Total 

Depth

(ft RP)

Ground 

Surface 

Elevation 

(NAVD 88)

Top Of 

Casing 

Elevation 

(NAVD 88)

Top Of 

Riser 

Elevation 

(NAVD 88)

Screen 

Top Depth 

(ft bgs)

Screen 

Bottom 

Depth   

(ft bgs)Zone

Well Log Documentation

Site Well Number

Field Verified

6 24 MW5-6RI                  707798.01 1180170.65 2 PVC 8" Diameter 4.45 7.86 NA 8 5.24 5.24 4.83 3.00 8.00
7 21 20MW2                    706174.70 1180251.60 2 PVC 6" Diameter 6.14 12.40 NA 12 5.57  5.35 2.50 12.50
7 21 20MW3                    706326.90 1180212.90 2 PVC  12 4.44  4.27 2.50 12.50
7 21 20MW6                    706614.90 1180371.90 2 PVC 6" Diameter 7.66 13.90 NA 14 7.80  7.63 4.00 14.00
7 21 MW1-7RI                  706203.78 1180331.32 2 PVC 8" Diameter 6.35 9.31 NA 9 6.13 6.13 5.72 5.00 9.00
7 21 MW2-7RI                  706342.54 1180271.12 2 PVC 8" Diameter 5.76 9.38 NA 9 5.81 5.81 5.43 4.50 9.50
7 21 MW3-7RI                  706602.50 1180250.84 2 PVC 8" Diameter 3.86 8.35 NA 8 4.67 4.67 4.27 3.00 8.00
7 21 MW4-7RI                  706758.13 1180277.23 2 PVC 8" Diameter 6.31 9.90 NA 8 6.03 6.03 5.67 3.00 8.00
7 21 MW5-7RI                  706370.02 1180460.40 2 PVC  9 6.94 6.94 6.48 4.50 9.50
7 25 20MW7                    706694.80 1180254.90 2 PVC  12 3.79  3.57 2.50 12.50

NA - Not Applicable
PVC - Polyvinyl Chloride
All Lower Subase wells listed are flush mount

White on Black Well not found in 2007 inventory. 



TABLE 14-2

2007 INVENTORY RESULTS - LOWER SUBASE WELLS

NAVAL SUBMARINE BASE - NEW LONDON

GROTON, CONNECTICUT
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Zone Site Well ID
Able to Open 

Well/ Open
Not Deficient

Unable to 

Determine
Not Usable

Damaged - 

Usable
Not Found Abandoned

Organic 

Vapor 

Reading

1 10 13MW1 ●  ● ND

1 10 13MW2 ● ● ND

1 10 13MW3 ● ● ND

1 10 FOMW13 ● ● ND

1 10 FOMW14 ● ● ND

1 10 FOMW15 ● ● ND

1 10 FOMW16 ● ● ND

1 11 13MW4 ● ND

1 11 13MW5 ● ND

1 11 13MW8 ● ND

1 11 13MW9 ● ND

1 11 TBD (4' from 13MW18) ● Unknown

1 11 13TB15/13MW21 ● ● 0.2 ppm

1 11 13TB16/13MW19 ● ● ND

1 11 13TB17/13MW20 ● ● ND

1 11 NESO4 ● ND

2 11 13MW6 ● ● ND

2 11 13MW10 ● ● ND

2 11 13MW17 ● ND

2 11 MW-6 ● ND

2 11 NESO6 ● ND

2 17 13MW11 ● ● ND

3 13 13MW12 ● ● ND

3 17 MW2-3RI ● ● ND

4 13 13MW13 ● ● ND

4 13 13MW14 ● ● ND

4 13 13MW15 ● ND

4 13 13MW16 ● ND

4 13 MW1-4RI ● ND

4 13 NESO10 ● ● ND
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2007 INVENTORY RESULTS - LOWER SUBASE WELLS
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Zone Site Well ID
Able to Open 

Well/ Open
Not Deficient

Unable to 

Determine
Not Usable

Damaged - 

Usable
Not Found Abandoned

Organic 

Vapor 

Reading

4 13 NESO11 ● ● 1.1 ppm

4 13 QW-1 ●  ● ND

4 13 QW-2 ● ●  ND

4 13 QW-3 ● ND

4 13 QW-4 ● ND

4 13 QW-5 ● ND

4 13 WE1 ● ● ND

4 13 WE4 ● ●  ND

4 13 WE5 ●  ND

4 19 MW2-4RI ● ● ND

5 22 19MW2 ● ● ND

5 22 19MW3 ● ● ND

5 22 19MW4 ● ND

6 24 MW1-6RI ● ● ND

6 24 MW2-6RI ● ● ND

6 24 MW3-6RI ● ● ND

6 24 MW4-6RI ● ● ND

6 24 MW5-6RI ● ● ND

7 21 20MW2 ● ● ND

7 21 20MW3 ● ND

7 21 20MW6 ● ● ND

7 21 MW1-7RI ● ● ND

7 21 MW2-7RI ● ● ND

7 21 MW3-7RI ● ● ND

7 21 MW4-7RI ● ● ND

7 21 MW5-7RI ● ND

7 25 20MW7 ● ND

ND Not Detected.
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2010 INVENTORY RESULTS - LOWER SUBASE WELLS

NAVAL SUBMARINE BASE - NEW LONDON

GROTON, CONNECTICUT
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Zone Site Well ID
Able to Open 

Well/ Open
Not Deficient

Unable to 

Determine
Not Usable

Damaged - 

Usable
Not Found Abandoned

Organic 

Vapor 

Reading

1 10 13MW1
1 10 13MW2
1 10 13MW3
1 10 FOMW13
1 10 FOMW14
1 10 FOMW15
1 10 FOMW16
1 11 13MW4
1 11 13MW5
1 11 13MW8
1 11 13MW9
1 11 TBD (4' from 13MW18)
1 11 13TB15/13MW21
1 11 13TB16/13MW19
1 11 13TB17/13MW20
1 11 NESO4
2 11 13MW6
2 11 13MW10
2 11 13MW17
2 11 MW-6
2 11 NESO6
2 17 13MW11
3 13 13MW12
3 17 MW2-3RI
4 13 13MW13
4 13 13MW14
4 13 13MW15
4 13 13MW16
4 13 MW1-4RI



TABLE 14-3

2010 INVENTORY RESULTS - LOWER SUBASE WELLS

NAVAL SUBMARINE BASE - NEW LONDON

GROTON, CONNECTICUT

PAGE 2 OF  2

Zone Site Well ID
Able to Open 

Well/ Open
Not Deficient

Unable to 

Determine
Not Usable

Damaged - 

Usable
Not Found Abandoned

Organic 

Vapor 

Reading

4 13 NESO10
4 13 NESO11
4 13 QW-1
4 13 QW-2
4 13 QW-3
4 13 QW-4
4 13 QW-5
4 13 WE1
4 13 WE4
4 13 WE5
4 19 MW2-4RI
5 22 19MW2
5 22 19MW3
5 22 19MW4
6 24 MW1-6RI
6 24 MW2-6RI
6 24 MW3-6RI
6 24 MW4-6RI
6 24 MW5-6RI
7 21 20MW2
7 21 20MW3
7 21 20MW6
7 21 MW1-7RI
7 21 MW2-7RI
7 21 MW3-7RI
7 21 MW4-7RI
7 21 MW5-7RI
7 25 20MW7



TABLE 14-4

FIELD ASSESSMENT OF WELL CONDITION AND RECOMMENDED MAINTENANCE

2007 AND 2010 LOWER SUBASE MONITORING WELL INVENTORY

NAVAL SUBMARINE BASE - NEW LONDON

GROTON, CONNECTICUT

PAGE 1 OF 8

Zone Site Well ID
Evaluation

Year
Action Recommended Casing

Well Sampling 

Equipment
Well Cap Type Well Cap Condition Action Recommended Cap Well Cap Comment Action Recommended Surface

1 10 13MW1 2007 Install new protective casing None Flush mount cover - center bolt Other Install new flush mount cover Cover cracked No action needed

1 10 13MW1 2010

1 10 13MW2 2007 No action needed None Flush mount cover - center bolt Outer cover/plug present with bolt(s) and riser 
plug/cover present No action needed --- No action needed

1 10 13MW2 2010

1 10 13MW3 2007 No action needed None Flush mount cover - no bolt-type Outer cover/plug present but not secure and riser 
plug/cover present No action needed --- No action needed

1 10 13MW3 2010

1 10 FOMW13 2007 No action needed None Flush mount cover - 2 bolts Outer cover/plug present with bolt(s) and riser 
plug/cover present Repair flush-mount cover --- Install new concrete pad

1 10 FOMW13 2010

1 10 FOMW14 2007 No action needed None Flush mount cover - 2 bolts Outer cover/plug present with bolt(s) and riser 
plug/cover present No action needed Hinged riser cap

1 10 FOMW14 2010

1 10 FOMW15 2007 No action needed None Flush mount cover - 2 bolts Outer cover/plug present with bolt(s) and riser 
plug/cover present No action needed Hinged riser cap No action needed

1 10 FOMW15 2010

1 10 FOMW16 2007 No action needed None Flush mount cover - 2 bolts Outer cover/plug present but not secure and riser 
plug/cover present Repair flush-mount cover Hinged riser cap. Flush mount cover 

flanges broken - bolts will not tighten No action needed

1 10 FOMW16 2010

1 11 13TB15/
13MW21 2007 No action needed None Flush mount cover - 2 bolts Outer cover/plug present with bolt(s) and riser 

plug/cover present No action needed --- Install new concrete pad

1 11 13TB15/
13MW21 2010

1 11 TBD (N of 
13MW18) 2007 -- -- Flush mount - 9/16" bolts -- -- -- --

1 11 TBD (N of 
13MW18) 2010

1 11 13TB16
/13MW19 2007 No action needed None Flush mount cover - 2 bolts Outer cover/plug present with bolt(s) and riser 

plug/cover present No action needed --- No action needed

1 11 13TB16/
13MW19 2010

1 11 13TB17/
13MW20 2007 Raise flush-mount vault None Flush mount cover - 2 bolts Outer cover/plug present with bolt(s) and riser 

plug/cover present No action needed --- Install new concrete pad

1 11 13TB17/
13MW20 2010

2 11 13MW6 2007 No action needed None Flush mount cover - center bolt Outer cover/plug present with bolt(s) and riser 
plug/cover present No action needed --- No action needed

2 11 13MW6 2010

2 11 13MW10 2007 No action needed None Flush mount cover - center bolt Outer cover/plug present with bolt(s) and riser 
plug/cover present No action needed --- Install new concrete pad



TABLE 14-4

FIELD ASSESSMENT OF WELL CONDITION AND RECOMMENDED MAINTENANCE

2007 AND 2010 LOWER SUBASE MONITORING WELL INVENTORY

NAVAL SUBMARINE BASE - NEW LONDON

GROTON, CONNECTICUT

PAGE 2 OF 8

Zone Site Well ID
Evaluation

Year

1 10 13MW1 2007

1 10 13MW1 2010

1 10 13MW2 2007

1 10 13MW2 2010

1 10 13MW3 2007

1 10 13MW3 2010

1 10 FOMW13 2007

1 10 FOMW13 2010

1 10 FOMW14 2007

1 10 FOMW14 2010

1 10 FOMW15 2007

1 10 FOMW15 2010

1 10 FOMW16 2007

1 10 FOMW16 2010

1 11 13TB15/
13MW21 2007

1 11 13TB15/
13MW21 2010

1 11 TBD (N of 
13MW18) 2007

1 11 TBD (N of 
13MW18) 2010

1 11 13TB16
/13MW19 2007

1 11 13TB16/
13MW19 2010

1 11 13TB17/
13MW20 2007

1 11 13TB17/
13MW20 2010

2 11 13MW6 2007

2 11 13MW6 2010

2 11 13MW10 2007

Surface Comment Well Label Type Well Label Location Well Tag Action Recommended ID Notes

--- Stamped metal plate with well name/number On pad Legible Upgrade existing well tag to permanent client-
specified well tag ---

--- Stamped metal plate with well name/number On pad Legible Upgrade existing well tag to permanent client-
specified well tag ---

--- Temporary painted well name/number On pad Legible --- ---

Vault floods - build up slightly above grade None Not applicable Missing Install permanent client-specified well tag Vault floods - build up slightly above grade

--- Temporary marker well name/number On protective casing cover/lid Legible --- ---

--- Temporary marker well name/number On protective casing cover/lid Legible Install permanent client-specified well tag ---

--- Temporary marker well name/number On protective casing cover/lid Legible Install permanent client-specified well tag ---

--- Temporary marker well name/number On back of well cap/cover Partially legible Install permanent client-specified well tag ---

recent installation, new concrete pad, white cover 
lid None NA -- -- very heavy black product, almost like tar, interface probe too 

coated to get accurate readings

--- Temporary marker well name/number On back of well cap/cover Legible Install permanent client-specified well tag ---

well in low spot - elevate vault and place new pad Stamped metal plate with well name/number On protective casing cover/lid Legible Upgrade existing well tag to permanent client-
specified well tag Well in low spot - elevate vault and place new pad

--- Stamped metal plate with well name/number On pad Legible Upgrade existing well tag to permanent client-
speced well tag ---

well located in sidewalk area Stamped metal plate with well name/number On pad Legible Upgrade existing well tag to permanent client-
specified well tag ---



TABLE 14-4

FIELD ASSESSMENT OF WELL CONDITION AND RECOMMENDED MAINTENANCE

2007 AND 2010 LOWER SUBASE MONITORING WELL INVENTORY

NAVAL SUBMARINE BASE - NEW LONDON

GROTON, CONNECTICUT

PAGE 3 OF 8

Zone Site Well ID
Evaluation

Year
Action Recommended Casing

Well Sampling 

Equipment
Well Cap Type Well Cap Condition Action Recommended Cap Well Cap Comment Action Recommended Surface

2 11 13MW10 2010

2 17 13MW11 2007 No action needed None Flush mount cover - center bolt Outer cover/plug present with bolt(s) and riser 
plug/cover present No action needed --- Install new concrete pad

2 17 13MW11 2010

3 13 13MW12 2007 No action needed None Flush mount cover - center bolt Outer cover/plug present with bolt(s) and riser 
plug/cover present No action needed --- No action needed

3 13 13MW12 2010

3 17 MW2-3RI 2007 No action needed None Flush mount cover - 3 bolts Outer cover/plug present with bolt(s) and riser 
plug/cover present No action needed --- Install new concrete pad

3 17 MW2-3RI 2010

4 13 13MW13 2007 No action needed None Flush mount cover - center bolt Outer cover/plug present with bolt(s) and riser 
plug/cover present No action needed --- No action needed

4 13 13MW13 2010

4 13 13MW14 2007 No action needed None Flush mount cover - center bolt Outer cover/plug present with bolt(s) and riser 
plug/cover present No action needed --- Install new concrete pad

4 13 13MW14 2010

4 13 NESO10 2007 No action needed None Flush mount cover - center bolt Outer cover/plug present with bolt(s) and riser 
plug/cover missing Install new inner cap 3" riser plug missing - put temp plastic 

over riser No action needed

4 13 NESO10 2010

4 13 NESO11 2007 No action needed None Flush mount cover - center bolt Outer cover/plug present with bolt(s) and riser 
plug/cover present Install new inner cap no riser plug - 3" riser covered with temp 

plastic bag Install new concrete pad

4 13 NESO11 2010

4 13 QW-1 2007 Scrape and paint protective casing Not known Flush mount cover - 3 bolts Outer cover/plug present with bolt(s) and riser 
plug/cover missing Install new inner cap no 6" riser plugs availabe - put temp 

plastic bag over riser No action needed

4 13 QW-1 2010

4 13 QW-2 2007 No action needed None Flush mount cover - 3 bolts Outer cover/plug present but not secure and riser 
plug/cover present Repair flush-mount cover cover bolts and flanges all stripped - will 

not bolt down No action needed

4 13 QW-2 2010

4 13 QW-3 2007 Other Not known Flush mount cover - 4 bolts Other Repair flush-mount cover phillips screws on modified steel plate 
cover Install new concrete pad

4 13 QW-3 2010

4 13 QW-5 2007 Determine well status and re-inspect Not known Other Other Repair flush-mount cover Steel cover should be cut loose and vault 
replaced with new bolted cover Repair concrete pad

4 13 QW-5 2010

4 13 WE1 2007 Install new protective casing None Flush mount cover - center bolt Outer cover/plug present with bolt(s) and riser 
plug/cover present No action needed Bolt is 5-sided and need special socket 

key -could replace with better bolt Install new concrete pad



TABLE 14-4

FIELD ASSESSMENT OF WELL CONDITION AND RECOMMENDED MAINTENANCE

2007 AND 2010 LOWER SUBASE MONITORING WELL INVENTORY

NAVAL SUBMARINE BASE - NEW LONDON

GROTON, CONNECTICUT

PAGE 4 OF 8

Zone Site Well ID
Evaluation

Year

1 10 13MW1 20072 11 13MW10 2010

2 17 13MW11 2007

2 17 13MW11 2010

3 13 13MW12 2007

3 13 13MW12 2010

3 17 MW2-3RI 2007

3 17 MW2-3RI 2010

4 13 13MW13 2007

4 13 13MW13 2010

4 13 13MW14 2007

4 13 13MW14 2010

4 13 NESO10 2007

4 13 NESO10 2010

4 13 NESO11 2007

4 13 NESO11 2010

4 13 QW-1 2007

4 13 QW-1 2010

4 13 QW-2 2007

4 13 QW-2 2010

4 13 QW-3 2007

4 13 QW-3 2010

4 13 QW-5 2007

4 13 QW-5 2010

4 13 WE1 2007

Surface Comment Well Label Type Well Label Location Well Tag Action Recommended ID Notes

--- Temporary marker well name/number On protective casing cover/lid Legible Install permanent client-specified well tag ---

 

--- Stamped metal plate with well name/number On pad Legible Upgrade existing well tag to permanent client-
specified well tag ---

--- Temporary marker well name/number On protective casing cover/lid Legible Install permanent client-specified well tag ---

 

pad old but not cracked and ok condition for now Temporary marker well name/number On pad Legible Install permanent client-specified well tag ---

--- Stamped metal plate with well name/number On pad Legible Upgrade existing well tag to permanent client-
specified well tag ---

--- Stamped metal plate with well name/number On pad Legible Upgrade existing well tag to permanent client-
specified well tag ---

--- Stamped metal plate with well name/number On pad Legible Upgrade existing well tag to permanent client-
specified well tag ---

--- Temporary marker well name/number On protective casing cover/lid Legible Install permanent client-specified well tag Unknown if sampling equipment.  Proper abandonment 
recommended

 

--- Temporary marker well name/number On protective casing cover/lid Legible Install permanent client-specified well tag MasterLock lock, unknown key number.  Proper abandonment 
recommended

 

--- Temporary marker well name/number On protective casing cover/lid Legible Install permanent client-specified well tag Proper abandonment recommended

 

--- Temporary painted well name/number On protective casing cover/lid Legible Install permanent client-specified well tag Welded steel cover, unable to open.

 

--- Stamped metal plate with well name/number On protective casing cover/lid Legible Install permanent client-specified well tag Well ID stamped in "WATER" lid



TABLE 14-4

FIELD ASSESSMENT OF WELL CONDITION AND RECOMMENDED MAINTENANCE

2007 AND 2010 LOWER SUBASE MONITORING WELL INVENTORY

NAVAL SUBMARINE BASE - NEW LONDON

GROTON, CONNECTICUT

PAGE 5 OF 8

Zone Site Well ID
Evaluation

Year
Action Recommended Casing

Well Sampling 

Equipment
Well Cap Type Well Cap Condition Action Recommended Cap Well Cap Comment Action Recommended Surface

4 13 WE1 2010

4 13 WE4 2007 Install new protective casing None Other Outer cover/plug missing with riser plug/cover 
present and not secure Install new flush mount cover installed temp j-plug in riser - no lock and 

not permanent Install new concrete pad

4 13 WE4 2010

4 13 WE5 2007 Other Not known Other Other Other --- No action needed

4 13 WE5 2010

4 19 MW2-4RI 2007 No action needed None Flush mount cover - 3 bolts Outer cover/plug present with bolt(s) and riser 
plug/cover present No action needed --- No action needed

4 19 MW2-4RI 2010

5 22 19MW2 2007 No action needed None Flush mount cover - 2 bolts Outer cover/plug present with bolt(s) and riser 
plug/cover present No action needed --- No action needed

5 22 19MW2 2010

5 22 19MW3 2007 No action needed None Other Other Install new flush mount cover Outer cover temporary wooden plate No action needed

5 22 19MW3 2010

6 24 MW1-6RI 2007 No action needed None Flush mount cover - 3 bolts Outer cover/plug present with bolt(s) and riser 
plug/cover present and locked No action needed --- Install new concrete pad

6 24 MW1-6RI 2010

6 24 MW2-6RI 2007 No action needed None Flush mount cover - 3 bolts Outer cover/plug present with bolt(s) and riser 
plug/cover present No action needed --- No action needed

6 24 MW2-6RI 2010

6 24 MW3-6RI 2007 No action needed None Flush mount cover - 3 bolts Outer cover/plug present with bolt(s) and riser 
plug/cover present No action needed --- No action needed

6 24 MW3-6RI 2010

6 24 MW4-6RI 2007 No action needed None Flush mount cover - 3 bolts Outer cover/plug present with bolt(s) and riser 
plug/cover present No action needed --- No action needed

6 24 MW4-6RI 2010

6 24 MW5-6RI 2007 No action needed None Flush mount cover - 3 bolts Outer cover/plug present with bolt(s) and riser 
plug/cover present No action needed --- No action needed

6 24 MW5-6RI 2010

7 21 20MW2 2007 No action needed None Flush mount cover - 2 bolts Outer cover/plug present with bolt(s) and riser 
plug/cover present No action needed --- Install new concrete pad

7 21 20MW2 2010

7 21 20MW6 2007 Install new protective casing None Flush mount cover - 2 bolts Outer cover/plug present but not secure and riser 
plug/cover present Install new flush mount cover Both bolts missing and flanges broken - 

cannot install new bolts Install new concrete pad

7 21 20MW6 2010



TABLE 14-4

FIELD ASSESSMENT OF WELL CONDITION AND RECOMMENDED MAINTENANCE

2007 AND 2010 LOWER SUBASE MONITORING WELL INVENTORY

NAVAL SUBMARINE BASE - NEW LONDON

GROTON, CONNECTICUT

PAGE 6 OF 8

Zone Site Well ID
Evaluation

Year

1 10 13MW1 20074 13 WE1 2010

4 13 WE4 2007

4 13 WE4 2010

4 13 WE5 2007

4 13 WE5 2010

4 19 MW2-4RI 2007

4 19 MW2-4RI 2010

5 22 19MW2 2007

5 22 19MW2 2010

5 22 19MW3 2007

5 22 19MW3 2010

6 24 MW1-6RI 2007

6 24 MW1-6RI 2010

6 24 MW2-6RI 2007

6 24 MW2-6RI 2010

6 24 MW3-6RI 2007

6 24 MW3-6RI 2010

6 24 MW4-6RI 2007

6 24 MW4-6RI 2010

6 24 MW5-6RI 2007

6 24 MW5-6RI 2010

7 21 20MW2 2007

7 21 20MW2 2010

7 21 20MW6 2007

7 21 20MW6 2010

Surface Comment Well Label Type Well Label Location Well Tag Action Recommended ID Notes

 

--- Temporary painted well name/number Other Legible Install permanent client-specified well tag Not usable, proper abandonment recommended

--- None Not applicable Missing Other Land/sea lifted by forklift, found only vault-shaped hole in 
asphalt filled with debris.  Proper abandonment recommended.

--- Temporary marker well name/number On pad Legible Install permanent client-specified well tag ---

 

location in pavement Temporary marker well name/number On protective casing cover/lid Legible Install permanent client-specified well tag ---

 

--- Temporary marker well name/number On protective casing cover/lid Legible Install permanent client-specified well tag ---

 

well sits in low spot in grass None Not applicable Missing Install permanent client-specified well tag MasterLock lock, unknown key number.

 

--- Temporary marker well name/number On protective casing cover/lid Legible Install permanent client-specified well tag ---

 

--- Temporary marker well name/number On protective casing cover/lid Legible Install permanent client-specified well tag ---

 

--- Temporary marker well name/number Other Legible Install permanent client-specified well tag ---

 

--- Temporary marker well name/number Other Legible Install permanent client-specified well tag ---

--- Temporary marker well name/number On protective casing cover/lid Legible Install permanent client-specified well tag ---

 

--- Temporary marker well name/number On protective casing cover/lid Legible Install permanent client-specified well tag ---

 



TABLE 14-4

FIELD ASSESSMENT OF WELL CONDITION AND RECOMMENDED MAINTENANCE

2007 AND 2010 LOWER SUBASE MONITORING WELL INVENTORY

NAVAL SUBMARINE BASE - NEW LONDON

GROTON, CONNECTICUT

PAGE 7 OF 8

Zone Site Well ID
Evaluation

Year
Action Recommended Casing

Well Sampling 

Equipment
Well Cap Type Well Cap Condition Action Recommended Cap Well Cap Comment Action Recommended Surface

7 21 MW1-7RI 2007 No action needed None Flush mount cover - 3 bolts Outer cover/plug present with bolt(s) and riser 
plug/cover present No action needed --- Repair concrete pad

7 21 MW1-7RI 2010

7 21 MW2-7RI 2007 No action needed None Flush mount cover - 3 bolts Outer cover/plug present with bolt(s) and riser 
plug/cover present No action needed --- No action needed

7 21 MW2-7RI 2010

7 21 MW3-7RI 2007 No action needed None Flush mount cover - 3 bolts Outer cover/plug present with bolt(s) and riser 
plug/cover present No action needed Cover on - looks ok No action needed

7 21 MW3-7RI 2010

7 21 MW4-7RI 2007 No action needed None Flush mount cover - 3 bolts Outer cover/plug present with bolt(s) and riser 
plug/cover present No action needed --- Install new concrete pad

7 21 MW4-7RI 2010
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FIELD ASSESSMENT OF WELL CONDITION AND RECOMMENDED MAINTENANCE

2007 AND 2010 LOWER SUBASE MONITORING WELL INVENTORY

NAVAL SUBMARINE BASE - NEW LONDON

GROTON, CONNECTICUT

PAGE 8 OF 8

Zone Site Well ID
Evaluation

Year

1 10 13MW1 20077 21 MW1-7RI 2007

7 21 MW1-7RI 2010

7 21 MW2-7RI 2007

7 21 MW2-7RI 2010

7 21 MW3-7RI 2007

7 21 MW3-7RI 2010

7 21 MW4-7RI 2007

7 21 MW4-7RI 2010

Surface Comment Well Label Type Well Label Location Well Tag Action Recommended ID Notes

--- Temporary marker well name/number On protective casing cover/lid Legible Install permanent client-specified well tag ---

 

--- Temporary marker well name/number On protective casing cover/lid Legible Install permanent client-specified well tag ---

 

--- Temporary marker well name/number On protective casing cover/lid Legible Install permanent client-specified well tag ---

 

--- Temporary marker well name/number On protective casing cover/lid Legible Install permanent client-specified well tag ---
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NOTES; 
1. 51lE AND SlUDY AREA LOCAll0NS WERE TAKEN 

FROM THE FOllO'MNG REPORTS, 
- FEDERAL FACIUTY AGREEMENT UNDER CERCLA 120. 

NAVAL SUBMARINE BASE. NEW LONDON. CONNECllCUT 
- FlNAL INI11AL ASSESSMENT SlUDY (ENIilRODYNE, MARCH 1983) 
- HYDROGEOLOGIC INVESllGA liON UNDERGROUND STORAGE 

TANKS OT-4. OT-7. OT-8. OT-9. AND 54-H 
(FUSS'" O'NElLL, SEPlEMBER 1989) 

- PHASE I REMEDIAL INVES11GA liON (A TLANllC, AUGUST 1992) 
- 51lE CHARAClERIZAllON REPORT FOR DT-l0, BUILDING 325, 

AND BUILDING 89 (HNUS, APRIL 1995) 

- DRAFT FlNAL SUPPLEMENT TO INI11AL ASSESSMENT SlUDY 
(NAVAL FACUUllES ENGINEERING SERIilCE CENlER, APRIL 1995) 

- REMOVAL 51lE EVAWAll0N FOR QJAY WALL (HNUS, MAY 1995) 

2. SllE AND SlUDY AREA BOUNDRIES ARE APPROXIMAlE. 

23 51lE 1 - CONSTRUCllON BATIAUON UNIT (CBU) DRUM STORAGE AREA 

51lE 2 - (A) AREA A LANDFlLL AND 
(B) AREA A WETLAND 

51lE 3 - (A) AREA A DOWNSTREAM WAlER COURSES AND 
(B) OVERBANK DISPOSAL AREA (OBDA) 

51lE 4 - RUBBLE FlLL AREA AT BUNKER A-86 

SllE 6 - FORMER DEFENSE REUllUZAllON AND MARKE11NG OFFlCE (DR:MO:) I 
SllE 7 - TORPEDO SHOPS 

SllE 8 - GOSS COVE LANDFlLL 

SllE 9 - OILY WASlEWAlER TANK (OT-5) 

SllE 10 - LOWER SUBASE-FUEL STORAGE TANKS AND TANK 54-H 

SllE 11 - LOWER SUBASE-POWER PLANT OIL TANKS 

SllE 13 - LOWER SUBASE-BUILDING 79 WASlE OIL PIT 

SllE 14 - OVERBANK DISPOSAL AREA NORTHEAST (OBDANE) 

SllE 15 - SPENT ACID STORAGE AND DISPOSAL AREA (SASOA) 

51lE 16 - HOSPITAL INCINERATORS 

51lE 17 - HAZARDOUS MAlERIALS/SOLVENT STORAGE AREA (BUILDING 31) 

51lE 18 - SOLVENT STORAGE AREA (BUILDING 33) 

::":--QlUAY WALL S1I.IDY AREA 51lE 19 - SOLVENT STORAGE AREA (BUILDING 316) 

SUBASE 

DAlE 

DAlE 
~ 

Tetra Tech 
NUS, Inc. 

51lE 20 - AREA A WEAPONS CENlER 

51lE 21 - BERTH 16 

51lE 22 - PIER JJ 

51lE 23 - FUEL FARM 

51lE 24 - CENTRAL PAINT ACCUMULAll0N AREA (BUILDING 174) 

51lE 25 - LOWER SUBASE-CLASSIFlED MAlERIALS INCINERATOR 

o BOO - - 1600 

---
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Z5PDI-001

Z5PDI-002

Z5PDI-003

Z5PDI-004

19SS1     [0 - 0.5']              RESULT     PRG
Total Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      6800       [2500]

19SS1     [0 - 0.5']              RESULT     PRG
Total Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      6800       [500]

19MW4    [6 - 8']                 RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      3300       [500]

TB2-5RI    [2 - 4']               RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      530        [500]

19TB2    [6 - 8']                 RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      6200       [500]

TB3-5RI    [2 - 4']               RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      1800       [500]
TB3-5RI-DUP    [2 - 4']           RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      1900       [500]

TB4-5RI    [5 - 7']               RESULT     PRG
Semivolatile Organics (ug/kg)
BENZO(A)PYRENE                    1100       [1000]
BENZO(B)FLUORANTHENE              1200       [1000]

TB6-5RI    [2 - 4']               RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      1400       [500]

TB5-5RI    [1 - 3']               RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      810  J     [500]

19MW2     [4 - 6']                RESULT     PRG
TCLP, Inorganics (mg/L)
LEAD, TCLP                        0.42       [0.15]

TCLP, Inorganics (mg/L)
LEAD, TCLP                        0.17       [0.15]

19TB4

19TB1

19TB3

19MW1

19MW3    [4 - 6']                 RESULT     PRG
Volatile Organics (ug/kg)
METHYLENE CHLORIDE                 1900     [1000]
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE               23000     [12000]

19MW3    [4 - 6']                 RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      5300       [500]

TB1-5RI   [5 - 7']                RESULT    PRG
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE               21000     [12000]
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MW2-6RI     [5 - 6']              RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      1200       [500]

MW3-6RI     [5 - 6']              RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      690  J     [500]

MW4-6RI     [0.5 - 1.5']          RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      830        [500]

Z6PDI-001

Z6PDI-002

Z6PDI-003
Z6PDI-004

MW5-6RI     [0.5 - 2']            RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      4000       [500]

MW5-6RI     [0.5 - 2']            RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      4000       [2500]
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Meeting Minutes  
March 16, 2009 Meeting in Boston, MA 

NSB-NLON, Groton, CT 
 
 

 
Meeting Location:  EPA Region I, Boston, MA 
 
Agenda Topics:   
 

1. Non-Time Critical Removal Action Work Plan for sediment at Pier 1 Inner and Outer 
Areas (Response to EPA comment letter dated 20 January 2009). 

 
2. Follow-up issues from January 28, 2009 comment resolution meeting on the Draft Lower 

Subase Feasibility Study. 
 

3. Area A Wetland Remedial Investigation. 
 
Handouts for all three topics were provided prior to the meeting by email and passed out at the 
meeting. 
 
Minutes Recorded by: N. Balsamo 
 
Participants: 
 

U.S. Navy (Navy): Dick Conant, Val Jurka 
 
Tetra Tech NUS (TtNUS):  Corey Rich, Nina Balsamo, Aaron Bernhardt, Jean-Luc 
Glorieux (by phone) 
 
U.S. Environmental Protection Agency (EPA) Region I: Kymberlee Keckler, Bart 
Hoskins, Dave Peterson, Chau Vu 
 
Gannett Fleming (GF):  Greg Kemp, Todd Finlayson 
 
Connecticut Department of Environmental Protection (CTDEP): Mark Lewis, 
Rosemary Gatter-Evarts (by phone) 
 
Tetra Tech EC (TtEC): Dan Sullivan (by phone, Topic 1), Roxanne Clarke (Topic 1) 
 
U. S. Fish and Wildlife Service (USFWS): Ken Munney  
 
National Oceanic and Atmospheric Administration (NOAA): Ken Finkelstein (Topic 1) 

 
Time of Meeting: 9 AM to 5 PM 
 
Risk:  Prior to addressing Topic 1 on the agenda, risk issues were discussed with C. Vu (EPA).   
 
Topic 2 – Lower Subase Feasibility Study 
 
Oak Ridge – C. Vu stated that Region 9 had stopped updating PRG tables in 2004, but said that 
Oak Ridge values were applicable for all media.  EPA Region 1 has been recommending that the 
Oak Ridge values be used in risk assessments instead of Region 9 values. It is unclear whether 
risk will increase or decrease using the Oak Ridge values.  Tetra Tech will revise the human 
health risk assessment using Oak Ridge 2008 values. 
 
TCE – Tetra Tech used EPA draft TCE toxicity values for the Draft Lower Subase FS; Tetra Tech 
suggested California EPA numbers for the revised risk assessment for the Draft Final FS.  C. Vu 
agrees with the California EPA cancer slope factor and inhalation unit risk number, but suggests 
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the NYS DOH non-carcinogenic Tier 3 value (10 µg/m3).  Tetra Tech will to revise the risk 
assessment to use the California (carcinogenic) and NYS DOH (non-carcinogenic) values. 
 
Topic 3 – Area A Wetland Remedial Investigation 
 
A. Bernhardt commented that for surface and groundwater data, he will use the maximum values 
from all rounds for initial screenings for the human health risk assessment.  C. Vu agreed and 
said the EPA asks that the maximum concentrations be used for all media for the initial 
screening. 
 
Topic 1:  Non-Time Critical Removal Action Work Plan for sediment at Pier 1 Inner and 
Outer Areas 
 
Pier 1: 
 
D. Conant passed out copies of the January 20, 2009 comment letter from K. Keckler to Nina 
Johnson (Navy) that was amended to include Navy responses.  In the response to comment 
GC1, 1st paragraph, the Navy suggested additional Inner Pier 1 sampling at three locations and 
two depths (surface and deep) per location, for a total of six additional samples.  The samples will 
be analyzed for PCB Aroclors to address TSCA issues.  The EPA agreed that six samples were 
reasonable but that some samples could be taken at other locations if the sediment thickness did 
not allow six samples to be taken at the proposed locations.  The Navy asked what was needed 
regarding a sampling and analysis plan (SAP).  The EPA stated that the SAP prepared for the 
sediment sampling for the Lower Subase Feasibility Study could be amended. 
 
The Team discussed control of turbidity during Inner Pier 1 dredging.  The Navy proposed 
monitoring turbidity for 1 week prior to the start of dredging to get a baseline value; weather, tide 
and wind will be noted. During dredging operations, turbidity will be monitored continuously 
outside the turbidity curtain with one monitor near the water surface and one monitor 1 to 2 feet 
above the river bottom.  It was discussed which would be better - a double turbidity curtain or 
another monitor.  D. Sullivan stated that a second curtain would be cumbersome and 
unnecessary since the turbidity curtain would remain closed when excess turbidity was present.  
During dredging Inner Pier 1 dredged sediment will be placed in a 600-700 cubic yard barge and 
one barge per day will be filled at the proposed dredging rate.  The Navy stated that if turbidity 
passed through the curtain, work would stop and the curtain would be reconfigured.  R. Clarke 
said the monitor could be set with an alarm for a specific reading, such as 20% above the 
baseline value.   G. Kemp suggested that the Work Plan include how to open the curtain and how 
to move the monitor out of the way of the barge.  Visual observation and manual portable meters 
were discussed.  The Navy requested that TtEC look into measuring turbidity inside the curtain 
prior to opening the curtain.   Other issues to be addressed include whether the tug can go inside 
the curtain, and preventing “prop wash” from the tug boat propeller in the sediment.  The team 
also discussed how long it would take to allow sediments to settle out prior to opening the silt 
curtain. It was suggested that letting the area settle overnight should be adequate for the fines to 
settle out and allow the silt curtain to be opened.  
   
Conclusion: The Inner Pier 1 Work Plan will be revised to more clearly address turbidity 
monitoring and operational procedures, such as when the turbidity curtain can be opened, 
preventing “prop wash”, and coordination of the tug, barge, and turbidity curtain. 
 
Comment GC3: D. Sullivan explained that an environmental clamshell would not be practical in 
Inner Pier 1 because there would be >50% liquid in shallow environments and environmental 
clamshells are not good in corners.  It would be better to open a smooth-edge excavation bucket 
and raise it slowly. 
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The sequence of expected Pier 1 events was discussed.  Pier 1 is expected to be removed in 
April/May of 2009.  First the deck will be removed, and then the wooden piles will be pulled.  Piles 
that don’t snap off at the mudline will be cut at the mudline by a diver with a hydraulic chainsaw. 
 
Figures for the Topic 2 - Item 4 discussion showing the sediment concentration contours were 
used to discuss the possible footprint of the proposed Outer Pier 1 excavation. It was mentioned 
that some ERM-Q values had changed. It was discussed how to coordinate dredging Inner Pier 1 
and Outer Pier 1 sediment.  TtEC estimated 5 weeks to dredge Inner Pier 1.  EPA expressed a 
preference for dredging Inner Pier 1 and Outer Pier 1 sediment at the same time, but the footprint 
of Outer Pier 1 sediment has not been determined and the current budget of $2.1 million for Inner 
Pier 1 will likely not be adequate for both Inner and Outer Pier 1 sediment dredging.  K. Keckler 
said that any Outer Pier 1 sediment exceeding criteria that is not removed during the Inner Pier 1 
dredging will be handled under the Lower Subase FS. 
 
The Navy asked if they remove sediment exceeding criteria to 6 feet and confirmation sampling 
indicates the remaining sediment exceeds criteria, what do they need to do?  EPA stated that if 
either criteria (Total ERM-Q>1.17 or PCB> 1 ppm) were exceeded, they need to keep going. If 
the chemical concentrations in the surface sediment do not exceed criteria, but the 
concentrations in the subsurface sediment do exceed criteria, land use controls may be 
necessary. 
 
Summary of Pier 1 discussion: 
 

• Sampling Inner Pier 1 sediment for PCBs at three locations/ six samples is acceptable to 
EPA. 

 
• Operational procedures related to turbidity (curtain/metering/tug/barge) will be more 

clearly identified. 
 

• The extent of proposed Outer Pier 1 dredging is not fully determined. 
 

• The Navy will look into possible additional funding to apply to dredging Outer Pier 1 
sediment during Inner Pier 1 dredging.  

 
Zone 4: 
 
Figures for the Topic 2 - Item 4 discussion were used to discuss the limit of dredging sediment 
from the Thames River adjacent to Zone 4.  D. Conant stated that the Navy’s proposed 
maintenance dredging line will be from sample SB-4 to SB-3, continuing straight to the edge of 
the maintenance dredging area (shown as orange on figures), plus a 30-foot buffer to the west of 
the maintenance line.  The buffer zone will be sloped at 3 horizontal to 1 vertical from the 
CERCLA sediment to the maintenance dredging area. Maintenance-dredged sediment will go to 
the CAD cell. D. Conant stated that they are targeting September/October for maintenance 
dredging.  Submarines are not berthed at Zone 4; therefore, maintenance dredging is not needed 
beyond the maintenance line. Sediment at SD-007 from 0-1 ft and SD-008 may be dredged 
during maintenance dredging.  
 
C. Rich stated that between the maintenance and CERCLA dredging actions, the sediment at 
SD-008 will be remediated.  C. Rich stated that all of the PCB exceedance locations were within 
the CERCLA dredging area.  CERCLA dredging will include the area east of the CERCLA line in 
the Pier 6 dredging area, designated as blue cross hatch on the figures. 
 
EPA requested that the Navy maintenance dredging/buffer zone/CERCLA lines be shown on the 
drawings.  The CERCLA dredging limit will be determined during the Lower Subase FS. 
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The stability of the quay wall was briefly discussed.  Based on previous discussions with NSB-
NLON Public Works, for the purpose of the Lower Subase FS, it will be assumed the quay wall 
will be stable if the top 5 feet of adjacent sediment is removed and immediately replaced with 
clean material.  Further evaluation of quay wall stability during remediation will be included in the 
final design. 
 
Action Items: 
 

• The Navy will look into possible additional funding to apply to dredging Outer Pier 1 
sediment during Inner Pier 1 dredging.  

 
• D. Conant will send M. Lewis and K. Keckler blind copies of the cover letter of the Corps 

of Engineers application for the maintenance dredging. 
 

• C. Rich to send out revised ERM-Q tables and how ERM-Qs were calculated for both 
Pier 1 and Zone 4 areas. 

 
• C. Rich to provide EPA with a description of how the ERM-Q contour lines were 

generated on the sediment maps for both Pier 1 and Zone 4 areas. 
 
Topic 2: Follow-up Issues from January 28, 2009 Comment Resolution Meeting on Draft 
Lower Subase FS (Remaining outstanding issues) 
 
Item 1. Copper in Zone 1 groundwater and CTDEP approval of 100 dilution factor for Zone 1. 
 
C. Rich reviewed the handout for Topic 2 - Item 1.   As discussed in the January 28 meeting, 
copper was reported in Zone 1 at the power plant intake and outfall.   The reason for reported 
copper results groundwater/surface water/ power plant has not been established.  
 
C. Rich reviewed historic groundwater data in the handout and noted that turbidity and salinity 
may have caused interference and higher metals concentrations in some samples.  R. Gatter-
Evarts reiterated that the SWPC is based on total analyses, not filtered. Sample locations are 
listed in the tables.  Tetra Tech’s conclusion is that copper migration is not a concern based on 
average concentrations, lack of trends from several rounds of sampling, coupled with distance 
from river analyses .  D. Conant mentioned that the draft report on the cooling water should be 
out in about a month and may have more information relative to interference.   
 
Tetra Tech asked whether CTDEP agreed with the copper evaluation.  Does this approach 
summarize the concerns?  Is the issue resolved without additional sampling? 
 
CT_DEP had not reviewed the data package and a March 25th follow-up call was to be set-up to 
discuss. 
 
Action Item: 
 

• M. Lewis and R. Gatter-Evarts to review the Topic 2 - Item 1 handout and send their 
resolution to the Team by email.  

 
Item 2. Review resolution status of issues related to alternative SWPC and PMCs and RCRA 
Hazardous Waste Regulations/CTDEP RSRs. 
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C. Rich reviewed the handout for Topic 2 - Item 2.   C. Rich reviewed the Alternative PMC items 
on which the CTDEP had issued approvals since the January 28 meeting, including LNAPL, 
infiltration, and background groundwater. 
 
Action Item: 
 

• Mark Lewis to provide written approval of the infiltration calculations by email.  
 
Attachment 1 was reviewed by C. Rich and J. Glorieux.  The Attachment 1 memo and tables 
present and evaluate arsenic groundwater data in all seven zones compared to an Alternative 
SWPC of 10 µg/L.   In Zone 1, higher arsenic concentrations were found in the same round and 
wells that had the higher copper concentrations, indicating the same interference issues relating 
to turbidity and salinity.  Reported copper results were low at those same wells as arsenic in the 
Lower Subase RI samples.   
 
Based on the information provided in Attachment 1, Tetra Tech is looking for concurrence from 
CTDEP that arsenic should not be retained as a groundwater COC for the Lower Subase FS.   
 
Action Item: 
 

• R. Gatter-Evarts to review Attachment 1 of the Topic 2 - Item 2 handout.  
 
• C. Rich to set up a conference call with M. Lewis and R. Gatter-Evarts for 9 AM on 

Wednesday, March 25 to discuss arsenic and copper issues.  
 

• CTDEP 02/18/09 email provided approval of 23 µg/L Alternative SWPC for 
phenanthrene. Navy to submit a request to CTDEP to formally approve this Alternative 
SWPC. 

 
C. Rich reviewed the Topic 2 – Item 2 handout regarding RCRA Hazardous Waste 
Regulations/CTDEP RSRs, including information on the Raymark site taken from the EPA 
website. Raymark is an EPA-lead site in Connecticut.  The PMC and “20 times rule-of-thumb” for 
lead were not used at the Raymark site. 
 
D. Peterson said that the Raymark site is a unique case, unlike any other case and not relevant to 
this site or any other site. The “Raymark mix” was not how EPA typically defines waste; it was 
based on a settlement because EPA needed to define for what Raymark was liable. D. Peterson 
stated that where there are no TCLP tests in the Lower Subase, we need to use the 20 times rule 
of thumb using mass lead results.  C. Rich stated that we don’t have to follow CERCLA if we don’t 
have risk.  D. Peterson stated that within areas defined by the risk/cleanup goal (such as 400 
mg/kg for residential lead), if levels exceed TCLP or the 20 times rule-of-thumb regarding toxicity, 
then RCRA standards are relevant.  C. Rich commented that the State is not concerned with 
PMC exceedances below the groundwater table.  D. Peterson stated that high lead 
concentrations in saturated soil are not under Connecticut jurisdiction, but as a hazardous waste 
issue we would still need institutional controls or a soil management plan to prevent digging.   
 
D. Peterson mentioned that if any sources are post-1980 (not expected to apply to New London 
Lower Subase), they will be held to different cleanup standards (RCRA).  D. Conant indicated that 
none of the sources are likely to be from post-1980. 
 
C. Rich referred to Attachment 2 and requested EPA’s input on streamlining the Lower Subase 
FS ARARs tables similar to Raymark.  D. Peterson wants tables that the public can use to 
compare alternatives. K. Keckler asked what changes we can make to the tables to meet that 
objective.   
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Action Item: 
 

• EPA to get back to the Team on the issue of reducing the number of ARARs tables.  
 
 
Item 3. PDI "strawman" for Zone 7 lead. 
 
N. Balsamo reviewed the general Zone 7 information on the Topic 2 - Item 3 handout.  N. 
Balsamo passed out copies of Tables 10-1 and 10-2 from the Lower Subase RI showing Zone 7 
sampling and analysis to date. 
 
EPA had presented suggestions for a Zone 7 pre-design investigation (PDI) in an email dated 
October 8, 2008.  N. Balsamo presented the EPA-suggested sampling locations on a 24”x36” 
map of Zone 7 and EPA-suggested analyses on a table. The EPA-suggested PDI included a 
minimum of 67 samples at 37 locations, including two rows of 10 samples west and one row of 10 
samples east of Building 456.   
 
K. Keckler stated that the two rows of 10 samples west of Building 456 appeared excessive.  D. 
Conant stated that east of Building 456 access for sampling equipment was poor, as this area is a 
railroad embankment on a 45 degree slope. V. Jurka suggested doing XRF east of Building 456.  
G. Kemp stated that XRF can be fairly accurate, depending on what you get.   
 
N. Balsamo described an alternative approach to planning the PDI using geostatistics.  Sample 
locations would be determined using a two-step approach.  A three-dimensional kriging map 
could be determined using existing data, and then the local uncertainly model could be used to 
determine a three-dimensional uncertainty map, which could be sliced at various depths.   C. Rich 
thought that for the EPA suggested method, based on “biased sampling”, that the sample density 
was too high, and suggested doing statistics to alleviative uncertainty, then filling data gaps.  K. 
Keckler said the EPA has approved both approaches.  K. Keckler suggested calling Steve Parker 
in Tetra Tech’s Boston, MA office to see what was done at Newport.  D. Conant mentioned that 
we need a method that is exportable to the other zones. 
 
 V. Jurka suggested consideration of XRF.  B. Hoskins stated that the sample cups used to 
conduct XRF analysis can be retained and used to submit a sample to a fixed lab for confirmatory 
analysis of the actual XRF samples.  V. Jurka suggested confirmatory analysis on 10% of field 
XRF samples. 
 
C. Rich stated that the PDI could be done prior to the Lower Subase FS to better define the 
extent of contamination, or the FS can use the current data set showing conservative (large) 
volume and cost estimates, with the PDI done afterward to determine the exact extent.  The Navy 
will decide later when to do the PDI. 
 
Action Items: 
 

• Tetra Tech to carry forward the geostatistic method to determine the suggested sampling 
locations for the Zone 7 PDI.  It is hoped that the evaluation can be done and presented 
at the next meeting to be scheduled for the end of April. 

 
• A meeting will be scheduled with the EPA for the end of April to review the results of the 

geostatistical PDI approach and compare to the EPA-suggested sampling and analyses. 
 
Item 4. Thames River sediment cleanup goals and establishment of "CERCLA Line" in Zone 4 
and Pier 1. 
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This topic was discussed during the Topic 1 discussion and was not discussed further. 
 
Topic 3:  
 
Item 1: Area A Wetland Remedial Investigation. 
 
A. Bernhardt (TtNUS) reviewed the handout for Topic 3 - Item 1 and passed out maps showing 
sample results for copper, lead, zinc, total aroclors, total DDT, total PAHs, average PEC-Qs 
(metals), average PEC-Qs (with DDE), and average PEC-Qs (with DDX).  Rationale and 
acceptability of results based on comparison to two references were discussed between A. 
Bernhardt, K. Munney, and B. Hoskins.  B. Hoskins stated that each survivability test is looked at 
individually.  
 
A. Bernhardt reviewed graphs correlating impacts to concentrations to determine if something is 
toxic, and said the graphs don’t show a lot of correlation because there is not a lot of impact. A. 
Bernhardt stated that good correlations are needed to get cleanup numbers.  There are not many 
samples with chemical concentrations exceeding their respective PECs.  B. Hoskins said another 
approach would be to identify toxic samples (areas) instead of clean-up levels.   
 
A. Bernhardt asked if we could use a higher threshold since this is not a high quality wetland.  C. 
Rich said the data shows just a couple hot spots.  K. Keckler said almost every sample is 
impacted to some degree (growth or survival). It was discussed whether or not improvement of 
the wetland can be justified under CERCLA. 
 
Action Item:  
 

• EPA to further review Area A Wetland data.  
 

• A. Bernhardt to set up a conference call for April 1, 2009 to discuss this further. 
 
• D. Conant (Navy) to explore non-CERCLA Navy funding options for improving the 

wetland.    
 
Item 2: Outstanding Issues with Proposed Area A Wetland RI Structure 
 
The second bullet was already discusses earlier in the day with C. Vu. 
 
The only response that was discussed was for Comment #7.  It was agreed that the Navy would 
conduct the risk assessment using a residential scenario. 
 
Action Item:  
 

• A. Bernhardt to modify the response to Comment #7. 
 
 
Item 3: Discuss Structure/Status of Area A Wetland FS 
 
K. Keckler indicated that she would ask D. Peterson whether the PECs needed to be added as 
TBCs. 
 
Need to send the 100-year and 500-year floodplain map to CTDEP and EPA to determine 
whether floodplain ARARs need to be considered in the FS. 
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K. Keckler and M. Lewis agreed that if risk is removed, the wetland could be clean-closed. 
 
K. Keckler suggesting looking at the EPA sediment guidance for other alternatives and suggested 
a combination of alternatives may be appropriate.  She also suggested changing the natural 
attenuation with LUCs and monitoring to monitored natural recovery with LUCs. 
 
K. Keckler indicated that she would discuss the levels of wetland replacement/restoration 
necessary for a removal action affecting the wetland.  B. Hoskins and K. Munney said that there 
is no set number and depends on a variety of factors. 
 
Action Items:  
 

• K. Keckler to discuss ARARs with D. Peterson. 
 
• A. Bernhardt to send out floodplain maps to CTDEP and EPA. 
 
• K. Keckler to send information on wetland replacement guidance. 

 
 
The meeting adjourned at 5 PM.   
 
Summary of Conclusions: 
 

• For the Draft Final Lower Subase Feasibility Study, Tetra Tech will revise the risk 
assessment using Oak Ridge 2008 values. 

 
• For the Draft Final Lower Subase Feasibility Study, for TCE, Tetra Tech will revise the 

risk assessment using California EPA toxicity values for cancer slope factor and 
inhalation unit risk number, but use the NYS DOH non-carcinogenic value (10 µg/m3).  

 
• Collection of six additional samples from three locations at Inner Pier 1 sediment and 

analysis for PCB Aroclors is acceptable to EPA.  
 

• The existing sampling and analysis plan for Thames River sediment can be amended to 
include the six additional Inner Pier 1 samples.  

 
• The Inner Pier 1 Non-Time Critical Removal Action Work Plan will be revised to more 

clearly address turbidity monitoring and operational procedures, such as when the 
turbidity curtain can be opened, preventing “prop wash”, coordination of the tug, barge, 
and turbidity curtain, and post-excavation confirmation sampling for the Outer Pier 1 area. 

 
• Outer Pier 1 sediment exceeding criteria not removed during the Inner Pier 1 dredging 

will be handled under the Lower Subase FS. 
 

• Outer Pier 1 sediment that exceeds either total ERM-Q>1.17 or PCB> 1 ppm must be 
addressed, including sediment at depths below 6 ft bss.  

 
• The CERCLA dredging limit for Zone 4 will be included on figures provided in the Lower 

Subase FS. 
 

• For soils in the Lower Subase Feasibility Study that are within the area defined by the 
risk/cleanup goal, if levels exceed TCLP or the 20 times rule-of-thumb regarding toxicity, 
then RCRA standards are relevant.  High lead concentrations in saturated soil are not 
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under Connecticut jurisdiction, but as a hazardous waste issue it would still need 
institutional controls or a soil management plan to prevent digging.  

  
 
Summary of Action Items: 
 

• The Navy will look into possible additional funding to apply to dredging Outer Pier 1 
sediment during Inner Pier 1 dredging.  

 
• D. Conant will send M. Lewis and K. Keckler blind copies of the cover letter of the Corps 

of Engineers application for the maintenance dredging. 
 

• C. Rich to send out tables with the revised ERM-Qs and an explanation of how the total 
ERM-Qs were calculated for both Pier 1 and Zone 4 areas. 

 
• C. Rich to provide description of how the ERM-Q contour lines were generated on the 

sediment maps for both Pier 1 and Zone 4 areas. 
 

• Navy maintenance dredging line to be shown on the Zone 4 sediment drawings.   
 

• M. Lewis to provide written approval of the infiltration calculations by email.  
 

• M. Lewis and R. Gatter-Evarts to review Attachment 1 of the Topic 2 - Item 1 handouts 
on copper and send their resolution to the Team by email.  

 
• C. Rich to set up a conference call with M. Lewis and R. Gatter-Evarts for 9 AM on 

Wednesday, March 25, 2009 to discuss arsenic and copper issues.  
 

• Navy to submit a request to CTDEP to formally approve the Alternative SWPC for 
phenanthrene of 23 µg/L. 

 
• EPA to get back to the Team on the opportunity of reducing the number of ARARs tables.  

 
• Tetra Tech to carry through the geostatistic method by the end of April to identify 

suggested sampling locations for the Zone 7 PDI. 
 

• A meeting with the EPA to be held the end of April to review the results of the 
geostatistical Zone 7 PDI approach and compare those results to the EPA-suggested 
sampling and analyses. 

 
• A. Bernhardt to modify the response to Comment #7 on the RI Outline. 

 
• K. Keckler to discuss ARARs with D. Peterson. 
 
• A. Bernhardt to send out floodplain maps to CTDEP and EPA. 
 
• K. Keckler to send information on wetland replacement guidance. 

 
• A. Bernhardt to set up a conference call for April 1, 2009 to discuss the Area A Wetland 

toxicity test results further. 
 

• EPA to further review Area A Wetland data.   Follow-up phone call scheduled for 1 PM on 
April 1 between Navy, EPA, CTDEP and Tetra Tech. 
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• D. Conant to explore non-CERCLA Navy funding options for improving the Area A 

Wetland.    
 

• Possible Partnering Meeting on April 28, 2009 regarding the Zone 7 PDI and Inner/Outer 
Pier 1. 
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Topic 2 - Item 3 
Planning Method for Pre-Design Investigation of Lead in Zone 7 

 
General 
 
• Zone 7 is entirely covered with pavement and buildings; no grass-covered areas.  
 
• Zone 7 groundwater is GB. 
 
• Remediation is likely to be carried out for the Industrial/Commercial (I/C) scenario, which 

considers:  
 

o Mass results in the top 2 feet compared to Direct Exposure Criteria (DEC) (e.g., 1090 
mg/kg for lead), and  

 
o Leachate results (TCLP or SPLP) in soil above the seasonal high water table compared 

to CT RSR Pollutant Mobility Criteria (PMC) (0.15 µg/L for lead) or Alternative PMC 
(TBD). 

 
• Depth to seasonal high groundwater varies across the zone from about 3 feet bgs to about 7 

feet bgs. 
 
• From previous investigations, some results exceed PMC criteria for lead and antimony. 
 
• From previous investigations, some results exceed residential DEC criteria for PAHs, 

antimony, arsenic, and lead. 
 
EPA Concerns and Suggestions (October 8, 2008 email) 
 
• At some locations, EPA noted that there were elevated mass and/or leachate results at depth 

but no samples at 0-2 ft.  
 
• There are some criteria exceedances west and east of Building 456, but sample density is 

low in those areas. 
 
• In general, EPA judgment is that sampling density not consistent with contaminant 

concentrations. 
 
• EPA suggested specific locations and depths for a minimum of 34 additional samples, and 

additional analyses for PAHs, total and TCLP/SPLP lead, and total and TCLP/SPLP 
antimony, depending on sample location.  Biased sampling approach used to determine 
sampling locations. 

 
Potential Methodologies 
 
• Approach 1 – Develop sampling and analysis plan following biased sampling approach.  

Consider EPA’s suggestions during development of plan. 
 
• Approach 2 – Develop sampling and analysis plan following statistically-based sampling 

approach.  Additional sampling locations based on statistically-derived approach using Local 
Uncertainty Modeling.  Details of the approach are summarized below: 

 



 Page 2 of 2

o For a given contaminant, the Local Uncertainty Modeling incorporates:  
 

 Locations (x, y, and z coordinates) of previous sampling  
 Results of previous analyses  
 Regulatory criterion  

 
To determine a 3-D map of the degree of uncertainty of exceeding the regulatory criterion 
at each unsampled location.  This map can be presented as a series of “slices” cut at 
each depth (see example schematic in Attachment 1). 
 
o These recommended techniques were established in the 1990s, have been well 

documented, and have been extensively applied. 
 
• The Team needs to come to a consensus on whether to use Approach 1, Approach 2, or 

other approach to develop a PDI sampling and analysis plan.  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT 1 



 
     
 
 
 
 

 
 
 
 
 
 
 
 

 
 

Figure 1 Three-dimensional Dioxin Data in Passaic River Sediment (log ppt) (Data from Passaic River 
in NJ, part of the Diamond Alkali Superfund site investigation) 

Figure 2: Measure of Type 1 uncertainty: 
variance of local uncertainty models  
(i.e., the type of 150±100, if 50 is the 
criterion) 

Figure 3: Measure of Type 2 uncertainty: 
difference between the expectation and the 
criterion (i.e., the type of 60±10, if 50 is 
the criterion) 

Figure 4: Final uncertainty measure: combination of the two uncertainties, i.e., the ratio of the two – 
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Meeting Location:  EPA Region I, Boston, MA 
 
Agenda Topics:   
 

1. Non-time Critical Removal Action Work Plan for sediment at Pier 1 Inner and Outer areas 
 

2. Area A Wetland RI 
 

3. Lower Base FS - Follow-up issues from 16 March meeting (Remaining outstanding 
issues)  

 
4. Miscellaneous Issues and Meeting wrap up 

 
Minutes Recorded by: N. Balsamo 
 
Participants: 
 

U.S. Navy (Navy): Dick Conant, Val Jurka, and Jim Gravette (new RPM) 
 
U.S. Environmental Protection Agency (EPA) Region I: Kymberlee Keckler and Bart 
Hoskins  
 
Connecticut Department of Environmental Protection (CTDEP): Mark Lewis 
 
U. S. Fish and Wildlife Service (USFWS): Ken Munney  
 
Tetra Tech NUS (TtNUS):  Corey Rich, Nina Balsamo, Aaron Bernhardt, Jean-Luc 
Glorieux (by phone), and Betty Li (by phone) 
 
Tetra Tech EC, Inc. (TtECI): Dan Sullivan and Roxanne Clarke 
 
Gannett Fleming (GF):  Greg Kemp and Todd Finlayson 
 
 

Time of Meeting: 9:00 AM to 4:30 PM 
 
 
Topic 1: Non-time Critical Removal Action Work Plan for sediment at Pier 1 
Inner and Outer areas 
 

• Item 1. Review final draft of work plan 
 

• Item 2. EE/CA Revision - Outstanding Issues 
 

• Item 3. Discuss Plan of Action and Milestones for project implementation 
 
Copies of the Draft Final Non-Time Critical Removal Action Work Plan (NTCRA WP) for Sediment 
Removal at Pier 1 Inner and Outer Areas was passed out. V. Jurka reviewed the March 16 
meeting discussion regarding additional characterization for waste disposal purposes: samples 
will be taken at three locations, at the top and bottom at each location, for a total of six samples.  
If one location cannot be sampled, it will be replaced with another location so that there will still 
be six samples, and all of the samples will be analyzed for PCB aroclors.  V. Jurka stated that the 
original EE/CA included an estimate that the excavated sediment will be 20% hazardous and 
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80% non-hazardous, but that the Navy will do TCLP tests to improve the estimate for the amount 
of sediment that has the toxicity characteristic of hazardous waste.  If the estimated amount of   
hazardous waste is less than EE/CA estimate, it is likely that additional money will be available to 
conduct dredging in Outer Pier 1. 
 
Dick Conant stated that the Navy asked Nina Johnson to look for money to see if they can quickly 
modify the contract if necessary. 
 
V. Jurka mentioned the sample acquisition strategy and that TtNUS was awarded the contract for 
the additional sampling. 
 
D. Conant stated the Navy will try to dredge within the environmental window. First they need to 
finalize the work plan and EE/CA. Corey Rich stated he will do a brief work plan addendum, 
which is due to the Navy in June 2009.  Hopefully sampling will be in July or August.  Sediment 
samples will be tested for PCB aroclors and TCLP metals. 
 
Action Item: TtNUS will prepare a brief work plan addendum for Inner Pier 1 waste 
characterization sampling.  
 
D. Conant said that after the additional sediment sampling results are available, the Navy can 
determine how far dredging can go with the available funding.  He also discussed the progress of 
the Pier 1 demolition project.  The pile pulling is going well; the piles are not breaking off at the 
mudline.  Pier 1 pile removal should be completed in 4 to 6 weeks. 
 
D. Sullivan said he expects to get a sediment transportation and disposal proposal tomorrow.  
This proposal will help TtEC understand costs associated with the NTCRA. 
 
G. Kemp requested that coordinates (northings and eastings) of existing and proposed sampling 
locations be provided to clarify descrepancies previously noted.  V. Jurka suggested including 
them in the work plan.  G. Kemp said that the dimensions of the Inner Pier 1 need to be clarified, 
as they are different in different documents. D. Conant said he would measure the Inner Pier, if 
necessary. 
 
D. Sullivan asked K. Keckler if she had any comment on the Draft Final NTCRA WP to address in 
the Final version. K. Keckler mentioned that she would be happy with a tracked-change 
document.  It would expedite EPA’s review of the changes. 
 
G. Kemp said we need to clarify northings, eastings and dimensions for a better estimate of 
volume.  He said the 3rd paragraph on page 6, Section 3 was confusing as to when it refers to 
Inner Pier 1 and when it refers to Outer Pier 1.  The main issue for the final NTCRA WP is 
turbidity monitoring. G. Kemp thinks background monitoring should be where the dredging will be 
conducted, not out in the river.  Turbidity monitoring was further discussed.  G. Kemp wants 
background turbidity readings taken in the work zone, then after dredging in the work zone. The 
turbidity meter would be placed inside where the curtain will go and monitored for 1 week (call it 
baseline, not background), then monitor to determine when to the open curtain. Water may be too 
shallow in Inner Pier 1 for an anchored turbidity meter while the project is going.  When done 
dredging, use a hand-held meter to determine when to the open curtain.  The group agreed to not 
have a buoy meter in the work zone during operations.  
 
K. Keckler retrieved drawings showing scaled aerial photographs of the Lower Subase.  C. Rich 
reviewed them versus drawings in the NTCRA WP and suggested the difference in the Inner Pier 
1 length in different reports is the result of the correct footprint of the CIF building, which extends 
into the Inner Pier 1 area, not being correctly shown on the drawings.  C. Rich suggested that the 
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NTCRA drawings should be updated using the aerial maps and said TtNUS would give the aerial 
maps to TtECI.  
 
Action Item:  TtNUS will provide available aerial mapping in electronic format to D. Sullivan at 
TtECI for use in updating WP figures.  
 
The Team discussed characterization of excavated sediment and agreed that each barge needs 
to be fully characterized before it leaves the Subase. 
 
D. Sullivan said the turbidity curtain will be anchored a minimum of every 50 ft.  The curtain will 
be 2 to 3 ft longer than the depth at high tide.  D. Sullivan said the fatal flaws with a clamshell are 
that the water is too shallow and the clamshell is not good in corners. The excavator will use a 
small bucket and during its use the operator will try to retrieve buckets filled with sediment and 
minimize the amount of water.  The deck barges will have non-woven geotextile wrapped jersey 
barriers to dewater the sediment in the barges outside of the curtain.  Water generated during the 
dewatering process will be allowed to drain directly into the Thames River.  The barges will be 
moored until sediment is characterized.  D. Sullivan does not yet know what disposal sites will be 
used for the sediment.  A frac tank will be available as a “safety net”, just for “nuisance water”.  If 
water is collected in the tank, it will be taken offsite for treatment and disposal.   D. Sullivan said 
there is no room for the tug to go into the Inner Pier 1 area, but the deck-mounted excavator can 
move the barge itself.  
 
C. Rich said TtNUS will use information from the NTCRA WP to revise and update the Inner Pier 
1 EE/CA.  The EE/CA will also evaluate the possibility of addressing portions of Outer Pier 1 
during the NTCRA.   G. Kemp said the NTCRA WP focuses on Inner Pier 1, but if sediment is 
also removed from Outer Pier , the WP needs to also address that. D. Sullivan said there would 
also be a turbidity curtain placed around Outer Pier 1 if dredging is conducted in that area.  
 
G. Kemp said he had provided comments on the Final EE/CA after it went final. The Navy and 
TtNUS requested that the comments be forwarded to them so that they could be considered 
during revisisions to the EE/CA . 
 
K. Keckler mentioned that their office is moving and she is in the process of sending boxes to the 
record center. 
 
Navy and TtECI need draft EPA comments on the Draft Final NTCRA WP. 
 
Action Item:  EPA will provide draft comments on Draft Final NTCRA WP and comments on 
Final EE/CA. 
 
TtECI/Navy will prepare a revised Draft Final NTCRA WP to address today’s EPA concerns.  
 
D. Conant asked M. Lewis about the Coastal Zone Form, CERCLA Exemptions.  M. Lewis said 
the Navy should submit an application for informational purposes only.  M. Lewis will provide a 
401 Water Quality Certification template.  
 
Action Item:  M. Lewis to provide Navy with a 401 Water Quality Certification template. 
 
M. Lewis stated that he had discussed sediment cleanup goals with Tracy Iott in response to a 
request from C. Rich.  The CTDEP would typically want sediments to be remediated to non-
detect PCBs and an ERM-Q less than 0.5.  The Team discussed that the goals proposed by the 
CTDEP were well below those established during the Thames River Validation Study and that 
Tracy Iott was unfamiliar with the work that was done to establish the cleanup goals.  The Team 
suggested setting up an informational call between the Navy and CTDEP to explain what was 

 3 of 9 



Meeting Minutes  
May 14, 2009 Meeting in Boston, MA 

NSB-NLON, Groton, CT 
 
 

done to date to determine the Thames River sediment cleanup criteria.  B. Hoskins pointed out 
that if results are above certain screening levels, a baseline ecological risk assessment needs to 
be done, and it was done for this project and was used to develop the cleanup goals. 
 
 
Topic 2: Area A Wetland RI 
 
1.  Discuss toxicity test results, preliminary remediation goals, and initial contamination 
nature and extent maps. 
 
A. Bernhardt reviewed his handout, which was emailed to the Team prior to the meeting. 
The handout contained nine figures comparing PAHs, PCBs, DDT, and DDE results to EPA and 
Navy NOEC and LOEC values and geometric means of the NOEC and LOEC values; a table 
comparing EPA and Navy NOECs and LOECs; tables of sediment results, Threshold Effect 
Concentration (TEC) quotients, and Probable Effects Concentration (PEC) quotients; and a cover 
memo that discussed the figures and tables.  A NOEC is the highest contaminant concentration 
that did not have an effect and a LOEC is the lowest contaminant concentration that did have an 
effect.   
 
Table 2 bottom depths need to be corrected for some samples because sample bottom depths 
that say “4” are in inches, whereas other sample depths are in feet.  A. Bernhardt, B. Hoskins, 
and K. Munney discussed the information and tried to resolve differences between the NOECs 
and LOECs suggested by the EPA and Navy.  The primary issue relates to a disagreement over 
whether SD75 should be considered a toxic sample.  B. Hoskins said one reference did well but 
one did not, so the fair way is to use a combined reference.  The Navy does not agree because 
both reference stations were collected in areas with little contamination and even the reference 
station with lower survival and growth was not grossly impacted.  Therefore, the Navy does not 
believe that a site sample should be expected to have better growth or survival than a reference 
station.    
 
A. Bernhardt said if you compare figures, the areas are not that much different whether using the 
EPA or Navy NOECs and LOECs.  J. Gravette said the PAH values looked low compared to 
Region 3 standards.   
 
K. Keckler would be interested in a map with all the EPA and Navy NOECs and LOECs overlaid 
to easily see how they compare.  A. Bernhard planned to determine the methodology first.  B. 
Hoskins noted that sample location 2WSD66 was toxic to Hyalella azteca and 10 TEC-Qs were 
exceeded at this location, so he thinks that sediment should be removed from that location.  B. 
Hoskins was considering a criterion of 8 to 10 TECs exceedances as showing a potential 
ecological concern.   A. Bernhardt noted that reference locations 82, 83, and 84 have 7 to 8 TECs 
exceedences (but no toxicity test data) so 8 TEC exceedences is too conservative.  B. Hoskins 
asked how big the circles around the exceedance locations are, and suggested bounding using 
the mid-point between exceedance and non-exceedance locations or kriging.  
 
B. Hoskins said it is easier to have fewer cleanup goals.  G. Kemp said it is hard to limit cleanup 
goals if there are 10 TECs. K. Keckler inquired about toxic status.  A. Bernhardt said he is using 
chemical concentrations as criteria, not toxicity, because you need typically need chemical 
concentrations for cleanup numbers, although you could have a cleanup goal based on the 
number of TEC exceedences. 
 
B. Hoskins said the issue is not just excavation of sediment but wetland restoration – it doesn’t 
make sense to leave phragmities between restored areas.  It would be good to know where to 
stop excavation before going out to complete the remediation.  D. Conant stated that whether or 
not to backfill excavated sediment has not yet been determined. 
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The areas outlined in orange on Figures 1 and 2 were compared and it was determined that the 
yellow area (greater than NOEC but less than LOEC) should not be included within the orange 
outlined area. 
 
The team could not reach consensus on the major issues during the meeting; therefore, a follow 
up conference call was scheduled. 
 
Action Item: A follow-up call on Area A Wetland is scheduled for May 27, 2009 at 10:00 AM. 
 
Action Item:  A. Bernhardt to add the meaning of the line colors to the legend of the wetland 
figures and not include yellow area within red area on Figure 1.   
 
Topic 3:  Lower Base FS - Follow-up issues from 16 March meeting (Remaining 
outstanding issues)   
 
Item C:  Review of final revised tag maps and extent of contamination diagrams for Zone 
IV and Pier 1. (To address to Items A & B later.) 
 
C. Rich passed out a handout with a cover memo, ERM-Q calculations, and 14 tag maps. This 
handout had been emailed to the Team prior to the meeting.   K. Keckler had previously sent an 
email saying she was fine with the calculations.  Since the calculations had not changed since 
April, C. Rich discussed the tag maps, noting that the purple area at Outer Pier 1 and the pink 
area on the Zone 4 figures were artifacts from the Validation Study and were no longer 
considered as the remediation areas.  D. Conant said that the Pier 6 dredging boundary shown 
on the Zone 4 figures may not be accurate.  For total ERM-Qs at Outer Pier 1, C. Rich noted that 
the area expands with depth, and that at each depth the ERM-Q area more than covered the 
PCB areas.  C. Rich said dredging the top 2 feet and placing clean fill would alleviate ecological 
risks, whereas removing all contaminated sediment would eliminate ecological risks and land use 
controls (LUCs).   The team needs to resolve remediation goals and areas now to allow the 
EE/CA and FS to proceed.  Future use issues will be determined during the feasibility study. 
 
C. Rich then reviewed the Zone 4 tag maps, noting the since the FS, the estimated sediment 
remediation volume in Zone 4 increased to 11,000 cubic yards. Similar to Outer Pier 1, the ERM-
Q exceedance area increases with depth and the ERM-Q area generally covers the PCB area at 
Zone 4.   
 
K. Keckler asked how deep the bedrock is at the dredge buffer.  D. Conant estimates the bedrock 
is 50 to 60 feet at that location. 
 
K. Munney said he did not review the Validation Study (where the ERM-Q of 1.17 was 
determined), but he reviewed the ERM-Q calculations and in some Zone 4 locations PAHs were 2 
to 5 times greater than ERMs. He asked the team if this was accounted for in toxicity testing.  B. 
Hoskins thinks the high PAHs get averaged away.  C. Rich said there were no clear results in the 
toxicity tests and that locations of concern with high PAHs generally get captured inside the 
dredge buffer line. V. Jurka said that they did reduce the number of COCs to the primary COCs 
during the Validation Study and that some PAHs may not be bioavailable. 
 
C. Rich asked if the ERM-Q of 1.17 is the correct number.  K. Keckler said yes.  C. Rich asked if 
the Navy can use these ERM-Qs/calculations/ figures to move forward with the FS. The Team 
decided to discuss this topic again on May 27, 2009 in light of information provided by CTDEP 
and questions asked by K. Munney. 
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B. Hoskins said that ERM-Qs were acceptable for Pier 1 and the Navy can go ahead with the Pier 
1 EE/CA.  For Inner Pier 1, the NTCRA will remove sediment to bedrock. 
 
Action Item: K. Munney to review Zone 4 sediment ERM-Q information.  The acceptability of the 
selected ERM-Qs and tag map areas for Zone 4 will be discussed during the May 27, 2009 
conference call. 
 
D. Conant to provide the updated dredge boundary for Pier 6 to TtNUS. 
 
Topic 3 Item B: Pre-Design Investigation "strawman" for Zone 7 lead 
 
N. Balsamo passed out the handouts, which included a summary of the four-step method of 
planning the investigation, six pages to explain the geostatistical method used, and 28 figures.  
These handouts had been emailed to the Team prior to the meeting.  N. Balsamo reviewed the 
first steps of planning the investigation, which included reviewing site history and comparing 
boring logs to analytical results.  B. Li reviewed the geostatistical method, and N. Balsamo 
reviewed relevant regulatory requirements and how the information was combined to select the 
boring and sample locations. Under the industrial/commercial scenario, soil that exceeded 1,090 
mg/kg in the top 2 feet beneath pavement would be remediated.   For the residential scenario, 
mass lead greater than 400 mg/kg was relevant to a depth of 15 feet to determine the area of 
risk.  
 
G. Kemp said that the geostatistical approach to developing the sampling plan was acceptable, 
but since the Navy will actually remediate to the industrial/commercial scenario, not the 
residential scenario, that it would be more cost effective to do fewer deep samples and more 
surface samples. C. Rich said the area greater than 400 mg/kg needs to be established to 
determine the area with LUCs; G. Kemp said LUCs are already needed wherever we only 
remediate to 1,090 mg/kg in the top 2 feet.  
 
M. Lewis said this is one of the more rigorous approaches he has seen but he does expect some 
degree of understanding of concentrations to 15 feet.   K. Keckler asked if there are 
concentrations the CTDEP would not allow leaving in place to depth.  M. Lewis said probably not.   
 
J. Gravette suggested removing 7PDI 10 and 7PDI11 because the age of the buildings preceded 
ash incineration.  D. Conant asked if the figures could be changed to show reduced uncertainly 
beneath Buildings 157, 106 and 103 for the same reason. 
  
C. Rich said this PDI method will be used to develop sampling plans for all the zones. The three 
dimensional kriging maps will help to refine the volume estimates for the FS.  The FS will proceed 
with the data that what we have, and the draft PDI work plan will be done before the FS is 
completed.  The data collected under the PDI Work Plan will be incorporated into future 
documents. 
 
C. Rich mentioned that the uncertainty model could be revised based on field XRF testing and the 
uncertainty analysis and kriging would be revised based on the PDI results. 
 
Action Item:  The Team is to conduct a meeting to determine which contaminants will be further 
investigated in each zone. 
 
Topic 3 Item A. Copper and Arsenic in LB groundwater. Status of groundwater resampling 
effort.  
 
C. Rich passed out the handout which he had previously emailed to the Team before the 
meeting. The Navy will conduct two rounds of sampling to address CTDEP’s concerns with 

 6 of 9 



Meeting Minutes  
May 14, 2009 Meeting in Boston, MA 

NSB-NLON, Groton, CT 
 
 

copper and arsenic in Lower Subase groundwater.  The Navy has funded TtNUS to conduct the 
sampling. TtNUS plans to complete the work plan ASAP for early fall sampling, to be followed by 
the second round next spring. 
 
The handout included a summary table of the proposed groundwater monitoring wells to be 
sampled on a zone-by-zone basis, based in part on which wells had previous detections greater 
than the SWPC.  The table includes two Zone 4 wells (WE5 and 19MW4) that were destroyed.  If 
necessary, those locations could be sampled using temporary wells.  G. Kemp said the arsenic in 
Zone 1 could be related to Building 29.    
 
M. Lewis said he needed a day or two to think about the proposed sampling.  The selected wells 
will be discussed during a conference call scheduled for May 20, 2009. He will email a link of CT 
guidance for groundwater monitoring, but said the state has no specifics on temporary wells. 
 
Action Item: Navy and TtNUS will conduct a conference call with M. Lewis/CTDEP to discuss 
selected wells for arsenic and copper monitoring on May 20, 2009.  M. Lewis will email a link for 
CT guidance on groundwater monitoring to team. 
 
Topic 4: Miscellaneous Issues and Meeting wrap up 
 
 1. Groundwater monitoring - DRMO/Area A/Goss Cove  
 
 2. Status of NAVFAC Groundwater Monitoring and Landfill Cap O&M contract 
 
 3. RAB Newsletter and tentative meeting 
 
 4. SUBASENLON IR instruction status 
 
K. Keckler mentioned that we are close to deleting the base from the NPL, and would like to 
celebrate this with the community. 
 
Navy said the last item the Navy owes on OU9 is the plat map and Class A2 survey for the ELUR.  
M. Lewis said it should have the meets and bounds survey of the restricted area in terms that are 
obvious in real life for a lay person, such as buildings. 
 
TtNUS to provide a revised IR Instruction figure to the Navy. 
 
D. Conant suggested a production call in mid-June rather than meeting again in Boston.  
K.Keckler would like a clear agenda before then.  
 
Action Item: Technical /RAB (evening)/ Wetland meetings scheduled for July 15, 2009.  The 
technical meeting will be conducted at 1300 at NSB-NLON.  
 
C. Rich said the human health risk assessment (HHRA) for the feasibility study will be ready in 
the next week or so.  Should we submit this to Chau Vu now (through K. Keckler)?  K.Keckler 
said yes. 
 
Action Item: TtNUS to submit HHRA to EPA for review prior to proceeding with the FS. 
 
The next version of the Lower Subase Feasibility Study will be draft final. 
 
C. Rich asked how to prepare a final set of response to comments for the FS.  Should we include 
all meeting minutes?  K..Keckler said yes.  She has no preference on how it is done.  J. Gravette 
suggested chronologically.  
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G. Kemp returned to the topic of the PDI “strawman”. TtNUS’s proposed PDI has only SPLP for 
additional leachate testing – do we need TCLP testing?  K. Keckler said it depends on why you 
are sampling.  G. Kemp said the zones will be paved anyway, which in his mind constitutes a cap 
and there will be LUCs anyway.  K.Keckler said she will talk to Dave Peterson.  
 
Action Item:  K. Keckler to talk to Dave Peterson about the need for additional TCLP testing for 
the soil PDI. 
 
D. Conant will take photos of the Pier 1 demolition and get them to the Team.  He doesn’t need to 
measure Inner Pier 1 because the aerials provided the needed information. 
 
The meeting adjourned at 4:30 PM.   
 
Summary of Conclusions: 
 

• ERM-Qs were acceptable for Pier 1 and the Navy can go ahead with the Pier 1 EE/CA. 
 
Summary of Action Items: 
 

• TtNUS to do brief work plan addendum for Inner Pier 1 waste characterization sampling. 
 
• EPA to provide draft comments on Draft Final NTCRA Work Plan. 

 
• EPA to provide the post-final comments on the Final EE/CA. 

  
• M. Lewis to provide the Navy with a 401 Water Quality Certification template. 
 
• The next version of the NTCRA Work Plan will again be Draft Final.  Corrections will be 

provided in track-change mode. 
 
• TtNUS will provide aerial mapping of Pier 1 area to D. Sullivan.  

 
• An informational call needs to be set up between the Navy, B. Hoskins and CTDEP (M. 

Lewis and Tracy Iott) to discuss how the sediment ERM-Q and PCB criteria were 
determined. 

 
• For the Area A Wetland handout – TtNUS to correct the bottom depths on Table 2 so that 

they are all in the same units, label the figure line colors in the legend, and remove the 
yellow area from the orange-outlined area in Figure 1. 

 
• A follow-up call on Area A Wetland is scheduled for May 27, 2009 at 10 AM. 

 
• A conference call will be conducted on May 27, 2009 to discuss whether the Navy can 

move forward using the ERM-Q criterion of 1.17 and the calculations and figures 
provided for Zone 4. 

 
• A meeting needs to be scheduled to plan which contaminants will be further investigated 

in the PDI for each zone. 
 

• A conference call is scheduled for May 20, 2009 at 3:00 PM with M. Lewis/CTDEP to 
discuss selected wells for arsenic and copper monitoring.  
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• D. Conant to provide the updated dredge boundary for Pier 6 to TtNUS. 
 

• M. Lewis to email a link for CT guidance on groundwater monitoring. 
 

• A Team production call is tentatively scheduled for June 17, 2009.  Need to prepare and 
provide an agenda. 

 
• TtNUS to submit the HHRA to EPA for review prior to proceeding with the FS. 

 
• Technical /RAB (evening)/ Wetland meetings are scheduled for July 15, 2009.  The 

technical meeting will be at 1:00 PM at NSB-NLON.  
 

• K. Keckler to discuss with Dave Peterson whether there is a need for TCLP testing as 
part of the soil PDI. 
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ZONE 7 PRE-DESIGN INVESTIGATION FOR LEAD IN SOIL 
 
 
Determination of Pre-Design Investigation 
 

Step 1:  Review of Existing Information 
 

• 1A Review of Site History, Plan View, and Borings 
 

◊ An incinerator was historically located in the area of the southern portion of Building 
478 (Figure 1).  

 
◊ A dumpster washing area was located at the eastern side of Building 456, north of 

20TB7. 
 
◊ The incinerator was demolished and dumpster washing activities were ceased before 

Buildings 456 and 478 were constructed. 
 
◊ Surface elevations vary from approximately El 6 to El 10 (1982 Datum). 
 
◊ The majority of the site is underlain by sand with various amounts of gravel. 

 
◊ The top 2 feet consist of a few inches of asphalt underlain by sand with some gravel 

in all Zone 7 boring logs (except 20MW1 at the top of the railroad slope). 
 
◊ Ash, cinders, and metal were documented as shallow as 2 to 4 feet and as deep as 

14 to 16 feet. 
 

• 1B Comparison of  Boring Logs to Analytical Results 
 

◊ All five samples in the top 2 feet had lead < 1090 mg/kg. 
  
◊ Figure 2 illustrates the locations of Sections A-A and B-B.  

 
◊ Figure 3 illustrates Section A-A through 20MW7, MW3-7RI, 20TB3, 20MW4, and 

20TB1, plus those borings that are offset west of the section (20MW3, 20TB2 and 
20MW2).  Offset borings are represented by thinner borings and offset distances are 
noted.  

 
◊ Section A-A sample locations had no documented ash on boring logs and mass lead 

< 400 mg/kg.  
 
◊ Figure 4 illustrates the Section B-B through 20TB6, 20TB5, 20MW6, MW5-7RI and 

TB11-7RI, plus offset borings 20MW5, TB9-7RI, 20TB4, and 20TB7.   
 

◊ In general, ash documented on boring logs corresponded with higher mass lead 
results, but not able to correlate lack of ash to mass lead < 400 mg/kg in Section B-B. 

 
◊ Two borings had thin layers of clay (TB9-7RI at 3.5-4 ft and 5.5-6 ft, 20TB4 at 2-2.5 

ft) 
 

◊ There is insufficient information to correlate black sand or petroleum odor to lead. 
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Step 2: Geostatistics 
 
Introduction to Geostatistics – refer to other handout 

 
◊ Included mass lead results for 34 samples at 17 borings.  

 
◊ Where duplicates were taken, only the higher result was used. 

 
◊ Input included x, y, and z coordinates and analytical results. 

 
◊ Geostatistical analyses can be updated/revised based on PDI sample results. 

 
• 2A: 3-Dimensional Kriging 

 
◊ Kriging maps were created for every 2-foot interval from 0-2 feet to 14-16 feet below 

ground surface (Figures 5 through 13). 
 
◊ Concentrations estimates were affected by nearby points on all three dimensions. 
 
◊ Color distinctions were made to clearly identify concentrations exceeding the CT 

residential direct exposure criterion (400 mg/kg) and the industrial/commercial site-
specific direct exposure cleanup goal based on the Adult Lead Model (1090 mg/kg). 

 
◊ Additional color distinction (red) to illustrate estimated areas higher than an arbitrary 

level of 4,000 mg/kg. 
 
◊ The 3-D kriging map was used to determine the estimated boundary of the 400 

mg/kg area (Figure 14). 
 

◊ Results of the 3-D kriging show that the contaminated zone extends out in the 
eastern direction toward the railroad. This is because no data are available in that 
area to bound the contaminated zone. The extended contaminated zone is artificial 
and the kriging maps suggest that additional sampling is needed for a better 
estimation of the extent of contamination along the eastern edge. 

 
• 2B: Uncertainty Method  

 
◊ Further analysis was performed in addition to kriging interpolation. 

 
◊ Uncertainty maps indicate zones where 1) the estimated concentrations are less 

certain and 2) such uncertainty will cause significant confidence problems in 
delineating areas corresponding to regulator criteria.  

 
◊ An advanced uncertainty analysis method was used to account for multiple factors, 

including 1) data sparsity, 2) level of contamination, and 3) decision making criteria. 
 

◊ The generated uncertainty maps (Figures 15 through 23) show the uncertainty of 
exceeding 400 mg/kg affected by all of the contributing factors mentioned above. 

 
◊ Figures 24 and 25 show the uncertainty of exceeding 1090 mg/kg in the top 2 feet 

based on probability.  
 

◊ Expect little to no areas exceeding 1090 mg/kg in top 2 feet based on lack of ash, 
cinders, and metal flakes in boring logs in top 2 feet. 

 



 3 of 4 

Step 3:  Review of Regulatory Requirements 
 

• Residential Scenario 
 

◊ Mass lead in soil to a depth of 15 feet is compared to the CTDEP residential direct 
exposure criterion (400 mg/kg) to determine the area of risk. 

 
• Industrial/Commercial Scenario 

 
◊ Mass lead in soil to depth of 2 feet (beneath pavement) is compared to the 

industrial/commercial direct exposure cleanup goal (1090 mg/kg). 
 

• Both scenarios 
 

◊ Pollutant Mobility: Compare leachate results (SPLP or TCLP) from soil above the 
seasonal high groundwater table to the CTDEP PMC or Alternative PMC (unless 
environmentally isolated). 

 
◊ Compare TCLP leachate results from soil both above and below the water table within 

the area of risk to toxicity characteristic for hazardous waste (5 mg/L). 
 
 

Step 4:  Combine Geostatistics with Site History, Boring Logs, and Regulatory 
Requirements to Select Additional Sample Locations 

 
•  Determine 400 mg/kg boundary both above and below water table (to 15 ft.) 

 
◊ Eleven PDI sample boring locations (7PDI-1 through 7PDI-11) were selected within 

the areas of highest probability, as shown on Figure 26. 
 
◊ Each location to be drilled to16 ft bgs using large-diameter direct push technique 

(DPT) equipment or hollow stem auger (HSA) with split spoon sampling every 2 feet. 
 

◊ At sample locations that do not visually indicate ash, cinders, metal flakes, or clay,, 
analyze one subsurface sample for mass lead at each boring.   

 
◊  At sample locations that visually indicate ash, cinders, metal flakes, or clay, analyze 

two subsurface samples from each boring for mass lead – one sample depth TBD in 
the field (either top of ash or location with maximum visible ash) and one sample at 
14-16 ft bgs.  Select samples for analysis that 1) contain ash, cinders, or flakes, or 2) 
are beneath a clay layer.   

 
• Collect surface samples (0 to 2 ft bgs) for comparison to 1090 mg/kg   

 
◊ Two additional locations (7PDI-12 and 7PDI-13) to be drilled 0 to 2 ft bgs.   
 
◊ Analyze the surface sample for mass lead at each PDI boring location (7PDI-1 through 

7PDI-13). 
 

• Triad approach 
 

◊ Can revise uncertainly model based on field XRF and GPS coordinates. 
 
◊ Can adjust PDI sampling locations based on revised uncertainty analyses. 
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◊ Confirm XRF with fixed-laboratory analyses. 
 
 

• Leachate analysis  
 

◊ Figure 27 displays locations of TCLP and SPLP already performed.  Figure 28 
displays TCLP and SPLP results on Section B-B with all additional borings offset. 

 
◊ TCLP results exceed 5 mg/L at two locations - 6 to 8 ft bgs at 20MW5 (45.9 mg/L) and 

12 to 14 ft bgs at 20MW6 (17.4 mg/L). 
 

◊ Perform SPLP testing on all collected samples above the water table. 
 
 

• Comparison to EPA suggested sampling for lead 
 

◊ EPA plan suggested 126 feet of drilling to obtain 63 TCLP/SPLP lead samples and 61 
mass lead samples. Suggested sample depths at 1 to 2 feet and 2 to 4 feet bgs.   

 
◊ Combination Statistics/Borings/History-based plan determined 180 feet of drilling to 

obtain an estimated 30 mass lead samples and 15 SPLP samples to address lead.    
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ESTIMATED LEAD CONCENTRATIONS (KRIGING RESULTS)
ELEVATION: -4 TO -2 FEET 
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ESTIMATED LEAD CONCENTRATIONS (KRIGING RESULTS)
ELEVATION: -6 TO -4 FEET 
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ESTIMATED LEAD CONCENTRATIONS (KRIGING RESULTS)
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Data for Geostatistical Analysis

34 lead mass data collected from 17 soil borings

Input for geostatistical procedures: 

• Analytical results (for duplicates, the 
higher measurement was used)

• x-, y-, z- coordinates
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Step 1: 3D Kriging

…

Data

Spatial Correlation Info 
Determined from Data

Estimated Lead Concentration Maps for every 2-ft 
interval (slices from the 3D kriging result map)

+
KrigingKriging
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Step 2: Uncertainty Analysis - Why?

How good is this map of 
kriging results?
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Step 2: Uncertainty Analysis - How?

Method 1: Kriging variance (or error variance) – results are not so great …



5

Step 2: Uncertainty Analysis - How?

Method 2: An advanced uncertainty analysis method 
published on ES&T*, which considers:

Data density/sparsity (kriging variance)
Contaminant concentrations
Decision making criteria (e.g., regulatory criteria)

* Barabas, N., Goovaerts, P., and Adriaens, P., 2001, Geostatistical Assessment and Validation of Uncertainty for Three-
Dimentional Dioxin Data from Sediments in an Estuarine River, Environmental Science & Technology, 35, 3294-3301.
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Uncertainty in delineating lead = 
400 mg/kg zone (residential 
cleanup goal for lead)
Red = most uncertain
Blue = least uncertain
Blue area inside the “red belt” = 
area with high confidence that lead 
concentration exceeds 400 mg/kg
Blue area outside the “red belt” = 
area with high confidence that lead 
concentration is below 400 mg/kg

(results are based on the spatial 
representativeness of available data)

Step 2: Uncertainty Analysis
- Example Result for Mass Lead
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April 6, 2010 Comment Resolution Meeting in Boston, MA 
(Minutes edited to include only Agenda Topic 1)  

 
Meeting Location:  EPA Region I Offices, Boston, MA 

Subject:  To review the Navy’s April 1, 2010 responses to EPA’s March 1, 2010 comments on the Draft 
Final Lower Subase Feasibility Study, Naval Submarine Base – New London and resolve outstanding 
technical issues for this report. 

Minutes Recorded by: N. Balsamo  

Participants:  

U.S. Navy (Navy): Richard (Dick) Conant, Jim Gravette, Susan Bird (by phone, Topic 3 only) 

Tetra Tech NUS (TtNUS):  Corey Rich, Nina Balsamo, Jean-Luc Glorieux (by phone), Lee Ann 
Sinagoga (by phone, Topic 1 only) 

U.S. Environmental Protection Agency (EPA) Region I: Kymberlee Keckler, Dave Peterson 
(Topics 3 and 4 only), Chau Vu (Topic 1 only) 

Gannett Fleming (GF):  Greg Kemp, Todd Finlayson (by phone) 

Connecticut Department of Environmental Protection (CTDEP): Mark Lewis 

U. S. Fish and Wildlife Service (USFWS): Ken Munney (Initial discussion only) 

Agenda Topic 1: Human Health Risk Assessment Issues and Determination of COCs and PRGs 

Human Health Risk Assessment Issues: The Team discussed RTC General Comment (GC) 3 
regarding whether or not to again update the Human Health Risk Assessment (HHRA) using new 
Chromium VI [Cr(VI)] screening values and, if necessary, PRG calculations.  TtNUS reissued the HHRA 
in September 2009, but EPA Cr(VI) screening values were issued three months later, in December 2009.  
Lee Ann Sinagoga (TtNUS) said screening values keep changing, chromium is not a primary contaminant 
of concern, and chromium is reflective of background, so the change in the screening level does not 
affect decision making for the Lower Subase.  EPA responded that it is not the protocol to screen based 
on background and there will probably be a cleanup number for chromium for this site or EPA will not be 
able to say is protective.  The Team discussed whether relevant receptors would be affected (child, 
construction worker, industrial/commercial worker, or future resident), the likelihood that allowable 
cumulative risk would be exceeded, how to finish the Feasibility Study (FS), whether this would affect 
locations for excavation or institutional controls, and whether funding for a technical memorandum (Tech 
Memo) could be justified. C. Rich stated that Navy policy and Connecticut (CT) guidance say that we 
don’t need to cleanup below background concentrations; therefore, the effort is not warranted.  K. Keckler 
(EPA) said we need to continue addressing changes in EPA values until the remedy is done.   

C. Vu (EPA) noted that the chromium groundwater risk-based value was slightly above total chromium 
MCL. C. Rich explained that the Lower Subase groundwater is designated by CTDEP as “GB”, so it will 

not be used as drinking water. EPA said the value was then acceptable. 

EPA had no other comments on the HHRA. 
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Conclusion: It was decided that the Lower Subase Soil Pre-Design Investigation (PDI) will be changed to 
address chromium speciation.  Although additional sampling locations do not need to be added, some 
planned sampling locations, especially in Zones 4 and 7, will be analyzed for Cr(III) and Cr(VI).  The 
HHRA will then be redone using the PDI results and the most current risk screening levels (RSLs) in the 
Soil PDI Completion Report.  All of this information will be subsequently captured in the final Record of 
Decision (ROD) for Operable Unit (OU) 4. 

The responses to GC5, GC6, and SCA 39b were addressed through the resolution of the response to 
GC3.  No discussion was necessary for responses to GC4, GC7, GC8, SCA 160, and SCA 161. 

Summary of Conclusions: 

 The Lower Subase Soil PDI will be changed to address chromium.  Although additional sampling 
locations do not need to be added, some planned sampling locations, especially in Zones 4 and 
7, will be analyzed for Cr(III) and Cr(VI).  The HHRA will then be redone using the PDI results and 
the most current risk screening levels (RSLs). 
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APPROACH FOR DETERMINING THE SEASONAL HIGH WATER TABLE AT THE LOWER SUBASE 
NSB‐NLON, GROTON, CONNECTICUT 

 
Initial Issue: May 20, 2010 

 
Introduction 
 
For areas with GB‐classified groundwater,  including  the Lower Subase at Naval Submarine Base  ‐ New 
London  (NSB‐NLON),  the  Connecticut  Department  of  Environmental  Protection  (CTDEP)  pollutant 
mobility  criteria  (PMC)  is  applicable  to  soil  above  the  seasonal  high  water  table,  except  in 
environmentally  isolated  areas  such  as  beneath  buildings.      The  Connecticut  Remediation  Standard 
Regulations (RSRs) state that “Seasonal high water table means, on an annual basis, the highest plane in 
the ground at which plane all pore spaces are filled with water at atmospheric pressure.”  The seasonal 
high water table needs to be established at the Lower Subase to determine which soil sample depths are 
subject to PMC for both historic data and the soil Pre‐Design Investigation (PDI). 
 
Available local water level information includes: 
 

• High tide and low tide potentiometric maps from October 27, 1997 [Lower Subase Remedial 
Investigation (RI) (Tetra Tech, 1999)]  

• Boring logs 

• Historic water level readings from the Phase I RI (Atlantic, 1992) and Phase II RI (B&RE, 1997) 

• National Oceanic and Atmospheric Administration (NOAA) station data for the New London 
Station (Station 8461490) 

• NOAA predicted high and low tide heights for New London Station and Yale Boat House 
 

In the May 12, 2010 comments on the Draft Soil Sampling and Analysis Plan (SAP), CTDEP suggested that 
the mean high water (MHW) table would be an appropriate bench mark in areas where the water table 
is subject to tidal variation.  CTDEP also recommended that this assessment be based on available water 
level data from wells, and observations from boring logs, etc. in areas further from the river that are not 
subject to tidal fluctuation.   

CTDEP would  also  consider  the  seasonal high water  table  to be based on  the  average  seasonal high 
water  table  over  the  course  of  at  least  two  rounds  of  semi‐annual  or  more  frequent  monitoring; 
however, collection of two semi‐annual rounds of water levels would significantly delay completion and 
execution of the soil SAP.  Therefore, an alternative method will be used to determine the seasonal high 
water table. 
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1. Determine MHW in NAVD88 at New London NOAA Station 8461490 (State Pier)  
  
On  sheet 4, the following values for the most recent epoch (1983‐2001) are shown in feet above Station 
datum.   
 

NAVD88 El. 0 is 5.36 ft above station datum.   
MHW is 6.28 ft above station datum. 
 

Subtract NAVD88 above station datum from MHW above station datum to determine MHW in 
NAVD88 datum. 
 

MHW is 6.28 ft – 5.36 ft = El.  0.92 ft NAVD88. 
 
On sheet 5, the following values are shown in feet above Mean Lower‐Low Water (MLLW) 
 

NAVD88 El. 0 is 1.84 ft above MLLW.   
MHW is 2.76 ft above MLLW. 

 
Subtract NAVD88 above MLLW from MHW above MLLW to determine MHW in NAVD88 datum. 
 

MHW is 2.76 ft – 1.84 ft = El.  0.92 ft NAVD88. 
 
2. Determine MHW at Yale Boathouse, Thames River, Station ID 8461467 
 
MHW is not available for the Yale Boathouse station, but predicted tide levels are available.  Comparing 
NOAA tide predictions for January 2010 between New London (sheet 6) and Yale Boathouse (sheet 7), 
Yale Boathouse high tides are 0.1 to 0.2 ft higher; therefore, it is estimated that MHW at Yale Boathouse 
is 0.2 ft higher than at New London NOAA Station. 
 
3. Determine MHW at Lower Subase, NSB‐NLON. 
 
Based on mapping, the Lower Subase  is  located approximately half way between the New London and 
Yale Boathouse (sheets 8  and 9), therefore the MHW is estimated to be the average between the New 
London Station MHW and  the Yale Boathouse Station, or 0.1  ft higher  than  the New  London Station 
value.  
 
MHW at the Lower Subase is estimated at El. 0.92 ft + 0.1 ft = El. 1.02 ft NAVD88. 
 
4. Review of Historic High Tide Data 
 
High  tide  potentiometric  surface maps  for  Zones  1  through  7  on  October  27,  1997  are  shown  on 
Drawings 1 and 2 of Appendix A of  the  Lower Subase RI  (attached  sheets 10 and 11).   Elevations on 
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Drawings 1 and 2 are in the 1982 Base Traverse vertical datum.  NAVD88 elevations are determined by 
subtracting 2.39 ft from 1982 Base Traverse vertical datum.  Estimated Lower Subase MHW in 1982 Base 
Traverse datum = El. 1.02 ft + 2.39 = El. 3.41 ft. 
 

Zones     High Tide Groundwater Elevation (ft)     
    1982 Base    NAVD88       
1 to 4    2.8 to 3.8    0.4 to 1.4         
5 to 7    3.1 to 3.5    0.7 to 1.1       

 
The  high  tide  groundwater  elevation  was  higher  than  MHW  at  the  north  end  of  Zone  1 
[13TB15/13MW21 (3.69 ft) and 13TB16/13MW19 (3.85 ft)], the south end of Zone 4 [(TB1‐4RI/MW1‐4RI 
(3.56 ft) and TB5‐4RI/MW2‐4RI (3.80 ft)], and the northwest corner of Zone 6 [MW5‐6RI (3.51 ft)]. The 
remaining high tide groundwater elevations were at or below MHW (3.41 ft). 
 
Historic water level data from 1991 (sheet 14)[Phase I RI (Atlantic, 1992)] indicates that all water levels 
are  lower than El. 3.41 ft (Base 1982) except 13MW1 (3.58 ft), 13MW2 (3.59 ft), 13MW3 (3.56 ft), and 
13MW4 (3.62 ft), which are located in the northern and eastern sides of Zone 1. 
 
Water  level readings  in 1994 at wells 13MW8 and 13MW9,  in Zone 1 near the Thames River, had high 
water level readings of approximately 3.4 ft (Base 1982)(B&RE, 1997). 
 
Finally, depth to saturated soil is available from boring logs.  When preparing boring logs, sufficient time 
was not allowed for water levels to stabilize, and the time of water reading was not presented relative 
to high or low tide, therefore water levels from boring logs will not be used. 
 
Conclusion: 
 
Based on NOAA MHW for the New London Station (at the State Pier), adjusted upstream to the Lower 
Subase,  the MHW  is estimated at El. 1.02  ft NAVD88  (El 3.41  ft Base 1982). However, historic water 
levels  in Zones 1, 4, and 6  in 1991 and 1997 have exceeded this elevation; therefore, a slightly higher 
groundwater table (El. 1.2 ft NAVD88) will be used.     For simplicity, El. 1.2 ft (NAVD88) will be used as 
the MHW throughout all seven zones  in the Lower Subase.   This approach  is reasonable based on the 
high tide groundwater contours presented on sheets 10 and 11. 
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RESPONSES TO EPA APRIL 13, 2010 COMMENTS AND MAY 28, 2010 REBUTTALS 

DRAFT SAMPLING AND ANALYSIS PLAN  
FOR THE PRE-DESIGN INVESTIGATION FOR SOIL AT THE LOWER SUBASE 

NSB-NLON, GROTON, CONNECTICUT 
 

INITIAL ISSUE: May 18, 2010; Revision 1: June 15, 2010 
 

GENERAL COMMENTS 
 
General Comment (GC) 1: 
 
During our April 6, 2010 meeting, the site team agreed that chromium would be added to the list of analytes 
for the soil PDI and that chromium speciation would be done at selected locations, most likely those with 
higher concentrations.  Since that is unknown until the chromium results were reported, the Navy would 
either 1) wait for those results before selecting which speciation samples to analyze, which should comply 
with holding time requirements, or 2) select locations without knowing the chromium concentration in the 
speciation samples.  Please edit the SAP accordingly. 
 

Response:   
 
One hundred twenty-three total chromium results from previous investigations, including 111 
locations and 13 duplicates, are available for Lower Subase soil.  Samples and results are 
available for all seven zones.  The maximum total chromium concentration detected in the 
previously collected samples was 44.4 mg/kg (Zone 7, 20TB4, 14 to 16 feet bgs), and the 
majority of the concentrations were less than 20 mg/kg.  As discussed during the April 6, 
2010 meeting, currently proposed soil samples to be collected from Zones 4 and 7 will be 
analyzed for chromium.  The samples will be analyzed for hexavalent chromium by 
preparation Method SW-846 3060A and analytical Method SW-846 7196A and total 
chromium by preparation Method SW-846 3050 and analytical Method SW-846 6010C or 
6020A.  Trivalent chromium will be estimated as the difference between the total chromium 
and hexavalent chromium concentrations.  Matrix spikes for both soluble and insoluble 
hexavalent chromium will be analyzed by SW-846 Method 3060A (preparation) and 7196A 
(analysis).  Analyses for additional parameters (e.g., pH, ORP, TOC, COD, S-2, and Fe+2) 
will be performed by the laboratory as required for interpreting matrix spike recovery. 
 
The planned PDI sample locations and depths nearest the 10 previous highest total 
chromium concentrations in Zones 4 and 7 will be analyzed for chromium speciation.  The 
Project Action Limit (PAL) for trivalent chromium will be 3,900 mg/kg [CT RSR residential 
direct exposure criteria (DEC)], which is less than the EPA residential Regional Screening 
Level (RSL) of 120,000 mg/kg.  The PAL for hexavalent chromium will be 0.29 mg/kg (EPA 
residential RSL), which is less than the CT RSR residential DEC of 100 mg/kg.  
 
EPA May 28, 2010 Rebuttal: 
 
(a) Please clarify how the PAL for hexavalent chromium was determined.  The value cited, 
0.29 mg/kg, appears to be significantly lower than hexavalent values cited in the RSLs.  
Furthermore, with Method 7196A, the achievable reporting limit is in the 0.5 mg/kg range 
which exceeds the PAL. 
 
(b) Please revise the Soil SAP to acknowledge that separate sample containers will be 
required for total chromium and hexavalent chromium analyses in order to complete the 
analyses for the additional parameters mentioned in the last sentence of the response. 
 
(c) If matrix spike recovery is unacceptable, please consider using analytical Method 6800 to 
track the loss of chromium during preparation. 
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Additional Response:  
 
(a) The May 2010 EPA Soil RSLs for hexavalent chromium are 0.29 mg/kg for residential 
and 5.6 mg/kg for industrial were considered for selection of the PAL.  Although remediation 
will more likely be to industrial standards (e.g., 5.6 mg/kg), the PAL was set at the residential 
standard (0.29 mg/kg) to allow for evaluation of human health risks.  
 
The SAP will be revised to indicate Method 6020 for analysis of total chromium and Method 
6800 for analysis of hexavalent chromium.  The laboratory-specific (Test America) detection 
limit for Method 6800 for hexavalent chromium is estimated at 0.25 mg/kg, which is below 
the residential RSL and acceptable for the project. 
 
(b) Agree. The SAP will be revised to show that samples collected for analysis of total and 
hexavalent chromium will be containerized in two separate 4 ounce sample containers.  
There are no unique preservation requirements for the samples.  One will be analyzed for 
total chromium using Method 6020 and the other will be analyzed for hexavalent chromium 
using Method 6800.  Both samples will be prepared by the laboratory following soil extraction 
Method 3060A which is the typical method used for soil samples to be analyzed for metals. 
 
(c) Due to typical high rates of unacceptable matrix spike recovery for Method 7196A, the 
Navy has decided to use Method 6800 for hexavalent chromium analysis. The SAP will be 
revised accordingly. Method 6800 does not require matrix spikes because each sample is 
spiked with internal standards of radioactively-tagged isotopes of hexavalent and trivalent 
chromium.  The amount of internal standards (radioactively-tagged isotopes of hexavalent 
and trivalent chromium) to be spiked into each sample is dependent on the amount of 
chromium initially present in the sample; therefore, prior to analysis, the laboratory will 
perform Method 7196A on the sample in order to obtain an estimate of the amount of 
chromium in the sample. 
 
The laboratory-specific procedure for Method 6800 will include ORP to determine the 
reducing or oxidizing tendency of the sample matrix.  Because of the more precise analysis 
inherent in Method 6800, analyses for pH, TOC, COD, S-2 and Fe+2 will be eliminated from 
the SAP.   
 

GC2: 
 
The SAP has uses benzo(a)pyrene equivalency to krig PAH concentrations.  Please demonstrate that BAP 
equivalency is an appropriate indicator to identify cleanup goal exceedances for individual PAHs.  As briefly 
discussed on April 13, 2010, EPA notes that BAP equivalency is not appropriate for comparison to the 
residential DEC criteria or for Zone 1 PMCs where impacted by free LNAPL because those criteria are not 
proportional to the BAP equivalency factors for individual PAHs. 
 

Response:  
 
The CTDEP DEC and PMC criteria for carcinogenic PAHs are presented in the table below. 
 
 

Carcinogenic PAH Toxicity Equivalent 
Factor 

CTDEP RES DEC 
(mg/kg) 

CTDEP PMC 
(mg/kg) 

Benzo(a)anthracene 0.1 1 1 
Benzo(a)pyrene 1 1 1 
Benzo(b)fluoranthene 0.1 1 1 
Benzo(k)fluoranthene 0.01 8.4 1 
Chrysene 0.001 84 1 
Dibenzo(a,h)anthracene 1 1 1 
Indeno(1,2,3-cd)pyrene 0.1 1 1 
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To simplify volume estimates for the numerous Lower Subase COCs in the soil SAP, the 
benzo(a)pyrene (BaP) equivalent concentration was used to represent the carcinogenic 
PAHs.  It is easier to krig one chemical than to krig seven chemicals.    BaP is the most toxic 
of the carcinogenic PAHs.  The BAP equivalent concentration is the sum of the carcinogenic 
PAHs expressed as toxic equivalents of BaP.  As can be seen from the above table, all of 
the other carcinogenic PAHs have DECs greater than or equal to one.  Also the PMCs are 
all equal to 1 mg/kg.  Cleaning up to a BaP equivalent concentration of 1 mg/kg will result in 
the remaining concentrations of the individual carcinogenic PAHs be less than their 
individual DECs and PMCs.    For the residential scenario, the kriged area with a BaP 
equivalent concentration of 1 mg/kg (CT RSR PMC for BaP) was used as an estimate of the 
soil exceeding the DEC to a depth of 15 feet and the soil exceeding the PMC to the water 
table.  
 
In the current Zone 1 data set, PAH exceedances exist where TPH concentrations do not 
indicate the presence of LNAPL, therefore alternative PMCs can be used for PAHs. If PDI 
results indicate high PAHs in areas of potential LNAPL, RSR PMCs will be used. 
 
Based on this comment and CTDEP comment SC6, to confirm that all individual PAH 
exceedances are accounted for, individual PAH exceedances will be tagged on the BaP 
equivalent concentration kriging figures in the final Soil SAP.  If any individual PAH 
exceedance tags exist outside of the kriged area, the remediation area will be increased to 
include those individual exceedances. 

 
EPA May 28, 2010 Rebuttal: 

 
(a)  The response incorrectly states “Cleaning up to a BaP equivalent concentration of 1 
mg/kg will result in the remaining concentrations of the individual carcinogenic PAHs be (sic) 
less than their individual DECs and PMCs.”  For example, benzo(a)anthracene has a BaP 
equivalency of 0.1.  Therefore, 10 mg/kg of benzo(a)anthracene is toxically equivalent to 1 
mg/kg of benzo(a)pyrene.  Therefore, cleaning up to a BaP equivalency of 1 will not achieve 
the residential DEC for benzo(a)Anthracene, which is 1 mg/kg.  Therefore, using BaP 
equivalency alone is not appropriate and may not be helpful for the residential scenario for 
DECs or PMCs.  For the industrial/commercial scenario, because the DECs are 
approximately proportional to the BaP toxic equivalencies, this is less problematic.  
However, it is problematic for I/C PMCs because the PMC values are not proportional to the 
toxicity factors. 
 
(b)  Since the response indicates that PAH exceedances for the individual PAHs will be 
identified on the kriging figures and the excavation boundaries and volumes adjusted 
accordingly to include individual PAH exceedances, the challenges associated with kriging 
only for BaP equivalency can be mitigated.  However, this approach circumvents the kriging 
process and would not capture the full extent of the individual PAH exceedances.  The 
approach is sufficient for use with the residential scenario because that scenario is an 
unlikely remediation approach for the Lower Subase.  However, the results of this approach 
for I/C PMCs needs to be assessed when the data are available to determine if the approach 
appears reasonable based on the data or if kriging for selected PAHs is indicated. 

 
Additional Response:  
 
(a)  Agree that individual PAH criteria may be exceeded when using a BaP equivalent 
concentration of 1 mg/kg. The sentence will be deleted. 
 
(b)  I/C remediation areas for Zones 1, 4, and 7 based on kriging are shown on Draft Final 
FS Figures 4-1, 4-10 and 4-17, No individual PAH exceedances exist outside of the kriged 
area; therefore, the SAP adequately addresses PAHs for the I/C scenario.   
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Following performance of the SAP, kriging will performed with the updated database.  Tags 
showing exceedances of individual PAHs will be used to supplement kriging of the BaP 
equivalent concentration. In the unlikely event that an individual PAH exceedance occurs 
outside of the kriged area for the BaP equivalent concentration, two options are available to 
address the issue.  The individual PAH could be kriged and the exceedance area and 
volume increased accordingly.  An alternative would be to use engineering judgment (and 
confirmation sampling if excavation is selected) to estimate any additional area. It will be 
clarified in the SAP that one of these procedures will be followed using SAP results. This 
approach will be simpler than kriging all seven PAHs for every zone, but will adequately 
estimate the exceedance areas for both the residential and industrial/commercial scenario. 

 
GC3: 
 
Better coverage of grassy areas is warranted. 
 

Response:   
 
Disagree. Sample locations are shown on Figures 10-4, 10-8, 10-10, 10-12, 10-14, 10-16, 
and 10-18 in the draft Soil SAP.  Grassy areas or unpaved are generally small and constitute 
a very small proportion of the Lower Subase.  In the draft Soil SAP, PDI samples are 
planned to be collected from the top 4 feet in unpaved areas in each zone except Zone 3, 
which has no unpaved areas.  In addition, one sample from inside Building 29 in Zone 1 will 
be relocated to an unpaved area south of Site 11 (see response to SC12), Zone 4 sample 
location Z4PDI-007 will be moved slightly west to be in an unpaved area (in response to this 
comment), and one sample location will be added in an unpaved area of Zone 5 near the 
former 250- gallon UST (in response to CTDEP SC3).  Although the largest unpaved areas 
are in Zone 2, there is no IRP site or significant source of contamination identified in that 
zone; therefore, more PDI samples are not warranted.  Overall, unpaved areas are 
adequately covered in the PDI. 

 
GC4: 
 
The EPA Region 1 Laboratory's Final Compendium of Quality Assurance Project Plan Requirements and 
Guidance (October 1999) should be used to develop QAPPs for Superfund sites. This compendium indicates 
that the MDLs should be three to ten times lower than the PQLs and PQLs should then be three to ten times 
lower than PALs.  PALs include, but are not limited to, regulatory standards, reference-based standards, 
technological limits.  Historically, EPA has used risk-based screening levels as PALs at many sites. 
 
 Response:  
 

The March 2005 final Uniform Federal Policy for Quality Assurance Project Plans, 
Evaluating, Assessing, and Documenting Environmental Data Collection and Use Programs 
(EPA-505-B-04-900A/DTIC ADA 427785) guidance was followed to develop the draft Soil 
SAP.  Selected PQLs are three times lower than PALs and laboratory-specific MDLs are 
more than 3 times lower than PQLs.  Screening levels are based on the lower of the 
residential PRGs (DEC or PMC) determined in the draft final Lower Subase Feasibility 
Study.  The PRGs are predominantly CTDEP RSRs.  No changes are required in response 
to this comment. 

 
 
SPECIFIC COMMENTS 
 
Specific Comment (SC) 1: p. 2, Executive Summary 
 
The July 2009 team meeting occurred on July 16, please correct the date.  Please make the same correction 
in Worksheet #2. 
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 Response:  
 
 Agree.  Corrections will be made to p. 2 of the Executive Summary and Worksheet #2.  
 
SC2: p. 40, §10.4.1.3  

 
a)  Regarding the discussion in the second full paragraph, data limitations can also cause kriging to 
underestimate the extent of contamination.  Please add this to the discussion. 
 
b)  Please edit the sixth sentence in the second full paragraph to recognize that 22,500 mg/kg is the 
proposed threshold for the potential presence of LNAPL in the saturate zone, but a concentration of 7,500 
mg/kg indicates the potential presence of LNAPL in the unsaturated zone based on the Navy’s assumptions. 
 
 Response: 
 

a) The sentence will be changed from “The kriging projects TPH contamination above the 
water table, which does not appear to be accurate based on current data, and it may 
exaggerate the extent of TPH contamination below the water table.” to “The kriging 
projects TPH contamination above the water table, which does not appear to be 
accurate based on boring log information.” 
 

b) The text will be edited as follows (added text indicated by italics): “Based on information 
provided in the Lower Subase FS, TPH concentrations in excess of 22,500 mg/kg in 
saturated soil and in excess of 7,500 mg/kg in unsaturated soil indicate that LNAPL may 
be present.” 

 
SC3: p. 50, §10.4.7.2  
 
Please correct the maximum antimony concentration to be 1,820 mg/kg. 
 
 Response:  
 
 Agree.  Correction will be made. 
 
SC4: p. 51, §10.4.7.3  
 
In the first sentence, please recognize antimony as a secondary COC.  Some investigation for the presence 
of antimony is warranted in Zone 7 (it is included in Worksheet #18). 
 
 Response:  
 
 Agree.  Antimony will be added as a secondary COC on p. 51. 
 
SC5: p. 54, §11.2  
 
a)  There is a potential discrepancy between the first bullet in Section 11.2 and Worksheet #18 regarding 
Zone 5 SPLP lead.  Worksheet #18 does not include SPLP lead for Zone 5.  Please correct as appropriate. 
 
b)  In the second bullet, please correct the reference from Appendix A to Appendix B. 
 
 Response: 
 

a) Agree with clarification.  Reference to Zone 5 will be deleted from the first bullet in Section 
11.2 because SPLP lead will not be analyzed in Zone 5 during the PDI.  Although TCLP lead 
exceeded the residential PMC at two locations, these locations can be dismissed without 
additional sampling and analysis. The TCLP result for surface soil at 19SS1 (0 to 0.5 feet 
bgs), slightly exceeded the residential lead PMC (0.17 mg/L versus PMC of 0.15 mg/L) and 
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would be expected to pass an SPLP test.  Although a previous TCLP result (0.419 mg/L) 
indicated that lead in soil exceeded the residential PMC at 19MW2 (4 to 6 feet bgs), SPLP 
results at nearby TB6-5RI are 0.002 mg/L at 2 to 4 feet bgs and 0.0016 mg/L  at 5.5 to 6.5 
feet bgs; therefore, this TCLP result can be disregarded. It is unlikely that a PDI sample 
could be taken closer to 19MW2 than TB6-5RI.  Note that all mass lead results in Zone 5 are 
less than 100 mg/kg.   
 
b) Agree. Correction will be made. 

 
SC6: p. 57, §11.5 
 
Please revise the penultimate sentence to:  “The Navy anticipates that the proposed data collection plan will 
provide sufficient additional data to reduce the uncertainty associated with the results of the initial kriging and 
allow selection of a remedy for each zone.  If re-kriging using the additional data results in unacceptable 
uncertainty in any zone, the Navy will address this concern during the remedial design with additional 
investigations as necessary to support the remedial design.” 
 
 Response:  
 
 Agree.  Suggested change will be made. 
 
SC7: WS13, p. 59  
 
The discussion in the Data Use Limitations column indicates that newer data will be given greater weight 
than older data.  We should discuss and agree on this protocol and the weights proposed before the kriging 
is conducted. 
 

Response:  
 
The Limitations on Data Use on p. 59 will be revised as follows:  “New and old data will be 
weighted equally for kriging.  However, the knowledge that new data may be more 
representative of current conditions and that new samples will be analyzed with more current 
methodology will be considered in the evaluation of the results.”  
 

SC8: WS14, p. 60  
 
Please clarify the intent regarding the initial marking of sample locations.  Based on Worksheet #18, it 
appears that the Navy intends to use the GPS information to locate sample locations and that no pre-
marking field task will be conducted.  Please clarify that and reference Worksheet #18 as containing the GPS 
coordinates that will be used to identify sample locations if correct. 
 

Response:  
 
Sample locations will initially be field located based on Worksheet 18 coordinates, but will be 
adjusted as necessary based on the results of utility clearance procedures. It will be clarified 
in the Final Soil SAP that final sample locations will be surveyed following sample collection. 
Note: The sample location coordinates provided in the draft Soil SAP were presented in NAD 
1927 state plane coordinates (feet).  The coordinates will be changed to the NAD 1983 state 
plane coordinates (feet) in the Final Soil SAP. 

 
SC9: WS14, p. 63  
 
In Analytical Tasks, the first sentence states that a laboratory has not been identified yet.  However, 
Worksheet #23 indicates that Katahdin has been selected.  Please correct as appropriate. 
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Response:  
 
Agree with clarification.  Worksheet 14 will be revised to reflect that Katahdin Analytical 
Services, Inc. has been selected as the laboratory. 

 
SC10: WS14, p. 63  
 
The table uses a superscript of (2) for three analytes but there is no corresponding note 2. 
 

Response:  
 
Further clarification is needed. There is no table on Worksheet 14 or p. 63.  It was assumed 
that the comment referred to Worksheet 15.  The following footnote will be added to 
Worksheet 15: 
 
“2  Identified on the CTDEP Regulated Criteria Summary Table (October 11, 2007) as 
criterion based on detection limit.” 

 
SC11: WS15, pp. 66 to 67 of 152 
  
a)   Please provide footnote 2 for the table on page 66.  
   
b)  The PALs for PAHs presented are referenced as CTDEP GB PMC while PALs for TPH and lead are 
CTDEP RES DEC.  Please provide the rationale for this difference. The risk-based values for PAHs are 
orders of magnitude lower than these CT values. 
 
c)   Table 10-1 also indicates that mercury is a COC for Zone 1, arsenic is a COC for Zones 4 and 7, copper 
is a COC for Zone 7, methylene chloride and 2-methylnaphthalene are COCs for Zone 5.  However, these 
compounds are missing from the SAP Worksheet #15.  Please include these compounds and provide 
appropriate PALs, PQLs, and other values for them. 
 

Response:  
 
a)  The footnote for superscript (2) will read: “2  Identified on the CTDEP Regulated Criteria 
Summary Table (October 11, 2007) as a criterion based on the detection limit.” 
 
b)  For all cases, the selected PAL is the lower of the applicable PRGs. For PAHs, the GB 
PMC are less than or equal to the residential DEC, so the GB PMC were used as PALs. For 
TPH, the residential DEC is less than the GB PMC, so the residential DEC was used as the 
PAL.  For lead and antimony, the DEC is compared to mass analysis and PMC is compared 
to leachate results; therefore the residential direct exposure PRGs (residential DEC for lead, 
HHRA value for antimony) are the PALs on p.67 and the GB PMCs are the PALs on p. 68.  
As documented in the minutes of the January 28, 2009 comment resolution meeting held in 
Boston, MA, Mr. Mark Lewis of CTDEP stated that it was acceptable to use CT RSRs for 
PRGs with an EPA total risk less than 1 x 10-4. No changes to the SAP are required in 
response to this comment. 
 
c) Mercury, arsenic, copper, methylene chloride, and 2-methylnaphthalene are COCs only 
for the residential case, which is an unlikely remediation scenario. Some of these 
contaminants exceeded residential criteria at only a single location.  Given the extensive 
nature of the planned soil PDI based in the I/C COCs, additional sampling and analysis for 
mercury, arsenic, copper, methylene chloride, and 2-methylnaphthalene is unnecessary. No 
changes will be made to Worksheet 15 in response to this comment.  
 
Note that trivalent chromium and hexavalent chromium will be added to Worksheet 15.  
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SC12: p. 74, §11.5  
 
In the fourth paragraph the text states that Z1PDI-005 and 006 will be located in grassy areas between 
buildings.  However, Figure 10-4 shows 005 within the Building 29 footprint and 006 east of Zone 1.  Please 
correct. 
 

Response:  
 
Corrections will be made to Figure 10-4.  Based a field visit during groundwater PDI field 
work and subsequent discussions with the Navy, borings in and around Building 29 will be 
relocated. No borings will be installed inside Building 29 because the basement floor is 
below the water table.  No borings will be located between Building 29 and Site 11 tanks 
because of the density of utility lines and the possibility of drilling through a natural gas line. 
The text will be changed to state that Z1PDI-002 and Z1PDI-0014 will be installed in the 
grassy area south of the Site 11 tanks and Z1PDI-005 will be installed just south of Building 
29, as utility lines allow. Figure 10-4 and Worksheet 18 coordinates will be changed to show 
the new locations of these borings. 

 
SC13: WS18, p. 78  
 
Please indicate how the northings and eastings were established.  Was this done in the field with GPS? or 
done on a computer with a map without field verification? 
 

Response:  
 
Northings and eastings were determined by computer using GIS mapping. Coordinates will 
be presented in NAD 83 (rather than NAD 27) state plane coordinates in the Final Soil SAP.  
See response to SC8. 

 
SC14: WS18, p. 78  
 
Please clarify the language for all sample intervals directly above and below the seasonal high water 
elevation.  For samples in the lowest unsaturated interval say “8 to 10 feet or deepest interval above 
saturated soil or deepest petroleum-stained unsaturated interval.”  For samples in the highest saturated 
interval say “10 to 12 feet or highest interval below unsaturated soil or highest petroleum-stained saturated 
interval.” 
 

Response:  
 
Suggested change will be made for the deepest unsaturated interval.  For samples in the 
shallowest saturated interval, text will say “10 to 12 feet bgs, shallowest saturated soil level, 
or highest petroleum-stained saturated interval.”  In addition, the note “*The sample interval 
may be shorter than 2 feet if appropriate.  Sample should not include changes in soil type 
and should end at a change in stratum, visible contamination, saturated soil, or high water 
table.” will be include at the bottom of each sheet of Worksheet 18. 

 
SC15: WS18, p. 79  
 
The superscripts for the PAHs should be (11), not (10).  However, please correct the errors and 
redundancies in the footnotes at the end of this worksheet before the superscripts are corrected. 
 

Response:  
 
Agree. Footnote 10 will be edited to read “Sampling location and depth chosen to quantify 
the volume of soil remaining with concentrations greater than the residential lead criterion.”   
Footnote 12 will be deleted, and Footnotes 13, 14, and 15 will be renumbered 12, 13, and 
14. The PAH superscripts throughout Worksheet 18 will be changed from (10) to (11). 
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SC16: WS18, p. 82  
 
The depth for Z1PDI-005 should be set just above and just below the water table.  It should not be set based 
on the depth below the floor slab or foundation. 
 

Response:  
 
Recent discussions with the Navy indicate that the Building 29 basement is below the water 
table; therefore, Z1PDI-005 will be relocated outside of the building, as stated in the 
response to SC12.  Sample depths for Z1PDI-005 will be set just above and just below the 
water table. 

 
SC17: WS18, p. 87  
 
Z1PDI-013 will be used to address lead PMC, but there is no apparent lead leachability concern at this 
location.  It appears a more appropriate location would be near 13MW4. 
 

Response:   
 
Agree.  Worksheet 18 will be edited to show sampling at 0 to 2 feet and 2 to 4 feet at Z1PDI-
013 with analysis for ETPH, Rationale (5).  Worksheet 18 indicates SPLP lead analysis on 
soil at Z1PDI-009 (near 13MW4) from 4 to 6 feet bgs. 

 
SC18: WS18, p. 87  

 
The depth for Z1PDI-014 should be set just above and just below the water table.  It should not be set based 
on the depth below the floor slab or foundation. 
 

Response:  
 
Recent discussions with the Navy indicate that the Building 29 basement is below the water 
table; therefore, Z1PDI-014 will be relocated outside of the building, as stated in the 
response to SC12.  Sample depths for Z1PDI-014 will be set just above and just below the 
water table. 

 
SC19: WS18, p. 114  
 
Please correct the errors and redundancies in the footnotes.  For example, notes 11 and 12 are identical.  
Note 10 is a composite of two different notes - one identical to notes 11 and 12 and one identical to note 13. 
 
 Response:  
 
 See response to SC15. 
 
SC20: WS19, p. 115  
 
If the CT-ETPH Method is used for TPH, then the required groundwater protection criterion for comparison is 
100 µg/L.  If using Method 418.1, the groundwater protection criterion would be 500 µg/L. Please refer to the 
Connecticut Regulated Criteria Summary Tables. 
 

Response:  
 
Comment noted.  No groundwater samples will be collected during the Soil PDI; therefore, 
the information provided in the comment is not relevant to this project.  As indicated in the 
CTDEP Regulated Criteria Summary Table (October 11, 2007), CTDEP RSRs for soil are 
the same for either Method CT-ETPH or Method 418.1.    
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SC21: WS30, p. 140  
 
Why are multiple analytical methods specified for metals analysis? 
 

Response:  
 
Worksheet 30 will be changed to show that the analytical method for lead and antimony will 
be SW-846 6010C and the methods for chromium will be as presented in the response to 
GC1.   
 
The laboratory and contact person on Worksheet 30 will be changed from TBD to the 
following:  
 

Kate Zaleski 
Katahdin Analytical Services, Inc.  
600 Technology Way 
Scarborough, ME 04074 
207-874-2400  

 
SC22: Table 10-1 
 
 a) Arsenic exceeded the DEC of 10 mg/kg in Zone 1 (12.3 mg/kg) and should be included as a COC. 
 
b) Benzo(k)fluoranthene exceeded the DEC of 8.4 mg/kg in Zone 1 (11 mg/kg) and should be included as a 
COC. 
  
c) Lead was detected at 383 mg/kg in Zone 1 (in limited sampling) and should be retained as a COC and 
investigated further before eliminating it as a COC in Zone 1. 
 
d) Lead exceeded the residential DEC of 400 mg/kg in Zone 2 (404 mg/kg) and should be included as a 
COC. 
 
e) For Zone 4, the I/C DEC for benzo(a)anthracene should be 7.8 not 1 mg/kg.  Nevertheless, because of the 
limited surface soil sampling, benzo(a)anthracene should be retained as a COC for the soil PDI.  Also, 
benzo(a)pyrene exceeded the I/C and Residential DEC of 1 mg/kg and should be retained as a COC. 
  
f) EPA indicated that the alternative PMC for arsenic was incorrectly calculated.  The correct value for Zone 4 
I/C is 0.11 mg/L rather than 0.73 mg/L.  Also the residential PMC is 0.10 mg/L after correcting the calculation 
rather than 0.27 mg/L. 
 
g)  For Zone 7, benzo(a)anthracene exceeded the I/C DEC of 7.8 mg/kg (9.5 mg/kg) and should be included 
as a COC. 
 
h)  For Zone 7, the PMCs for antimony and lead appear to be based on SPLP/TCLP data not mass data, 
which is one reason the soil PDI is being conducted.  Please delete the mass values in the PMC columns for 
these chemicals. 
 
i)  In Zone 7, based on limited surface soil sampling, arsenic should be retained as an COC based on a 
detection of arsenic at 50 mg/kg because it exceeds the DEC of 10 mg/kg. 
 
j)  In Zone 7, retain arsenic as a COC based on mobility considering the elevated soil concentration and the 
correction required for the alternative PMC for arsenic in Zone 7.  The correct value for Zone 7 I/C is 0.15 
mg/L.  Also the residential PMC is 0.10 mg/L after correcting the calculation. 
 
k)  TPH should be deleted from this table. 
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l)  Revise the soil PDI analyte lists in each zone to address comments on this table. 
 
 Response: 
 
 a)  Disagree.  Compliance with a direct exposure criterion is achieved when the 95 percent 

upper confidence level of the arithmetic mean of all sample results of laboratory analyses of 
soil from the subject release area is equal to or less than the DEC, provided that the results 
of no single sample exceeds two times the applicable DEC.  The residential arsenic DEC is 
10 mg/kg, the maximum Zone 1 result was 12.3 mg/kg, and the 95 percent UCL for arsenic 
in Zone 1 was 4.81 mg/kg; therefore, Zone 1 mass arsenic results comply with the DEC and 
arsenic is not a COC.  No changes will be made to the Soil SAP in response to this 
comment. 

 
b)  Disagree.  Compliance with a direct exposure criterion is achieved when the 95 percent 
upper confidence level of the arithmetic mean of all sample results of laboratory analyses of 
soil from the subject release area is equal to or less than the DEC, provided that the results 
of no single sample exceeds two times the applicable DEC.  The residential 
benzo(k)fluoranthene DEC is 8.4 mg/kg, the maximum Zone 1 result was 11 J mg/kg, and 
the 95 percent UCL for benzo(k)fluoranthene in Zone 1 was 7.47 mg/kg; therefore, Zone 1 
benzo(k)fluoranthene results comply with the DEC and benzo(k)fluoranthene is not a COC. 
No changes will be made to the Soil SAP in response to this comment. 

 
 c)  Disagree.  The maximum mass lead result (383 mg/kg) was at 13MW4 from 6 to 8 feet.  

The lead result for 13MW20 (near 13MW4) at 6 to 8 feet bgs was 3.4 mg/kg.  Mass lead was 
analyzed at 17 locations at Zone 1, plus 4 duplicate samples. Of those 21 mass lead results, 
20 were less than 200 mg/kg and 19 were less than 100 mg/kg.  Lead should not be retained 
as a COC and no further mass lead investigation is necessary. No changes will be made to 
the Soil SAP in response to this comment. 

 
 d) Disagree. Compliance with a direct exposure criterion is achieved when the 95 percent 

upper confidence level of the arithmetic mean of all sample results of laboratory analyses of 
soil from the subject release area is equal to or less than the DEC, provided that the results 
of no single sample exceeds two times the applicable DEC.  The residential lead DEC is 400 
mg/kg, the maximum Zone 2 result was 404 mg/kg, and the 95 percent UCL for lead in Zone 
2 was 345 mg/kg; therefore, Zone 2 mass lead results comply with DEC and lead is not a 
COC.  No changes will be made to the Soil SAP in response to this comment. 

 
 e) Table 10-1 will be corrected to show that benzo(a)anthracene is not a COC in Zone 4, but 

that benzo(a)pyrene is a COC and the PRG is 1 mg/kg.  Worksheet 18 indicates that PAHs  
will be analyzed at 0 to 2 feet of Z4PDI-004 and Z4PDI-005, including benzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, carbazole, chrysene, 
dibenzon(a,h)anthracene, indeno(1,2,3-cd)pyrene, phenanthrene, and pyrene. 

 
 f)  Agree. The Zone 4 arsenic PMC values will be changed as noted on Table 10-1. 
 
 g) Disagree. Compliance with a direct exposure criterion is achieved when the 95 percent 

upper confidence level of the arithmetic mean of all sample results of laboratory analyses of 
soil from the subject release area is equal to or less than the DEC, provided that the results 
of no single sample exceeds two times the applicable DEC.  The I/C DEC is 7.8 mg/kg, the 
maximum results was 9.5 mg/kg, and the 95 percent UCL for benzo(a)anthracene in Zone 7 
was 4.34 mg/kg; therefore, Zone 7 benzo(a)anthracene results comply with the DEC and 
benzo(a)anthracene is not a COC.  No changes will be made to the Soil SAP in response to 
this comment. 

 
 h) Both the mass values and leachate criteria are relevant to the soil SAP.  Insufficient SPLP 

results were available to perform the initial kriging that was done to determine sample 
locations, so the mass lead data was kriged to determine the area at each 2-foot depth 
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interval that exceeded 1090 mg/kg, the I/C DEC for lead.   After PDI samples are analyzed, 
results will be kriged using only SPLP lead results to determine areas exceeding PMC. 
Sampling locations for antimony were based on mass antimony results, but the area of soil 
that exceeds the antimony PMC will be determined using the soil SAP SPLP data. No 
changes will be made to the Soil SAP in response to this comment. 

 
 i)  As explained in footnote 5 on FS Table SOIL-26, arsenic was not selected as an I/C DEC 

COC in Zone 7 because only two deep samples [14 to16 feet below ground surface (bgs) at 
20TB4 and 5 to 6 bgs at MW5-7RI] exceeded the PRG of 10 mg/kg and both locations had 
shallow samples that were less than 10 mg/kg (1.4 mg/kg at 0 to 2 feet bgs, 20TB4 and 6 
mg/kg at 2 to 4 feet bgs, MW5-7RI). No changes will be made to the Soil SAP in response to 
this comment. 

 
 j) The maximum leachate value for arsenic is 0.146 mg/L; therefore, arsenic is not an I/C 

PMC.  The residential PMC of 0.1 mg/L for arsenic will be added to Table 10-1. 
 
 k) TPH will be relabeled as a “Connecticut COC”.  
 
 l) Table 10-1 will be edited in accordance with the responses listed above. 

 
SC23: Table 11-1  
 
TPH should be deleted from the table. 
 

Response:  
 
TPH will not be labeled a COC this table, but will be included on the table and listed as a 
“Connecticut COC”. 

 
SC24: Figure 10-4  
 
a)  Please change 13MW21/13TB17 to 13MW20/13TB17. 
 
b)  Please change /13TB15 to 13MW21/13TB15. 
 
c)  Data are needed for the grassy area south of Building 29.  Please add a boring between 
13MW5/GS32L/GS31L. 
 
 Response: 
 
 a) Agree, this correction will be made. 
 
 b) Agree, this correction will be made. 
  

c) Agree.  The two borings inside Building 29 will be moved outside of the building.  One 
boring will be located in the grassy area south of Site 11 and the other boring will be located 
in the paved area south of Building 29. 

 
SC25: Figure 17-10  
 
a)  Delete Z1PDI-013 which is only for SPLP lead, not TPH. 
 
b)  Delete Z2PDI-002 which is only for SPLP lead, not TPH. 
 
 Response: 
 

a) Disagree.  Worksheet 18 will be edited as described in the response to SC17.  Soil at 
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Z1PDI-013 will be analyzed for TPH, not SPLP lead; therefore, this location will remain on 
Figure 17-10. 

 
 b) Agree. Z2PDI-002 will be deleted from Figure 17-10. 

 
SC26: Figure 17-14  
 
a) Please correct the offset for Z1PDI-005.  It should be approximately equal to the offset for GS-32L. 
 
b)  Please add Z1PDI-014. 
 
 Response: 
 

a) Agree.  The offset for Z1PDI-005 will be change to approximately equal the offset for 
GS-32L. 
 
b)  Agree. Z1PDI-014 will be added to Figure 17-14. 

 
SC27: Figure 17-15  
 
Please add the symbol for sample location 2-EXWW-ALBACORE-06. 
 

Response:  
 
Agree.  The symbol for sample location 2-EXWW-ALBACORE-06 will be added to Figure 17-
15. 

 
SC28: Appendix B 
  
To date, EPA has accepted the kriging of the data.  This appendix provides a brief overview of the protocol 
used to conduct the kriging.  Before the next round of kriging is completed, please provide additional 
supporting information to document the kriging process including inputs and assumptions. 
 

Response:   
 
Agree. Additional supporting information to document the kriging process including inputs 
and assumptions will be provided in the final Soil SAP. 

 
SC29:  Figure 10-12 - EPA May 28, 2010 Rebuttal 
 
Please review Figure 10-12 and confirm whether Building 105 still exists.  During a recent site visit it 
appeared this building had been demolished. 
 

Additional Response:  
 
Building 105 was recently demolished by the Navy.  Figure 10-12 will be updated to show 
that this building was demolished. 

 
Additional Proposed Changes to the Soil PDI: 
 
1. Worksheet 11 
 
It will be clarified in Worksheet 11 that PDI results will be used as follows: 
 
For PAHs, the BaP equivalent concentrations will be determined for the PDI results, combined with previous 
BaP equivalent concentrations into an updated database, and re-kriged to determine areas and volumes of 
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soil exceeding criteria.  For the residential scenario, if individual COC exceedances (tags) occur outside of 
the kriged exceedance area, tagged areas will be added to the kriged exceedance area. 
 
For TPH in Zones 1 and 4 , PDI and previous results will be combined into an updated TPH database and re-
kriged to determine soil areas and volumes exceeding CTDEP DEC and CTDEP PMC.  For Zone 1 the re-
kriged database will also be used to determine areas and volumes of potential LNAPL in unsaturated and 
saturated soil.  For Zones 5 and 6 TPH, insufficient data will be available for three-dimensional kriging, and 
engineering judgment or two-dimensional kriging will be used to estimate areas and volumes of soil 
exceeding TPH criteria. 
 
For mass lead, PDI mass lead and previous lead results from all depths will be combined into an updated 
mass lead database and re-kriged.  Kriging of the 0 to 2 foot bgs interval (0 to 4 foot bgs interval in unpaved 
areas) will be used to estimate the areas and volumes of soil exceeding  the I/C DEC in Zones 3, 4, and 7.  
(Lead is not an I/C DEC COC in Zones 1, 2, 5, or 6.) 
 
For SPLP lead, sufficient SPLP results will exist after the PDI to determine PMC exceedance or compliance 
based solely on SPLP results; therefore, TCLP and mass results will not be used  in the final evaluation of 
lead PMC.  Lead SPLP results will not be kriged, but engineering judgment will be used to estimate the area 
and volume of soil exceeding PMC/alternative PMC around each exceedance location. If excavation is the 
selected remedy, the PMC exceeding areas estimated by kriging will be field confirmed by confirmation 
sampling and analysis. 
 
For antimony, insufficient data will be available following the PDI to perform kriging.  Engineering judgment 
will be used to estimate the area and volume of soil exceeding criteria around each exceedance location. 
 
2. Utility clearance. 
 
The final Soil SAP will include a more rigorous utility clearance procedure. 
 
3. Visual screening. 
 
Worksheet 14 will be edited to clarify that waste materials, including metal fragments, will be removed from 
soil samples, based on visual screening, prior to soil sample homogenization.  This process will also be 
documented in the field on the sample log sheets. 
 

EPA May 28, 2010 Rebuttal: 
 
Proposed Change to the Soil PDI, Worksheet 11:  In d), there is something incorrect in the 
explanation regarding the SPLP lead data.  The text states first that kriging will not be performed for 
SPLP data, but the last sentence refers to using kriging results.  EPA also notes that SC 22 h) states 
that kriging of SPLP data will be performed.  Please clarify. 
 
Additional Response: 

 
SPLP data will not be kriged. The response to SC22 h) was incorrect.  The sentence under 
Additional Proposed Changes to the Soil PDI will be edited to say “If excavation is the selected 
remedy, the estimated areas exceeding the PMC exceeding areas estimated by kriging will be field 
confirmed by confirmation sampling and analysis.” 
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Meeting Location:  Navy Offices, NSB-NLON, Groton, CT 
 
Minutes Recorded by: N. Balsamo  

Agenda Topics:   

 H&S Groundwater Monitoring Report  
 Area A Draft Record of Decision (ROD)  
 Lower Subase Feasibility Study  (FS)  
 Lower Base Groundwater Pre-Design Investigation (PDI) Results  
 Lower Subase Soil PDI Work Plan  
 Pier 1 Update 
 Meeting Closeout 

Participants:  

U.S. Navy (Navy): Richard (Dick) Conant, Jim Gravette, Val Jurka, and Jen Wright (afternoon by 
phone) 

Tetra Tech NUS (TtNUS):  Corey Rich, Nina Balsamo, and Aaron Bernhardt 

U.S. Environmental Protection Agency (EPA) Region I: Kymberlee Keckler and Dave 
Peterson (by phone)  

Gannett Fleming (GF):  Greg Kemp and Todd Finlayson (morning by phone)  

Connecticut Department of Environmental Protection (CTDEP): Mark Lewis  

U. S. Fish and Wildlife Service (USFWS):  Ken Munney (morning by phone) 

Tetra Tech EC (TtEC):  Dan Sullivan (Topic 6 by phone) and Roxanne Clarke (Topic 6 by phone) 

H&S: Jill Parrett (Topic 1 by phone) 

Time of Meeting: 11:30 AM to 4:30 PM 

Meeting Kickoff: J. Gravette (Navy) led the meeting.  Everyone at the meeting and on the phone 
introduced themselves.  The planned agenda was re-arranged to meet the availability of attendees.  

1.  H&S Groundwater Monitoring Report :  J. Parrett (H&S) led the discussion.   H&S monitored Sites 
2, 3, and 8 in 2009 and is monitoring Sites 2, 3, 6, and 8 in 2010.  H&S did crack sealing, minor well 
repairs, and removed sediment to address previously identified deficiencies.  Crack sealing was not 
completed at deployed parking (Site 2) because they ran out of sealer. The State will spray Phragmites at 
Site 2B in August.  The 2010 inspection is not yet scheduled, but will probably be in August.  Gannett 
Fleming personnel will accompany H&S on the inspection.  J. Gravette mentioned that in the future there 
will be a more consistent schedule for inspections and reports.  

As a result of optimization supported by previous years of results, J. Gravette mentioned that there are 
recommended changes to the monitoring programs, for example, Site 2 dredge spoil wells will no longer 
need to be monitored and Site 3 sampling will be reduced from semi-annual to annual.  EPA comments 
have been received and they have provided approval of the recommended changes.  CTDEP comments 
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are due at the end of next week.  The groundwater monitoring reports will be sent to the repository in 
electronic form. 

2. Area A Wetland Final PRAP/Draft ROD:  A. Bernhardt (TtNUS) led the discussion. The PRAP was 
submitted on June 4th, and the public comment period began on June 9th and will continue through July 
9th.  Ads for the public meeting, which is scheduled for this evening, were placed in the New London Day 
and Norwich Bulletin on June 9th.  The Norwich Bulletin also accidentally ran it on June 7th as well, at no 
additional cost to the Navy.   

The Draft ROD was submitted on June 4, 2010 and preliminary comments from K. Keckler (EPA) were 
received.  Formal EPA comments are forthcoming and will also include comments from D. Peterson 
(EPA).  TtNUS will formally respond to any comments received, prepare a responsiveness summary for 
any comments received during the Public Meeting/Public Comment Period, and prepare a Draft Final 
ROD.  M. Lewis said that CTDEP will have comments on the ROD, but does not expect extensive 
comments as he saw no major issues.  Regulator comments on the ROD are due July 14.  EPA will send 
out formal comments in a week or two, which will include comments from D. Peterson.  The goal is to 
complete the ROD by the end of the fiscal year.  The Area A Wetland PDI work plan is due in September.  
It will be an addendum to the existing sediment sampling and analysis plan for toxicity testing.  Field work 
is expected to be done in March 2011, after the State mows the wetland again. D. Conant indicated that 
the initial mowing of the Phragmites in Area A Wetland was conducted in April 2010, and the State will 
spray the Phragmites in late July or August 2010.  K. Munney (USFWS) suggested talking to Paul 
[Capotosto (CTDEP, Wildlife Division)] about recommendations for seeding after Phragmites elimination 
has been completed.  A second application of herbicide may be needed before seeding. 

3.  Lower Subase FS: C. Rich (TtNUS) lead the discussion.  TtNUS had provided EPA with resolutions to 
comments after their April discussions, EPA provided rebuttals to some resolutions on May 25, and 
TtNUS provided additional responses to EPA rebuttals on June 11, 2010.   C. Rich talked about each 
additional response.  EPA said the additional response to General Comment (GC) 2 was acceptable.  
Regarding GC 21, EPA said the memo by Susan Bird (Navy) was acceptable.  The Navy will still use both 
the Base Instruction and LUC RD.  The purpose is to formalize LUCs/Engineered Controls in a primary 
document. The Engineered Controls issue is still being resolved with Connecticut.  EPA said the 
additional response to Specific Comment – Attachment A (SCA) 20 was acceptable.  Regarding SCA 70 
and SCA 75, D. Peterson said the Navy needs to protect stockpiles in a floodplain until they have test 
results to determine whether or not the material is hazardous waste. C. Rich said there is not room for 
stockpiles; therefore, material will be stored in roll-offs or containers.  D. Peterson said then that is not an 
issue.  For SCA 117 and SCA 120, C. Rich explained that monitored natural attenuation (MNA) would be 
carried through initial screening but ruled out in the detailed evaluation.  K. Keckler said okay.  For SCA 
178, C. Rich explained that we will use both kriging of the benzo(a)pyrene equivalent concentration 
(BaPEQ) and tags for individual PAHs.  C. Rich explained that TtNUS chose to use BaPEQ because it is 
a satisfactory approach for risk assessment.  C. Rich also mentioned that Joe Logan will be replacing 
Jean-Luc Glorieux on FS work and that sediment calculations are being revised.  C. Rich showed figures 
of the sediment remediation areas for Alternatives SD-3/SD-4 and SD-6/SD-7.   He explained that for 
sediment remediation the Navy cannot just remove and replace the top 2 feet, they need to dredge 
deeper to address Navy needs for operational depth.  K. Keckler stated that the FS is to address only 
CERCLA concerns.  

C. Rich said that changes in the FS text will be shown as redline strikeout.  K. Keckler said redline 
strikeout was not necessary where there will be all new text.  C. Rich said TtNUS will submit appendices 
to regulators for their review as they are finished, and then will submit revised text and tables, rather than 
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submitting the entire document at once. G. Kemp asked if the scope of LUCs and engineering controls 
within each zone will be defined later.  C. Rich said yes, they will be determined after the results are 
obtained from the soil PDI.  

Next, C. Rich reviewed comments on CTDEP rebuttals.  Regarding Specific Comment (SC) 5, C. Rich 
explained the confusion in page numbering.  M. Lewis said CTDEP will get back to us on criteria 
regarding SC 18; C. Rich said in the mean time, TtNUS is moving forward using existing criteria.  
Regarding SC 33 through SC 38, C. Rich said he does not plan to restate Remedial Action Objectives 
(RAOs) throughout the FS text, as CTDEP suggested, because to restate the RAOs everywhere they 
apply would be repetitive and require significant revisions.  The RAOs are already listed in Section 2.  M. 
Lewis will consider this.  

K. Keckler said EPA finds the additional responses to the EPA rebuttals acceptable.  She will not send a 
formal concurrence letter, as EPA approval is documented in the minutes. 

1 PM – 2 PM Lunch Break 

4. Lower Base Groundwater PDI Results:  V. Jurka (Navy) presented the preliminary groundwater 
results.  V. Jurka showed graphs comparing total and dissolved arsenic, copper, and lead in Zones 1, 4, 
5, and 7 to Surface Water Protection Criteria [SWPC/Alt SWPC].  All Round 1 analytical results were well 
below criteria.  Results showed no matrix interferences and there were no non-detects. Criteria are zone-
specific, and copper criteria are lower in Zone 1.  The results are not yet validated and the technical 
memorandum is not yet written.  Validation of the data is due this week, and the report is due in July.  No 
significant data changes are expected upon validation.  Round 2 sampling will be performed this fall, at a 
time of year when groundwater is expected to be low.  

5. Lower Subase Soil PDI Work Plan:  N. Balsamo (TtNUS) led the discussion, using a summary list of 
CTDEP and EPA comments.  Both EPA and CTDEP requested additional samples in unpaved areas; N. 
Balsamo said one sample will be added in an unpaved area and a couple samples may be relocated to 
unpaved areas. TtNUS believes sampling in unpaved areas is adequate and presented figures showing 
the planned sample locations and unpaved areas in each zone.  N. Balsamo noted that some currently 
unpaved areas will be paved, and that she planned to do a site walk on Friday morning (June 18, 2010) 
with D. Conant to review changes in paving, demolished buildings, and possible sample locations near 
the Zone 5 former UST.   C. Rich mentioned that the engineered control evaluation (including inverts and 
hydraulic conductivities) will be added into the work plan.  SPLP results from the soil PDI will be used to 
update the engineered control calculations.  It was speculated that the planned location of Z4PDI-002 had 
been paved, so G. Kemp suggested that Z4PDI-002 be moved closer to Site 19 (the June 18 site walk 
revealed that area is still grass covered). N. Balsamo reviewed the clarification that the planned approach 
to using the PDI results is that lead PMC compliance will be based on SPLP results.  TCLP and mass 
lead will not be used because sufficient lead SPLP data will be available after the investigation.  SPLP 
sample locations were based on geostatistics, not trying to match old TCLP results.  G. Kemp (Gannett 
Fleming) asked if any locations with high TCLP will not be re-evaluated using SPLP.  C. Rich said 
remedial investigation (RI) SPLP samples were located to address some previous TCLP results.  N. 
Balsamo said she would do an informal check to confirm that SPLP sample locations address previous 
significant TCLP results.  G. Kemp wanted additional information in the kriging memorandum and had a 
question about nodes. N. Balsamo suggested he email the question to her and she will pass it along to 
Betty Li (TtNUS). G. Kemp asked if the post-PDI LUCs would cover entire zones or partial zones, that is, 
would there be sufficient samples to justify having a LUC on part of a zone.  There was some discussion 
and it was suggested that LUC areas would be in large, regular-shaped blocks, but not necessarily entire 
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zones, if appropriate based on sample results.  In the additional proposed changes to Worksheet 11 listed 
in the responses to comments, it is stated that for the residential scenario, if individual COC exceedances 
occur outside the kriged exceedance area, tagged areas will be added to the kriged exceedance area.  G. 
Kemp asked if that would also apply to the I/C scenario.  N. Balsamo said yes. G. Kemp mentioned that 
the language on sample preparation that said waste would be removed prior to analysis could be 
construed that visibly contaminated soil would be removed.  N. Balsamo said the text will be edited to 
clarify that this means waste such as metal wire, bolts, etc.   

M. Lewis said that, based on a cursory review, the determination of the mean high water level (to 
represent the seasonal high water table) is acceptable.  M. Lewis said CTDEP will respond to the [June 9, 
2010] responses-to-comments by end of June. 

6. Pier 1 Update:  J. Gravette started the discussion, summarizing progress to date and the current 
situation.  J. Gravette explained that sediment was dredged at Outer Pier 1 and testing confirmed that the 
work was completed.  At Inner Pier 1, however, sediment greater than 4 inches thick with contaminant 
concentrations greater than the cleanup goals remained at some areas.   This sediment could potentially 
re-contaminate the Outer Pier 1 area.  J. Gravette said that we need a goal in mind as we discuss 
additional remedial options (dredging or capping).   

D. Sullivan (TtEC) then led the discussion and presented a table summarizing Pier 1 dredging options.  
He recommended using geotubes, deck barges, or hopper barges to dewater dredged sediment.  D. 
Sullivan also listed the options of a sand cap, geosynthetic cap with ballast, hydraulic dredge with divers, 
or a proprietary hydraulic dredge (Vic Vac) to remove the remaining contaminated sediment. If sediment 
will be pumped to geotubes, barges will need to be moored outside the work area for 6 to 8 weeks, but fly 
ash will not be needed to stabilize the dredged sediment.  D. Conant asked if fly ash could be used to 
provide a faster time frame.  D. Sullivan said maybe fly ash could be mixed with the sediment at the 
Lower Subase near Pier 2.  The pier would be unavailable for Navy use for perhaps a day or two.  D. 
Sullivan said an option would be to pump sediment slurry into a geotube, cut the geotube on a barge, and 
mix the sediment with fly ash on a pier.   He said recently personnel on a skiff tried repeatedly but could 
not get a sample of sediment.  Samples are needed to determine the appropriate polymer to add [to 
increase coagulation of sediment particles].  A geotube holds approximately 250 cubic yards. Based on 
Navy diver’s numbers there could be as much as 380 cubic yards of sediment, so two geotubes would be 
needed.   

If the Vic Vac dredging system is used, it will generate more water.  K. Keckler said that use of the Vic 
Vac system was successful on a recent project and she will find out who did the work.  G. Kemp said he 
thinks Charter Environmental did the work.  D. Sullivan said Vic Vac is proprietary.  J. Gravette said the 
Navy’s current preference is to dredge, but said it is unclear what is acceptable to leave behind.  D. 
Sullivan said it is not possible to get 100 percent removal.  D. Conant asked about capping.  D. Sullivan 
said a representative from Brennan visited the site and said that sand will only stand at the angle of 
response, and between the former pier obstructions, marine railroad, and the slope of the bedrock, the 
cap may slide and be an uneven thickness.  Wakes from passing boats could also affect a sand cap.  J. 
Gravette would still like to consider a cap.  C. Rich suggested an armored cap, but K. Keckler said 
armoring would change the habitat.  She also said that sediment greater than 4 inches could become an 
ecological habitat.  She said the original goal was to dredge to bedrock, but since the bottom is uneven 
EPA allowed up to 4 inches in localized areas, not across the entire Inner Pier 1 bottom.  K. Keckler 
would agree to a Vic Vac or to divers with a hydraulic dredge hose.  Because the Vic Vac operates from 
the surface, D. Conant wondered how well it would clean irregular surfaces.  D. Sullivan said an operator 
could feel the bottom with the Vic Vac, but questioned using a diver for confirmation if visibility is poor.   
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G. Kemp and D. Sullivan think a polymer is needed to dewater sediment in geotubes.  The sediment must 
be evaluated to determine how much polymer is needed. A SmartFeed™ system could be used, but it is 
expensive.  V. Jurka thinks that the polymer quantity would be small and that a jar test could be used to 
determine the quantity that is required.  MDSD sheets need to be reviewed in case the polymer leaks 
through the geotube bag, but D. Sullivan did not think that will be a concern.  

J. Gravette said the work will not be funded until next year but we can do a work plan this year, so we 
need to select an approach.  First, we need a volume survey by a commercial diving company.  Once the 
survey is done and we identify how much sediment we can/need to remove, the work plan can be 
amended and submitted for review/approval.  It was mentioned that this is a depositional area and 
whatever is left may eventually be covered naturally.  C. Rich asked if EPA divers could be used when 
the Inner Pier is re-dredged for real-time field confirmation that the remaining sediment is less than 4 
inches thick.   K. Keckler said that EPA does have a dive team.  J. Wright (Navy) asked about the Navy 
diver’s grid, and D. Conant responded that the grid lines were skewed, which caused uncertainty in their 
estimate; therefore, D. Conant bracketed the estimate of remaining sediment volume at 250 to 500 cubic 
yards.  The cost difference between removing an additional 250 cubic yards versus 500 cubic yards; 
however, is considerable.  J. Gravette will put a schedule together.  J. Gravette said he would prefer to 
not include Inner and Outer Pier 1 sediment in the FS.  K. Keckler said that is acceptable to EPA, but that 
the FS should document the Pier 1 work as an ongoing removal action. 

7.  Meeting Closeout 

The meeting adjourned at approximately 4:30 PM.   Time was not available to discuss the 2010 Site 
Management Plan (SMP) and Tasker List, as planned.  J. Gravette will update the Tasker List and 
distribute it to the team. 

Summary of Conclusions:  

If CTDEP concurs, the Pier 1 work will be documented as a removal action and not be included in the FS.   

Lower Subase FS text changes will be done in redline strikeout, except where all text is new. 

EPA concurs with the June 11, 2010 additional responses to the May 25, 2010 EPA rebuttals on the Draft 
Final Lower Subase FS. 

The next version of the Lower Subase FS will be submitted in pieces, with the entire report being 
submitted by July 19.  If EPA has further comments on the kriging memorandum, it will comment then.  
The goal is to finalize the FS by the end of the fiscal year (end of September).   

Summary of Action Items: 

1.  CTDEP to provide a review of the H&S Groundwater Monitoring Report, including the change of Site 3 
monitoring frequency from semiannual to annual, by the end of next week (June 25).   

2. Comments from EPA and CTDEP on the Area A Wetland ROD are due July 14.  Formal EPA 
comments are expected by the end of next week (June 25). 

3.  CTDEP to provide criteria in response to FS comment SC 18. 

4.  CTDEP to get back to us on FS rebuttal responses in a week and a half (June 30). 
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5.  CTDEP to respond to soil PDI responses-to-comments by next Friday (June 25). 

6.  CTDEP to provide information (criteria) on FS SC18. 

7.  N. Balsamo and D. Conant to do a site walk on June 18 to review paved and unpaved areas and 
locations of demolished buildings. 

8.  J. Gravette to make a schedule for remaining tasks at Pier 1. 

9.  J. Gravette to update the Tasker List and send it out to everyone. 
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RESPONSES TO CTDEP MAY 12, 2010 COMMENTS 
DRAFT SAMPLING AND ANALYSIS PLAN  

FOR THE PRE-DESIGN INVESTIGATION FOR SOIL AT THE LOWER SUBASE 
NSB-NLON, GROTON, CONNECTICUT 

 
Initial Issue:  May 21, 2010 

DEP Initial Rebuttal: June 21, 2010 
 
 
GENERAL COMMENTS 
 
General Comment (GC) 1:  Overall Approach 

 
The overall approach to soil sampling proposed in the work plan is acceptable to DEP. The stated 
purposes are: 1) to allow a more accurate determination of the volume of soil requiring remediation in 
each zone due to exceedances of the direct exposure or pollutant mobility criteria, 2) to analyze for TPH 
to provide a more accurate estimate of the volume of TPH requiring remediation, and 3) to provide a more 
accurate estimate of the area requiring land use controls.  
 

Response: Agree. Comment noted.  No changes to the soil SAP are necessary based on this 
comment. 
 
DEP Rebuttal: Response acceptable. No further revisions requested. 

 
GC2:  Sampling Coverage in Unpaved Areas 

 
The PDI proposes very few samples in grassy or otherwise unpaved areas of the Lower Base, and very 
few historic samples have been collected from grassy areas. DEP notes that Zone 2 has a relatively 
larger proportion of grassy area compared to other zones. In planning the location and depth of samples 
in grassy areas, please consider that the direct exposure criteria apply to all soils between the ground 
surface and a depth of 4 feet, assuming that appropriate land use controls are in place. In addition, DEP 
expects that the vertical and horizontal extent of all releases will be fully delineated, regardless of whether 
or not that soil will be left in place as inaccessible soil. 
 

Response: Sample locations are shown on Figures 10-4, 10-8, 10-10, 10-12, 10-14, 10-16, and 
10-18 in the draft Soil SAP.  Grassy areas or unpaved are generally small and constitute a very 
small proportion of the Lower Subase. In the draft Soil SAP, PDI samples are planned to be 
collected from the top 4 feet in unpaved areas in each zone except Zone 3, which has no 
unpaved areas. In addition, because it was determined that the basement floor of Building 29 is 
below the water table, one sample from inside Building 29 in Zone 1 will be relocated to an 
unpaved area south of Site 11.  In response to this comment and EPA GC3, Zone 4 sample 
location Z4PDI-007 will be moved slightly west to be in an unpaved area. In response to SC3, 
one sample location will be added in an unpaved area of Zone 5 near the former 250-gallon UST.  
Although the largest unpaved areas are in Zone 2, there is no IRP site or significant source of 
contamination identified in that zone; therefore, more PDI samples are not warranted. Utility 
mapping shows former fuel lines in Zone 2 unpaved areas only along the southwest corner of the 
western grassy area. Z2PDI-001 is located near this former fuel line.  Overall, unpaved areas are 
adequately covered in the PDI. The soil SAP is extensive and the vertical and horizontal extent of 
all I/C COCs will be fully delineated, regardless of whether or not that soil will be left in place as 
inaccessible soil. 



 
DEP Rebuttal: Response acceptable. No further revisions requested. 

 
GC3:  Use of Pavement as an Engineered Control 

 
The Navy has also proposed to leave soil with contaminant concentrations exceeding pollutant mobility 
criteria in place beneath pavement. To support this proposal, on April 12, 2010 Mr. Corey Rich of Tetra 
Tech NUS, Inc. submitted an e– mail on behalf of the Navy to me with calculations regarding the 
permeability of the pavement. On April 28, 2010, Mr. Maurice Hamel of the DEP responded to the Navy’s 

April 12, 2010 in an e- mail to you. DEP and the Navy also participated in a conference call regarding this 
issue on May 6, 2010. DEP and the Navy are still working to resolve this issue. During the May 6, 2010 
conference call, Mr. Rich stated that the Navy will revise the April 10 submittal, and include it in the final 
feasibility study as an appendix, together with the State’s preliminary concurrence regarding the Navy’s 

approach to demonstrating that the pavement is suitable as an engineered control. The Navy would then 
collect the soil samples as specified in the QAPP, and submit the resulting report for DEP’s final 

concurrence. This approach is acceptable to DEP, assuming that the Navy and DEP are able to reach 
agreement on the acceptability of the pavement as an engineered control. 
 

Response: Comment noted. The process described in the comment appears to capture 
the tasks that need to be completed to resolve pollutant mobility concerns.  CTDEP 
provided additional input on the leaching calculation on May 12, 2010 and the Navy 
provided responses to the comments on May 17, 2010.  The information was discussed, 
but not resolved during a conference call on May 19, 2010. The preparation of the final 
Lower Subase FS will proceed under the assumption that agreement can be reached 
with CTDEP on the engineered control issue.  Additional information collected during the 
Soil SAP will be used to address the additional concerns raised by the CTDEP. No 
changes to the draft Soil SAP are necessary based on this comment. 
 
DEP Rebuttal: Response acceptable. No further revisions requested. 

 
 

SPECIFIC COMMENTS 
 
Specific Comment (SC) 1:  Worksheet # 10- Conceptual Site Model Page 34 
 
a. Section 10.1 notes that the Navy received comments from EPA regarding the draft feasibility 
study on June 11, 2008, and that comment resolution continued until November 2009.  Please revise the 
text to note that DEP submitted comments on the draft feasibility study in a letter dated August 18, 2008. 
The PDI does not discuss the subsequent revised draft of the feasibility study that was issued by the 
Navy in January 2010 and the subsequent comments by EPA and DEP. 
 
b. In the second sentence of the second paragraph, please correct the spelling of Worcester. 

 
Response:  
 
a) Agree. Section 10.01 will be revised to note that DEP comments on the draft FS were 
submitted on August 18, 2008. 
 
Text will be revised to state that the Draft Final FS was completed in January 2010 and 
comments were received for EPA in a letter dated March 1, 2010 and CTDEP on March 29, 2010.  



Text will state that based on a Team meeting on April 6, 2010 and conference call on April 13, 
2010, it was determined that chromium speciation (trivalent and hexavalent chromium) would  be 
analyzed on soil PDI samples to address new EPA risk guidance.  Although additional sampling 
locations do not need to be added, some planned sampling locations, specifically in Zones 4 and 
7, will be analyzed for trivalent and hexavalent chromium.  In addition, historic data will be re-
evaluated so that when more than half of a historic sample is below the seasonal high water table 
the entire sample will be considered below the water table for evaluating Pollutant Mobility 
Concerns.  See attached memorandum on determining the seasonal high water table at the 
Lower Subase. It will also be documented that TPH will not be listed as a CERCLA COC but will 
be retained as a State COC for remediation.  
 
DEP Rebuttal: Response acceptable. No further revisions requested. 

 
b) Agree. The spelling of Worcester will be corrected. 
 
DEP Rebuttal: Response acceptable. No further revisions requested. 

 
SC2:  Worksheet # 10- Conceptual Site Model- Page 40 
 
The text states that NAPL “may” be present in Zone 1 and that there is considerable uncertainty regarding 
the extent of the NAPL depicted in Zone 1 on figures B-29 to B-34. The report also states that the extent 
of the NAPL as determined by kriging was based on two soil samples with TPH concentrations greater 
than 22,500 mg/kg. DEP agrees that there is uncertainty regarding the extent of NAPL, but there is no 
doubt that NAPL is present in Zone 1 as it has been directly observed there. In addition, the 22,500 mg/kg 
TPH concentration used by the Navy to determine whether or not NAPL may be present is significantly 
less conservative than the level predicted by the formula specified in the Remediation Standard 
Regulations. DEP previously agreed to the use of the less conservative approach and continues to do so. 
However, using this less conservative approach, if the concentration of TPH exceeds 22,500 mg/kg, there 
is a stronger presumption that NAPL is present. 
 
 Response: Comment noted.  The text will be changed to state that NAPL is present in Zone 1.  
 

DEP Rebuttal: Response acceptable. No further revisions requested. 

 
SC3:  Worksheet # 10- Conceptual Site Model- Figure 10-14 
 
The figure shows that a 250- gallon UST for diesel fuel was or is located to the immediate north of 
Building 175. No historic test borings or monitoring wells are shown in the immediate area of this tank, 
and none are planned as part of the PDI. Please include appropriate samples at the former location of 
this tank if it is no longer in service, or as close as possible to the tank if the tank remains in place. If the 
Navy has other information to indicate that samples are not needed at this location, this should be briefly 
discussed. 
 

Response: The 250-gallon UST was removed and replaced with a 550-gallon above-ground 
storage tank.  The current storage tank is monitored and inspected per the requirements of the 
Subase Integrated Contingency Plan. The 550-gallon above-ground storage tank is in a fenced 
area and bounded by Building 175 to the south, a wall to the east, and two transformer pads to 
the north. Well 19MW2 is approximately 35 feet to the west of the former UST. A PDI soil boring 
will be added to the north of the transformer pads so that soil samples can be collected and 
analyzed for TPH  (0 to 2 feet and 2 to 4 feet). 
 
DEP Rebuttal: Response acceptable. No further revisions requested. 



 
SC4:  Worksheet 11- Project Quality Objectives/ Systematic Planning Process- Page 56 
 
The first full paragraph on this page correctly states that the pollutant mobility criteria apply to all soils 
above the seasonal high water table. At the meeting between the Navy, EPA, and DEP on April 6, 2010 in 
Boston, the agencies discussed how to determine the depth of the seasonal high water table. As noted in 
the work plan and discussed at the meeting, the depth to the seasonal high water table varies across the 
Lower Base. The approach taken by the Navy in determining the seasonal high water table must be 
scientifically defensible. In areas where the water table is subject to tidal variation, DEP suggests that the 
mean high water table would be an appropriate bench mark. In areas further from the river that are not 
subject to tidal fluctuation, DEP recommends that this assessment be based any available water level 
data from wells, and observations from boring logs, etc. DEP would consider the seasonal high water 
table to be the based on the average seasonal high water table over the course of at least two rounds of 
semi- annual or more frequent monitoring, together with any other available information from past or 
ongoing investigations. 
 

Response: For historic samples, seasonal high water table was estimated as the high tide 
elevation on October 27, 1997 (1982 vertical datum), as determined by the potentiometric surface 
maps presented in the Lower Subase RI (Tetra Tech, 1999). Based on input from the CTDEP, 
this approach was re-evaluated.  See attached memorandum regarding the approach for 
determining the seasonal high water table.  The recommendation of the memorandum is to use 
El. 1.20 feet (NAVD88) as the elevation of the seasonal high water table throughout the Lower 
Subase.  This elevation will be used to evaluate historic soil data and new PDI data for pollutant 
mobility concerns.   
 
DEP Rebuttal: Response acceptable. No further revisions requested. The method proposed by 

the Navy for determining the elevation of the seasonal high water table is acceptable. 

 
SC5:  Worksheet 15- Reference Limits and Evaluation Table- Page 66 
 
Footnote 2 is not included in this table. Please correct. 
 
 Response: The following footnote will be added to Worksheet 15: 
 

“2  Identified on the CTDEP Regulated Criteria Summary Table (October 11, 2007) as criterion 
based on detection limit.” 
 
DEP Rebuttal: Response acceptable. No further revisions requested. 

 
SC6:  Worksheet 17- Sampling Design and Rationale- Page 72 
 
Section 17.2.1.1 states that the BAP equivalent pollutant mobility criteria (PMCs) apply from ground 
surface to the seasonal high water table. DEP agrees with the use of BAP equivalent concentrations to 
represent the concentrations of all PAHs for the purposes of the investigation. However, there is not a 
single PMC for all PAHs. The Navy must demonstrate compliance with the individual PMC (and other 
criteria) for each contaminant that is present in site soil. 
 

Response: Based on this comment and the response provided for EPA Comment GC2, to 
confirm that all individual PAH exceedances are accounted for, individual PAH exceedances will 
be tagged on the BaP equivalent concentration kriging figures in the final Soil SAP. If any 
individual PAH exceedance tags exist outside of the kriged area, the remediation area will be 
increased to include those individual exceedances. 



 
DEP Rebuttal: Response acceptable. No further revisions requested. 

 
 

SC7:  Worksheet 17- Sampling Design and Rationale- Page 75 
 
The first paragraph on this page refers to an orange line on the inset to Figure17-15. There is no such 
orange line visible on the figure. Should this reference be to a green line? Please make an appropriate 
revision. 
 

Response: The third and fourth complete sentences of the first paragraph (from “The inset…” to 

“…for this wall”) will be replaced with the following text:  
 
“Lead results are available for two composite samples from the west wall of the Albacore Road 

excavation. Sample 2-EXWW-ALBACORE-06 was a composite of subsamples along the full 
height (6 feet) and the northern half of the excavation wall (70 foot length). Sample EXWW-
ALBACORE-06 was a composite of subsamples along the full height (6 feet) and the southern 
half of the excavation wall (70 foot length). Because these results represented large areas but 
kriging can only use point data,  those results would be under-represented if used as two points; 
therefore, those data were input as nine locations (at three elevations) along the length of the 
Albacore Road excavation west wall. The resulting kriging is shown on Figures 17-15 and 17-18.” 
 
DEP Rebuttal: Response acceptable. No further revisions requested. 

 
SC8:  Worksheet 17- Figure 17-15 
 
Please show the boundaries of the former Building 31 more clearly. The boundaries of the excavation are 
shown clearly, but the boundaries of the former building are not. 
 

Response: Building perimeters are shown as black lines and excavation perimeters are shown 
as green lines. Building 31 perimeter lines are obscured on Figure 17-15 where soil was 
excavated along the building foundation. The Building 31 perimeter can be clearly seen on Figure 
17-10.  The inset on Figure 17-15 will be changed to label Buildings 31 and 78.   
 
DEP Rebuttal: Response acceptable. No further revisions requested. 
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APPROACH FOR SELECTING SAMPLES FOR CHROMIUM SPECIATION AT THE LOWER SUBASE 
NSB‐NLON, GROTON, CONNECTICUT 

 
August 18, 2010 

 
 
Introduction 

On March 1, 2010 EPA commented on the Lower Subase Draft Final Feasibility Study that EPA’s Office 
of Pesticide Programs (OPP) has concluded that chromium VI may act through a mutagenic mode of 
action following administration via drinking water and has therefore recommended that Age-Dependent 
Adjustment Factors (ADAFs) be applied when assessing cancer risks from early-life exposure (< 16 years 
of age) to reflect EPA’s 2005 Supplemental Guidance for Assessing Susceptibility from Early-Life 
Exposure to Carcinogens.  EPA requested that the chromium screening levels, risk calculation, and PRG 
calculations be updated accordingly.  The resolution from the April 6, 2010 meeting was that the 
upcoming Soil Pre-Design Investigation (PDI) will be changed to address chromium speciation with 
analysis of samples for Cr (III) and Cr (VI), particularly in Zones 4 and 7.  The HHRA will then be revised 
using the PDI results and the most current risk screening levels (RSLs) and the results documented in the 
Soil PDI Completion Report.  All of this information will be subsequently captured in the final Record of 
Decision (ROD) for Operable Unit (OU) 4. 

Sample Selection 

The May 17, 2010 response to the April 13, 2010 EPA comment about selecting locations for chromium 
analysis stated that total chromium results from previous investigations are available for Lower Subase 
soil.  Samples and results are available for all seven zones.  The maximum total chromium concentration 
detected in the previously collected samples was 44.4 mg/kg (Zone 7, 20TB4, 14 to 16 feet bgs), and the 
majority of the concentrations were less than 20 mg/kg.  As discussed during the April 6, 2010 meeting, 
the planned PDI sample locations and depths nearest the 10 previous highest total chromium 
concentrations in Zones 4 and 7 will be analyzed for chromium speciation.  The samples will be analyzed 
for hexavalent chromium and total chromium.  Trivalent chromium will be estimated as the difference 
between the total chromium and hexavalent chromium concentrations.   

To determine the locations for chromium analysis, historic Zones 4 and 7 total chromium results from the 
data base were sorted from highest to lowest results and matched with the closest PDI sampling location 
(see Table Chromium-1, Worksheet 1 - Chromium Zone 4 and Worksheet 2 - Chromium Zone 7). On 
Table Chromium-1, selected locations for total and hexavalent chromium analysis were highlighted in 
rose for Zone 4 and blue for Zone 7.  Screened out locations are shaded grey. 
 
As shown on Table Chromium-1, the highest historic total chromium result was 44.4 mg/kg at 20TB4 from 
14 to 16 ft bgs.  As shown on Worksheet 2, the nearest PDI sample location to 20 TB4 is Z7-PDI-017.  
The deepest sample depth at Z7-PDI-017 is 4 to 6 feet, significantly shallower than 14 to 16 feet bgs. The 
historic shallow result at 20TB4 was 6.6 mg/kg at 0 to 2 ft bgs. Z7-PDI-017 was selected as a location for 
chromium speciation analysis and is shaded blue. For the next highest historic sample, 13MW16 at 10 to 
12 ft bgs, the nearest PDI sample location is Z4-PDI-008 from 2 to 4 ft bgs.  Although the PDI sample 
depth is significantly shallower than the historic sample, there was no a shallow historic sample at 
13MW16, therefore the total chromium in the shallow soil is unknown.  Therefore Z4-PDI-008 at 2 to 4 ft 
bgs was selected for chromium speciation analysis. Sample Z7-PDI-004 at 4 to 6 ft bgs was not selected 
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because the nearest shallow historic sample (20MW6 at 2 to 4 ft bgs) was low but Z4-PDI-003 (Selection 
9) was selected because although the PDI sample is shallow and the historic sample is deep, there was 
no shallow historic sample. For the remaining locations selected for chromium analysis (Z7-PDI-005 2 to 
4 ft bgs, Z4- PDI-006 4 to 6 ft bgs, Z7-PDI-003 2 to 4 ft bgs, Z7-PDI-005 4 to 6 ft bgs,   Z7-PDI-020 4 to 6 
ft bgs,   Z7-PDI-009 6 to 7 ft bgs, and Z4-PDI-003 2 to 4 ft bgs) PDI sample depth is similar to the historic 
sample depth. Several PDI locations were screened out (shown in grey) because they were already 
previously identified.  Historic sample locations with the lowest total chromium results were not screened 
and are shown in grey. 
 

 



TABLE CHROMIUM-1
DETERMINATION OF TOTAL AND HEXVALENT CHROMIUM SAMPLE LOCATIONS
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Selection Zone Location

Top 
Depth 

(ft bgs)

Bottom 
Depth 

(ft bgs)
Closest PDI 
location

Closest PDI 
Sample Depth 

(ft bgs) Comment
1 44.4 7 20TB4 14 16 Z7-PDI-017 4 to 6 Result at 20TB4 0 to 2 ft was low (6.6 mg/kg)
2 27.8 4 13MW16 10 12 Z4-PDI-008 2 to 4 closest PDI sample is shallower but no historic shallow sample
3 21.4 7 20TB7 2.7 3.5 Z7-PDI-005 2 to 4 GOOD
N 21.1 4 13MW14 12 14 Z4-PDI-008 2 to 4 PDI location already identified
N 20.3 4 13MW14 12 14 Z4-PDI-008 2 to 4 PDI location already identified
N 19.3 7 20MW6 12 14 Z7-PDI-004 4 to 6 closest PDI is not deep, 20MW6 result at 2 to 4 ft was low (4.1 J mg/kg) 
4 17.5 J 4 13MW13 8 10 Z4-PDI-006 4 to 6 GOOD
5 16.9 7 MW5-7RI 2 4 Z7-PDI-003 2 to 4 GOOD
6 16.7 7 20TB7 4 4.7 Z7-PDI-005 4 to 6 GOOD
7 16.5 7 TB11-7RI 6 7 Z7-PDI-020 4 to 6 GOOD
8 16.5 7 TB9-7RI 5 6 Z7-PDI-009 6 to 7 GOOD
N 16.1 7 20TB7 4 4.7 Z7-PDI-005 4 to 6 20TB7 4 to 4.7 ft already identified
N 15.5 7 MW5-7RI 2 4 Z7-PDI-003 2 to 4 PDI location already identified
N 13.8 7 20MW1 0.5 2.5 Z7-PDI-005 0 to 2 already two samples at Z7-PDI-005
9 13.5 4 13MW15 12 14 Z4-PDI-003 0 to 2 closest PDI sample is shallower but no historic shallow sample
N 12.9 7 20MW1 0.5 2.5 Z7-PDI-005 0 to 2 20MW1  0.5 to 2.5 ft already identified
N 12.8 J 7 20MW5 6 8 Z7-PDI-004 4 to 6 closest PDI is not deep, 20MW6 result at 2 to 4 ft was low (4.1 J mg/kg) 
N 11.4 4 TB3-4RI 2 4 Z4-PDI-003 2 to 4 PDI location already identified
10 11.1 J 7 20TB5 0 2 Z7-PDI-001 0 to 2 GOOD
N 11 J 7 20MW4 2 4    
N 10.7 7 MW5-7RI 5 6    
N 10.5 4 MW1-4RI 0.5 2
N 10.4 J 7 20TB5 4 6  
N 9.9 4 TB3-4RI 7 8
N 9 9 7 20TB6 8 10

Historic Total 
Chromium 

Result 
(mg/kg)

N 9.9 7 20TB6 8 10
N 9.5 J 7 TB11-7RI 2 4
N 9.1 4 QW-1 5 6
N 9.1 J 7 20MW3 8 10
N 9.1 J 7 20MW5 0 2
N 8 J 7 20MW3 2 4
N 8 J 7 TB9-7RI 2 4
N 7.8 J 4 13MW13 8 10
N 7.8 7 20TB6 0 2
N 7.6 7 20TB1 2 4
N 7.4 7 20TB1 6 8
N 7.1 7 20TB3 2 4
N 7 7 MW3-7RI 2 4
N 6.8 4 MW2-4RI 5 7
N 6.6 7 20TB4 0 2
N 6.5 J 7 20TB2 2 4
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Selection Zone Location

Top 
Depth 

(ft bgs)

Bottom 
Depth 

(ft bgs)
Closest PDI 
location

Closest PDI 
Sample Depth 

(ft bgs) Comment

Historic Total 
Chromium 

Result 
(mg/kg)

N 6.4 J 7 20MW2 0 2
N 6.4 7 20TB1 6 8
N 6.1 J 7 20MW7 4 6
N 5.9 4 MW2-4RI 1 3
N 5.7 7 20TB2 14 16
N 5.6 4 MW1-4RI 5 6
N 4.6 J 7 20MW2 14 16
N 4.5 7 20TB3 10 12
N 4.5 7 MW3-7RI 2 4
N 4.4 7 MW3-7RI 5 6
N 4.1 U 7 20MW4 4 6
N 4.1 J 7 20MW6 2 4
N 4.1 U 7 20MW7 2 4

 - selected location for total and hexavalent chromium analysis, Zone 4
 - selected location for total and hexavalent chromium analysis, Zone 7
 - location not selected for total and hexavalent chromium analysis
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