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EXECUTIVE SUMMARY 
 
 
This Uniform Federal Policy Sampling and Analysis Plan (UFP-SAP) encompasses Field Sampling Plan 

(FSP) requirements and Quality Assurance Project Plan (QAPP) requirements for the supplemental 

Remedial Investigation (RI) of 1,4-dioxane and other volatile organic compounds (VOCs) in the Eastern 

Plume and bedrock at Naval Air Station (NAS) Brunswick, Maine.  This document constitutes the planning 

document, addressing specific protocols for sample collection, sample handling and storage, chain of 

custody, laboratory and field analyses, data validation, and data reporting.  

 

This UFP-SAP has been prepared by Tetra Tech NUS, Inc. (TtNUS) on behalf of the Base Realignment 

and Closure (BRAC) Program Management Office Northeast (PMO NE) under the Comprehensive Long-

Term Environmental Action Navy (CLEAN) Contract Number N62472-03-D-0057, Contract Task Order 

(CTO) 069. This SAP was generated for and complies with applicable United States Navy (Navy), State of 

Maine, and United States Environmental Protection Agency (EPA) Region 1 requirements, regulations, 

guidance, and technical standards, especially those concerning the UFP set forth by the EPA and 

Department of Defense/Department of Energy (DoD/DOE)/EPA (March, 2005).  To comply with UFP 

requirements, the SAP is presented in the format of standard worksheets specified in the UFP-QAPP 

Manual.     

 

The Eastern Plume groundwater contamination has been attributed to leaching from past solvent disposal 

practices at Site 4 (Acid/Caustic Pit), Site 11 (Former Fire Training Area), and Site 13 (Defense 

Reutilization and Marketing Office area).  The dissolved-phase plume associated with these disposal 

activities consisted primarily of chlorinated VOCs including tetrachloroethene, 1,1,1-trichloroethane, and 

trichloroethene.  A groundwater extraction and treatment system is in place to remediate both the 

northern and southern lobes of the plume and to provide hydraulic control (via extraction) of the plume 

and remove dissolved-phase VOCs from groundwater. Since 2004, 1,4-dioxane has been added as a 

chemical of concern and selected monitoring wells in the Eastern Plume are sampled for this compound.  

1,4-Dioxane is present in the Eastern Plume at groundwater concentrations greater than the State of 

Maine Maximum Exposure Guideline (MEG) of 32 ug/L for drinking water.  The purpose of the SAP is to 

refine delineation of the extent of 1,4-dioxane contamination exceeding the State criterion in support of 

future remediation efforts.  Secondarily, data will be collected for other known volatile organic compounds 

(VOCs) of concern to refine understanding of the Eastern Plume. The investigation will include both the 

overburden and bedrock to better understand geology/hydrogeology and migration potential.   

 

The basis for the scope of work was a Data Quality Objectives (DQO) meeting held in February 2008. 

The ensuing scope of field work described herein will be conducted in a phased sequence, as follows, 

with the EPA and Maine Department of Environmental Protection (MEDEP) involved in the decision-

making process:  
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• Pore water sampling of 1,4-dioxane and other chlorinated VOCs along Merriconeag Stream to aid in 

refining transects locations for groundwater profiling.  Note this task is being conducted by MEDEP 

(August 2008), with requirements addressed by MEDEP under separate cover from the subject SAP, 

and supported by EPA analysis of the samples. 

 

• Groundwater profiling of the overburden (temporary wells) and a concurrent bedrock investigation 

(permanent monitoring wells) to better delineate the Eastern Plume, refine geology/hydrogeology, 

and aid in determining contaminant migration potential.  Slug tests and water-level measurements 

from the new wells will aid in the hydrogeology investigation. 

 

• Installation and sampling of permanent overburden monitoring wells and comprehensive evaluation 

including most recent data from existing Eastern Plume wells that are part of the long-term monitoring 

program.  Also, select existing monitoring wells will be included that are not part of the long-term 

monitoring program but will aid in the evaluation process.  Slug tests and water-level measurements 

from the new wells will aid in the hydrogeology evaluation.  Water-level measurements from new and 

existing wells throughout the Eastern Plume will be collected to aid in evaluation potentiometric flow. 
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Acronyms 

 
 
AA   Atomic Absorption 
ANSI/ASQ  American National Standards Institute/American Society for Quality 
ASTM  American Society for Standards and Materials 
BASCE Brunswick Citizens for a Safe Environment 
bgs  Below ground surface 
BOD   Biological Oxygen Demand 
BRAC  Base Realignment and Closure 
CA  Corrective Action  
CCC  Continuing calibration compound 
CCV Continuing calibration verification 
CDC Center for Disease Control 
CERCLA  Comprehensive Environmental Response, Compensation, and Liability Act 
CFR Code of Federal Regulations 
CG Certified Geologist 
CLEAN Comprehensive Long-Term Environmental Action 
CLP   Contract Laboratory Program 
COC   Contaminant of Concern or Chain-of-Custody form 
CRDL   Contract-Required Detection Limit 
CSM  Conceptual Site Model 
CTO  Contract Task Order 
CWA   Clean Water Act 
DoD   Department of Defense 
DOE  Department of Energy 
DCE  Dichloroethene 
DCN  Document Control Number 
DNAPL Dense non-aqueous phase liquid 
DPT  Direct-Push Technology 
DQI   Data Quality Indicator 
DQO   Data Quality Objective 
DVM  Data Validation Manager 
EC  Electrical conductivity 
EDD  Electronic data deliverable 
EGIS  Environmental Geographic Information System 
ENU  Elemental Neutralization Unit 
EPA   Environmental Protection Agency 
ESD  Explanation of Significant Differences 
FOL  Field Operations Leader 
FS   Feasibility Study 
FSP  Field Sampling Plan 
FTMR  Field Task Modification Request 
GAC  Granular activated carbon 
GC   Gas Chromatograph 
GC/MS  Gas Chromatograph/Mass Spectrometer 
GIS   Geographic Information System 
GPC   Gel Permeation Chromatography 
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gpm  gallon per minute 
GPS   Global Positioning System 
GW   Ground Water 
GWETS Groundwater extraction and treatment system 
HASP  Health and Safety Plan 
HQ  Headquarters 
HSM  Health and Safety Manager 
ICOC  Internal Chain-of-Custody 
ICP   Inductively Coupled Plasma 
ID  Inside diameter 
IDW  Investigation-derived waste 
IDQTF  Intergovernmental Data Quality Task Force 
IR  Installation Restoration 
IRIS  Integrated Risk Information System 
IS  Internal Standard 
LCS   Laboratory Control Sample 
LCSD  Laboratory Control Sample Duplicate 
LFB   Laboratory Fortified Blank 
LIMS   Laboratory Information Management Systems 
LTMP  Long-Term Monitoring Plan 
MCL   Maximum Contaminant Level 
MDL   Method Detection Limit 
MEDEP Maine Department of Environmental Protection 
MEG  Maximum Exposure Guideline (State of Maine) 
MNA  Monitored natural attenuation 
MPC   Measurement Performance Criteria 
MQO   Measurement Quality Objectives 
MS/MSD  Matrix spike/Matrix spike duplicate 
msl  Mean Sea Level 
MSR   Management Systems Review 
NA  Not Available 
NAS  Naval Air Station 
NAVFAC Naval Facilities 
NCP  National Contingency Plan  
NEIC   National Enforcement Investigations Center 
NEL  Northeast Laboratory 
NFA  No Further Action 
NFESC Naval Facilities Engineering Service Center 
NIRIS  Naval Installation Restoration Information Solutions 
NIST   National Institute of Standards and Technology 
NPL   National Priorities List 
NSF  National Sanitation Foundation 
OSHA  Occupational Safety and Health Administration 
OU  Operable Unit 
PARCC  Precision, Accuracy, Representativeness, Completeness, and Comparability 
PCE Tetrachloroethene 
PDF   Portable document format 
PG   Professional Geologist 
PM  Project Manager 
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PMO NE Program Management Office Northeast 
POTW  Public-owned treatment works   
PPE  Personal protective equipment 
PQO   Project Quality Objective 
PRG  Preliminary Remediation Goal 
PRQL  Project-Required Quantitation Limit 
PT  Proficiency Testing (previously known as performance evaluation (PE) sample) 
PVC Polyvinyl Chloride 
QA   Quality assurance 
QAM  Quality Assurance Manager 
QAO  Quality Assurance Officer 
QAPP   Quality Assurance Project Plan 
QC   Quality control 
QL   Quantitation limit 
QS   Quality System 
QSM  Quality Systems Manual 
RCRA   Resource Conservation and Recovery Act 
RA  Remedial Action 
RD  Remedial Design 
REG  Regulatory  
RfC  Reference Concentration 
RfD  Reference Dose 
RI   Remedial Investigation 
RIC   Reconstructed Ion Chromatogram 
ROD  Record of Decision 
RPD   Relative percent difference 
RPM   Remedial Project Manager 
RSD   Relative standard deviation 
RSL  Regional Screening Level 
RT   Retention Time 
RTW  Retention Time Window 
SAP   Sampling and Analysis Plan 
SD   Standard Deviation 
SDG   Sample delivery group 
SDWA  Safe Drinking Water Act 
SIM  Selective Ion Monitoring 
SOP   Standard Operating Procedure 
SPCC  System performance check compounds 
SQLs   Sample Quantitation Limits 
SRM   Standard Reference Material 
SVOA  Semivolatile Organic Analytes 
SVOC   Semivolatile Organic Compound 
SW   Surface Water 
TCA  Trichloroethane 
TCE  Trichloroethene 
TCL  Target Compound List 
TCLP   Toxicity Characteristic Leaching Procedure 
TBD  To Be Determined 
TOC  Total organic compound 
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TSA   Technical Systems Audit 
TtNUS  Tetra Tech NUS, Inc. 
UFP   Uniform Federal Policy 
UV  Ultraviolet 
VOA   Volatile Organic Analytes 
VOC  Volatile organic compound 
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SAP Worksheet #2 -- SAP Identifying Information 
(UFP-SAP Manual Section 2.2.4) 
 
Site Name/Number:              Eastern Plume, Naval Air Station (NAS) Brunswick    
Operable Unit:  OU 5    
Contractor Name:  Tetra Tech NUS, Inc. (TtNUS or Tetra Tech) 
Contract Number:  N62472-03-D-0057 
Contract Title:  NAVFAC Mid-Atlantic CLEAN 
Work Assignment Number: CTO 069 
 
1. This SAP was prepared in accordance with the requirements of the Uniform Federal 
Policy for Quality Assurance Plans (UFP-QAPP) (EPA, 2005) and EPA Guidance for 
Quality Assurance Project Plans, EPA QA/G-5, QAMS (EPA,2002) .  
 
2.  Identify regulatory program:  National Contingency Plan (NCP); Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) 
  
3.  This SAP is a project-specific SAP.  
 
4.  List dates of scoping sessions that were held:       
 
  

Date  Scoping Session 
 

• Alternative Means (phone calls, e-mails, and 
correspondence): Scoping was first based 
on review of data gaps from previous 
investigations and consensus agreements 
between the Navy and Stakeholders 
documented in correspondence. 

 

 
August-October 2008  

• DQO Meeting – 1,4-Dioxane and Bedrock 
    

February 26-28, 2008  

5.  List dates and titles of any SAP documents written for previous site work that are 
relevant to the current investigation.  
 
     Title         Date     
 
Revised Proposed 1,4-Dioxane Sampling Plan –
April 2007 (ECC)  

March 27, 2007 

Draft SAP for Supplemental Investigation of 1,4-
Dioxane in the Eastern Plume  

 
October 2007 
(superceded by subject 
SAP) 

   
   
Final Long-Term Monitoring Plan Eastern Plume 
(ECC)  February, 2008 
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6.   List organizational partners (stakeholders) and connection with lead organization:   
 
MEDEP (regulatory stakeholder) 
EPA Region 1 (regulatory stakeholder) 
NAS Brunswick (property owner) 
Brunswick Area Citizens for a Safe Environment (BACSE) 
Midcoast Regional Redevelopment Authority (MRRA) 
 
7. Lead organization  
 
Navy, BRAC PMO NE 
 
8. No SAP elements have been omitted.    
 
 
UFP-SAP 
Worksheet # 

Required Information Crosswalk to Related 
Information 

A. Project Management  
Documentation 
1 Title and Approval Page NA 
2 Table of Contents 

SAP Identifying Information 
NA 

3 Distribution List NA 
4 Project Personnel Sign-Off Sheet NA 
Project Organization 
5 Project Organizational Chart NA 
6 Communication Pathways NA 
7 Personnel Responsibilities and Qualifications 

Table 
NA 

8 Special Personnel Training Requirements Table NA 
Project Planning/ Problem Definition 
9 Project Planning Session Documentation 

(including Data Needs Tables) 
Project Scoping Session Participants Sheet 

NA 

10 Problem Definition, Site History, and 
Background.  
Site Maps (historical and present) 

NA 

11 Site-Specific Project Quality Objectives  NA 
12 Measurement Performance Criteria Table NA 
13 Sources of Secondary Data and Information 

Secondary Data Criteria and Limitations Table 
NA 

14 Summary of Project Tasks NA 
15 Reference Limits and Evaluation Table NA 
16 Project Schedule/Timeline Table NA 
B.  Measurement Data Acquisition 
Sampling Tasks 
17 Sampling Design and Rationale NA 
18 Sampling Locations and Methods/SOP 

Requirements Table 
Sample Location Map(s) 

NA 

19 Analytical Methods/SOP Requirements Table NA 
20 Field Quality Control Sample Summary Table NA 
21 Project Sampling SOP References Table 

Sampling SOPs 
NA 
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UFP-SAP 
Worksheet # 

Required Information Crosswalk to Related 
Information 

22 Field Equipment Calibration, Maintenance, 
Testing, and Inspection Table 

NA 

Analytical Tasks 
23 Analytical SOPs 

Analytical SOP References Table 
NA 

24 Analytical Instrument Calibration Table NA 
25 Analytical Instrument and Equipment 

Maintenance, Testing, and Inspection Table 
NA 

Sample Collection 
26 Sample Handling System, Documentation 

Collection, Tracking, Archiving and Disposal  
Sample Handling Flow Diagram 

NA 

27 Sample Custody Requirements, 
Procedures/SOPs Sample Container 
Identification 
Example Chain-of-Custody Form and Seal 

NA 

Quality Control Samples 
28 QC Samples Table 

Screening/Confirmatory Analysis Decision Tree 
NA 

Data Management Tasks 
29 Project Documents and Records Table NA 
30 Analytical Services Table 

Analytical  and Data Management SOPs 
NA 

C.  Assessment Oversight 
31 Planned Project Assessments Table 

Audit Checklists 
NA 

32 Assessment Findings and Corrective Action 
Responses Table  

NA 

33 QA Management Reports Table NA 
D. Data Review 
34 Verification (Step I) Process Table NA 
35 Validation (Steps IIa and IIb) Process Table NA 
36 Validation (Steps IIa and IIb) Summary Table NA 
37 Usability Assessment NA 
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SAP Worksheet #3 -- Distribution List 
(UFP-SAP Manual Section 2.3.1) 
  

 
Name of SAP 

Recipients 
 

Title/Role 
 

Organization 

 
Telephone 

Number 
(Optional) 

 
E-Mail Address or Mailing 

Address  

 
Document 

Control Number 
(Optional) 

Todd Bober Remedial Project 
Manager (RPM) 

Navy BRAC PMO NE  
4911 South Broad Street 
Philadelphia, PA 19112 

215-897-4911 todd.bober@navy.mil  Not applicable 

Paul Burgio BRAC Environmental 
Coordinator 

Navy BRAC PMO NE 
4911 South Broad Street 
Philadelphia, PA 19112 

215-897-4915 paul.burgio@navy.mil Not applicable 

Carolyn LePage Technical Advisor to 
BASCE 

LePage Environmental Services 
731 Hotel Road 
Auburn, ME 04210 
 

207-777-1049 calepage@adelphia.net  Not applicable 

Victoria Boundy Planning and 
Environmental Manager 
(MMRA) 

Midcoast Regional Redevelopment Authority 
5450 Fitch Avenue 
Brunswick, ME  04011 
 

207-798-6512 victoriab@mrra.us Not applicable 

(shared copy) 
 
 
 
 
Jennifer Wright and  
Amy Van  Dercook 
Sherri Eng 

Environmental 
Technical Support 
 
 
 
Biologist 
Environmental Scientist 
Chemist 

NAVFAC Atlantic 
Attn: Code EV32JW 
6506 Hampton Blvd 
Norfolk, VA  23508-1278 
 
Code EV32JW (Jennifer) 
Code EV32AV (Amy) 
Code EV32SE 

 
 
 
 
 
757-322-8428 
757-322-4764 
757-322-4366 

 

  
 
Jennifer.H.Wright@navy.mil  
Amy.vandercook@navy.mil  
sherri.eng@navy.mil  

Not applicable 

David Barclift Navy BRAC PMO NE 
Technical Support 

Navy BRAC PMO NE 
4911 South Broad Street 
Philadelphia, PA  19112 

215-897-4913 
 

david.barclift@navy.mil  Not applicable 

Bonnie Capito 
(cover letter only with 
document storage via 
Glenn Wagner of TtNUS) 

Librarian  
(Navy Admin Record) 

NAVFAC Atlantic 
LRA Bldg. A 
6506 Hampton Blvd 
Norfolk, VA  23508-1278 

---  bonnie.capito@navy.mil Not applicable 

Michael Fagan NAS Brunswick 
IR Coordinator 

NAS Brunswick  
Environmental Office 
437 Huey Drive, Bldg. 53 
Brunswick, ME  04011-5008 

207-921-1717 Michael.Fagan1@navy.mil  Not applicable 
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Name of SAP 

Recipients 
 

Title/Role 
 

Organization 

 
Telephone 

Number 
(Optional) 

 
E-Mail Address or Mailing 

Address  

 
Document 

Control Number 
(Optional) 

Lisa Joy NAS Brunswick 
Environmental Director 

NAS Brunswick  
Environmental Office 
437 Huey Drive, Bldg. 53 
Brunswick, ME  04011-5008 

207-921-1720 lisa.joy@navy.mil  Not applicable 

Michael Daly Remedial Project 
Manager 

EPA Region 1 
Federal Facilities Superfund Section 
1 Congress Street, Suite 1100 (HBT) 
Boston, MA  02114-2023 

617-918-1386 Daly.Mike@epamail.epa.gov  Not applicable 

Claudia Sait Remedial Project 
Manager 

Maine Department of Environmental Protection
Bureau of Remediation & Waste Management 
State House, Station 17 
Augusta, ME  04333-0017 
 

207-287-7713 claudia.b.stait@maine.gov Not applicable 

Chris Evans MEDEP Project 
Hydrogeologist 

Maine Department of Environmental Protection
Bureau of Remediation & Waste Management 
State House, Station 17 
Augusta, ME  04333-0017 

207-287-7656 Gordon.C.Evans@maine.gov Not applicable 

Peter Golonka EPA Contractor Gannett Fleming 
Suite 210 
199 Wells Avenue 
Newton, MA  02459 

--- pgolonka@gfnet.com  Not applicable 

Dave McTigue EPA Contractor Gannett Fleming 
Suite 210 
199 Wells Avenue 
Newton, MA  02459 

--- dmctigue@gfnet.com  Not applicable 

Helen Cavanaugh Environmental Scientist ECC 
33 Boston Post Road West 
Suite 340 
Marlborough, MA  01752 

508-229-2270   HCavanaugh@ecc.net  Not applicable 

Robert Phinney Treatment Plant 
Operator 

FedEx:  
NAS Brunswick 
Building 50 
Brunswick, ME  04011 
 
Regular Mail:  
PMB 289 
13 Gurnet Road 
Brunswick, ME  04011 

207-798-5977 rphinney@ecc.net  Not applicable 
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Name of SAP 

Recipients 
 

Title/Role 
 

Organization 

 
Telephone 

Number 
(Optional) 

 
E-Mail Address or Mailing 

Address  

 
Document 

Control Number 
(Optional) 

Pam Doughty Total Quality Manager Northeast Laboratory Services, Inc. 
P.O. Box 788 
Waterville, ME  04903-0788 

(207) 873-7711 
ext. 310 
(207) 873-7022 

pdoughty@nelabservices.com Not applicable 

Linda Klink TtNUS Project Manager 
(PM) 

TtNUS NUS, Inc. 
661 Andersen Drive, Foster Plaza 7 
Pittsburgh, PA 15220 

412-921-8650 linda.klink@tetratech.com Not applicable 

Chuck Race TtNUS Maine Certified 
Geologist (C.G.) 

TtNUS NUS, Inc. 
55 Jonspin Road 
Wilmington, MA 01887-1020 
 

(978) 474-8437 charles.race@tetratech.com  Not applicable 

Tom Johnston 
(shared copy with TtNUS 
PM) 

TtNUS Quality 
Assurance Manager 
(QAM) 

TtNUS NUS, Inc. 
661 Andersen Drive, Foster Plaza 7 
Pittsburgh, PA 15220 

412-921-8615 tom.johnston@tetratech.com  Not applicable 

Kelly Carper TtNUS Project Chemist  TtNUS NUS, Inc. 
661 Andersen Drive, Foster Plaza 7 
Pittsburgh, PA 15220 

412-921-7273 kelly.carper@tetratech.com  Not applicable 

Joseph Samchuck 
 
 
Lee Leck 
(shared copy) 

TtNUS Data Validation 
Manager (DVM) 
 
TtNUS Data Manager 
(DM) 

TtNUS NUS, Inc. 
661 Andersen Drive, Foster Plaza 7 
Pittsburgh, PA 15220 

412-921-8510 
 
 
412-921-8856 

joseph.samchuck@tetratech.com  
 
 
lee.leck@tetratech.com  

Not applicable 

Matt Soltis 
[Health and Safety Plan 
(HASP) only] 

TtNUS Health and 
Safety Manager (HSM) 

TtNUS NUS, Inc. 
661 Andersen Drive, Foster Plaza 7 
Pittsburgh, PA 15220 

412-921-8912 matt.soltis@tetratech.com Not applicable 

John Trepanowski TtNUS Program 
Manager 

TtNUS NUS, Inc. 
234 Mall Boulevard, Suite 260 
King of Prussia, PA  19406 

610-491-9688 john.trepanowski@tetratech.com Not applicable 

TBD TtNUS Field Operations 
Leader (FOL) and field 
support personnel 

TtNUS NUS, Inc. 
661 Andersen Drive, Foster Plaza 7 
Pittsburgh, PA 15220 

TBD TBD Not applicable 

Janet Fullerton 
(Final only) 

Head of Reference Desk  
(NASB Admin Record) 

Curtis Memorial Library 
23 Pleasant Street 
Brunswick, Maine  04011 

--- --- Not applicable 
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Project-Specific SAP Title: Supplemental RI for 1,4-Dioxane in Eastern Plume and Bedrock 
Site Name/Project Name: NAS Brunswick Revision Number:1 
Site Location:  Cumberland County, Maine  Revision Date: October 2008 

 
SAP Worksheet #4 -- Project Personnel Sign-Off Sheet 
(UFP-SAP Manual Section 2.3.2) 
 

 
Name 

 
Organization/Title/Role

 
Telephone 

Number 
(optional) 

 
Signature/E-mail receipt 

 
SAP Section 

Reviewed 
 

 
Date SAP Read 

 

Linda Klink  TtNUS, Project Manager (PM) 412-921-8650 
See Worksheet #1  
Title and Approval Page  

All  

Matt Soltis TtNUS Health & Safety 
Manager (HSM) 412-921-8912 

HASP signature page (under 
separate cover) 

HASP 
(under separate cover) 

 

Charles Race TtNUS Maine Certified 
Geologist 978-474-8437 

See Worksheet #1  
Title and Approval Page 

All  

Tom Johnston  TtNUS Project Quality 
Assurance Manager (QAM) 412-921-8615 

See Worksheet #1  
Title and Approval Page 

All  

Kelly Carper TtNUS  Project Chemist 412-921-7273  Worksheet #s 12, 15, 
19, 23-28, and  

30-36 

 

TBD TtNUS FOL/Site Safety Officer TBD  All except Worksheet 
#s 12, 15, 19, 23-28, 

and  
30-36 

 

TBD TtNUS field tech TBD  Same as above  
TBD TtNUS field tech TBD  Same as above  
Joseph Samchuck  TtNUS DVM 412-921-8510  Worksheet #s 12, 15, 

19, 28, and 35 
 

Lee Leck  TtNUS DM 412-921-8856  Worksheet #s 12, 15, 
19, 28, and 35 

 

Pam Doughty Northeast Laboratory Services, Inc. 
Total Quality Manager 

(207) 873-7711 ext. 
310 
 

 Worksheet #s 12, 15, 
19, 23-28 
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DM   Data Manager 
DVM    Data Validation Manager 
FOL   Field Operations Leader 
HASP  Health and Safety Plan 
HSM  Health and Safety Manager 
PM   Project Manager 
QAM  Quality Assurance Manager 
SAP   Sampling and Analysis Plan 
TBD   To be determined 
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SAP Worksheet #5 -- Project Organizational Chart 
(UFP-SAP Manual Section 2.4.1) 
 
 
 
 
Lines of Authority    Lines of Communication 
 

 
 
 
 
 
 

Claudia Sait 
MEDEP 

RPM 
207-287-7713 

 
Todd Bober 
Navy RPM 

215-897-4911 

Michael Fagan 
207-921-1717 

Lisa Joy  
207-921-1720 

Installation Coordinator 

Sherri Eng 
NAVY 
QAO 

757-322-4366 

Tom Johnston 
TtNUS 

Program QAM 
412-921-8615 

Linda Klink, TtNUS PM  
412-921-8650 

 
Chuck Race, TtNUS C.G. 

978-474-8437 

Kelly Carper 
TtNUS 

Project QAO 
412-921-7273 

TBD 
TtNUS 

On-Site Health and 
Safety Officer 

TBD 
TtNUS 

Field Operations 
Leader 

Lee Leck. TtNUS  DM 
412-921-8856           

 
Joe Samchuck, DVM 

412-921-8510 

Kelly Carper 
TtNUS 

Project Chemist 
412-921-7273 

TBD 
Subcontractors 

Pam Doughty 
Northeast Laboratory 

Services 
Project Manager 

207-873-7711 x 310 

Mike Daly 
EPA RPM 

617-918-1384 



Project-Specific SAP Title: Supplemental RI for 1,4-Dioxane in Eastern Plume and Bedrock 
Site Name/Project Name: NAS Brunswick Revision Number: 1 
Site Location:  Cumberland County, Maine  Revision Date: October 2008 
 

SAP Worksheet #6 -- Communication Pathways 
(UFP-SAP Manual Section 2.4.2) 

 

 
Communication Drivers 

 
Responsible Affiliation

 
Name 

Phone 
Number 

and/or E-Mail 

 
Procedure  

(timing, pathway to & from, etc.) 

QAPP amendments Navy RPM Todd Bober 215-897-4911 Send scope change to TtNUS Program Management Office 
Changes in schedule TtNUS PM Linda Klink 412-921-8650 Inform Navy via schedule impact letter as soon as impact 

is realized 
Issues in the field that result in changes in 
scope of field work 

TtNUS FOL 
TtNUS PM 

TBD 
Linda Klink 

TBD 
412-921-8650 

Immediately obtain approval from TtNUS PM; Document 
via Field Task Modification Request (FTMR) form 
 
 
FOL inform PM; PM inform RPM; RPM issue scope 
change if warranted;  Scope change to be implemented 
before work is executed.   
 
RPM to inform regulatory agencies (EPA and MEDEP); 
Concurrence is required associated with any significant 
changes. 

Recommendations to stop work and initiate 
work upon corrective action 

TtNUS FOL 
TtNUS PM 
TtNUS QAM 
TtNUS Site Safety Officer 
Navy RPM           

TBD 
Linda Klink 
Tom Johnston 
TBD 
Todd Bober 

TBD 
412-921-8650 
412-921-8615 
TBD 
215-897-4911 

Responsible party immediately informs subcontractors, the 
Navy, and Project Team 

 Analytical data quality issues          Analytical Laboratory 
TtNUS Project Chemist           

Pam Doughty 
Kelly Carper 

207-873-7711 x 310 
412-921-7273 

Immediately notify TtNUS Project Chemist; Notify data 
validation staff and TtNUS PM if necessary 

Community relations/public communication TtNUS PM 
TtNUS FOL 

Linda Klink 
TBD 

412-921-8650 
TBD 

PM to be notified immediately if representatives of local 
community contact TtNUS during  project.  Formal project 
public  relations through NAVFAC Mid-Atlantic. 

Deliverables and data management TtNUS PM Linda Klink 412-921-8650 

A draft version of the SAP to be presented to stakeholders;  
Draft versions of this SAP and Report will be prepared, 
and upon addressing conmments, the documents will be 
finalized.   

  
FOL    Field Operations Leader 
FTMR   Field Task Modification Request 
PM    Project Manager (TtNUS) 
QAM   Quality Assurance Manager 
RPM   Remedial Project Manager (Navy) 
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Project-Specific SAP Title: Supplemental RI for 1,4-Dioxane in Eastern Plume and Bedrock 
Site Name/Project Name: NAS Brunswick Revision Number: 1 
Site Location:  Cumberland County, Maine  Revision Date: October 2008 
 

 
SAP Worksheet #7 -- Personnel Responsibilities and Qualifications Table 
(UFP-SAP Manual Section 2.4.3) 

 
The personnel from TtNUS NUS and the analytical laboratory responsible for implementing the SAP are identified in the following table.  Resumes are available upon request. 

 
Name 

 
Title/Role 

 
Organizational 

Affiliation 
 

Responsibilities 

 
Education and/or 

Experience 
Qualifications 

(Optional) 
Linda Klink PM TtNUS NUS (Pittsburgh) Oversees project, financial, schedule, and 

technical day to day management of the 
project.  

M.S. Environmental Engineering, 
B.S. Chemical Engineering,  
Professional Engineer, PA; 
26 years professional engineering 
experience 

Chuck Race Maine Certified Geologist (C.G.) TtNUS NUS  
(Boston) 

Oversees geology/hydrogeology-related 
tasks to ensure compliance with State of 
Maine requirements 

M.S. Geology, 
B.A. Geological Sciences,    
Maine Certified Geologist,  
N.H. Certified Geologist, 
Mass. Site Licensed Professional,  
24 years geology experience 

TBD FOL  TtNUS NUS Supervise, coordinate, and perform field 
sampling activities prepare all geological 
interpretation and text. 

Information can be provided at a 
later date 

Kelly Carper Project Chemist and QAM TtNUS NUS Participate in scoping, prepare lab scope, 
coordinate with lab, and data quality review. 
Ensure Quality aspects of the CLEAN 
program. 

B.S. Biology, 15 years 
environmental experience 

Joseph Samchuck DVM TtNUS NUS Quality assurance of data validation 
deliverables. 

B.S. Chemistry, MBA, M.S. 
Finance, 24 years environmental 
experience 

Pam Doughty Total Quality Manager Northeast Laboratory 
Service 

Coordinate analyses with lab chemists, 
ensure the scope is followed, QA data 
packages, communicate with TtNUS staff. 

Can be provided upon request 

TBD Site Safety Officer TtNUS NUS Oversees site safety Information can be provided at a 
later date 

 
DVM Data Validation Manager 
FOL Field Operations Leader 
PM  Project Manager 
QAM Quality Assurance Manager 
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SAP Worksheet #8 -- Special Personnel Training Requirements Table 
(UFP-SAP Manual Section 2.4.4) 
 

 
Project 

Function 

 
Specialized Training 

By Title or 
Description of 

Course 

 
Training 
Provider 

 
Training 

Date 

 
Personnel/ 

Groups 
Receiving 
Training 

 
Personnel 

Titles / 
Organizational 

Affiliation 

 
Location of Training 

Records/ Certificates1

Field and 
Laboratory 
Personnel 
See Below Text 

      

Utility Clearance 
and Location as 
per SAP SOP 

      

1 If training records and/or certificates are on file elsewhere, document their location in this column.  If training records and/or certificates do not exist or are not    
available, then this should be noted. 

 
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 a 
40-hour course (and 8-hour refresher, if applicable) in Health and Safety 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 TtNUS Health and Safety Plan (HASP) (under separate 
cover). 
 
The selected analytical laboratory (Northeast Laboratory Services) has successfully completed the laboratory evaluation process required as part of the Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance Program and described in “Department of Defense (DoD) Quality Systems Manual (QSM)” (January 2006) and has 
been approved by the Navy for the analysis/methods listed in the SAP. 

 



Project-Specific SAP Title: Supplemental RI for 1,4-Dioxane in Eastern Plume and Bedrock 
Site Name/Project Name: NAS Brunswick Revision Number: 1 
Site Location:  Cumberland County, Maine  Revision Date: October 2008 
 
 
 
 
SAP Worksheet #9- Project Scoping Session Participants Sheet 
(UFP-SAP Manual Section 2.5.1 
 
The following two worksheets are provided: 
 

• Worksheet #9.1 concerning relevant activities from June 2007 until submittal of the 
initial draft UFP-SAP in October 2007. 

 
• Worksheet #9.2 concerning scope revision and expansion during the Data Quality 

Objectives (DQO) meeting of February 2008 and addressing significant comments on the 
initial draft UFP-SAP dated October 2007. 
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Project-Specific SAP Title: Supplemental RI for 1,4-Dioxane in Eastern Plume and Bedrock 
Site Name/Project Name: NAS Brunswick Revision Number: 1 
Site Location:  Cumberland County, Maine  Revision Date: October 2008 
 

SAP Worksheet #9.1- Project Scoping Session Participants Sheet 
 
 
Project Name: 1,4-Dioxane Supplemental 
RI of Eastern Plume 
 
Projected Date(s) of Sampling: 
October/November 2007 
 
Project Manager: Linda Klink 
 

 
Site Name: Eastern Plume 
Site Location: Naval Air Station Brunswick, Maine 
 

 
Date of Session: Not Applicable 
Scoping Session Purpose:  Refer to the following discussion on Comments/Decisions concerning 
relevant activities from June 2007 until submittal of the draft UFP-SAP in October 2007. 
 
Name 

 
Title 

 
Affiliation 

 
Phone # 

 
E-mail 
Address 

 
Project 
Role 

 
Not applicable (see 
discussion below) 

     

      
 
Comments/Decisions:  

Other than general discussions among the Stakeholders during technical meetings, scoping meetings 
specific to the 1,4-dioxane area of the Eastern Plume have not been held to date.  However, the 
Stakeholders did agree on modifying the Eastern Plume monitoring plan to increase the number of wells 
sampled for 1,4-dioxane to yield data that better define its presence within the Eastern Plume.  As a 
result, during the April 2007 long-term monitoring event, groundwater samples from seven shallow and 
15 deep monitoring wells, one deep piezometer, and the four extraction wells were analyzed for 1,4-
dioxane.  The validated results are presented in the draft Sites 1 and 3 and Eastern Plume Monitoring 
Event 30 of April 2007 Report [ECC, August 2007 (draft)].  

Appendix C-1 provides correspondence between the United States Environmental Protection Agency 
(USEPA or EPA) and the Navy that serves as the basis for the proposed activities, summarized as 
follows.  Note that various key stakeholders are copied on the correspondence, including Claudia Sait 
(MEDEP), Dale Mosher (NAS Brunswick), Lisa Joy (NAS Brunswick), Carolyn LePage (LePage 
Environmental), Lawrence Lansdale (BRAC PMO HQ), Amy Walker (NAVFAC HQ), Kim Parker-Brown 
(NAVFAC HQ), Jennifer Wright (NAVFAC Atlantic), Dan Wadill (NAVFAC Atlantic), Lonnie Monaco 
(MidLANT), Bob Schirmer (MidLANT), Wanda Holmes (CNO N45), Bonnie Capito (NAVFAC Atlantic, 
Administrative Record), Al Easterday (ECC), Gina Calderone (ECC), Catherine Guido (ECC), and Linda 
Klink (Tetra Tech or TtNUS)  The EPA correspondence, described as follows, was also in concert with 
and on behalf of MEDEP. 
 

• A letter dated June 5, 2007, from the Navy (Dawn Kincaid, BRAC Environmental Coordinator) to 
EPA (Christine Williams, Remedial Project Manager) stated that 1,4-dioxane is an emerging 
contaminant, making it difficult to select defensible criteria for initiating and completing remedial 
action.  Acknowledging the State of Maine’s Maximum Exposure Guideline (MEG) of 32 µg/L for 
1,4-dioxane, the Navy proposed conducting a risk assessment to support joint discussions on 
future actions.  The Navy also proposed continued groundwater monitoring for 1,4-dioxane.  

• A response letter from the Navy to EPA dated June 26, 2007, requested an extension to an EPA 
request (letter dated June 6, 2007) for a schedule to be provided within 30 days.  The extension 
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was requested to allow the Navy to consider the serious policy implications raised by 1,4-
dioxane and to allow further discussion on the subject at a meeting on July 10, 2007 (minutes 
not available). 

• A letter from the Navy dated July 27, 2007, responding to EPA’s June 6, 2007, letter stated that 
the current extraction system (treatment plant influent concentration) does not exceed the State 
MEG for 1,4-dioxane.  Moreover, neither the interim nor final Records of Decision (RODs) 
include 1,4-dioxane as a contaminant of concern; therefore, the extraction wells are not properly 
positioned to remove 1,4-dioxane.  In the letter, the Navy also proposed a schedule to address 
the 1,4-dioxane issue. 

 
Note that Mike Daly replaced Christine Williams as EPA remedial project manager for the NAS Brunswick 
site effective October 1, 2007.  
 
Action Item:  
The Navy’s task is to submit the subject Sampling and Analysis Plan (SAP) addressing the Navy detailed 
plan for addressing the 1,4-dioxane issue. 
 

Consensus Decision:  
As per the correspondence between the Navy and EPA, there is consensus on conducting additional 
Remedial Investigation (RI) activities to refine the extent of 1,4-dioxane groundwater contamination 
before deciding whether a remedial action plan [supported by a Feasibility Study (FS)] or an amendment 
to the remedial design is appropriate. 
 
 



Project-Specific SAP Title: Supplemental RI for 1,4-Dioxane in Eastern Plume and Bedrock 
Site Name/Project Name: NAS Brunswick Revision Number: 1 
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SAP Worksheet #9.2- Project Scoping Session Participants Sheet 
 
 

 
Project Name: 1,4-Dioxane Supplemental 
RI of Eastern Plume and Bedrock  
[Day 1 DQO Meeting] 
 
Projected Date(s) of Sampling: Fall 2008 
 
Project Manager: Linda Klink 
 

 
Site Name: Eastern Plume 
 
Site Location: Naval Air Station Brunswick, Maine 
 

 
Date of Session: 02/26/08 [Day 1 DQO Meeting–1,4-Dioxane Groundwater Characterization] 
Scoping Session Purpose:  Identify information needed to characterize the extent of 1,4-dioxane in 
groundwater, focusing on areas exceeding the Maine Exposure Guideline (MEG) of 32 ug/L.   
 
Name 

 
Title 

 
Affiliation 

 
Phone # 

 
E-mail Address 

 
Project 
Role  

Mike Daly  EPA Remedial Project Manager 
(RPM) 
 

EPA 617-918-1386 Daly.Mike@epamail.epa.gov  RPM 

Claudia Sait  MEDEP Remedial Project 
Manager (RPM) 
 

MEDEP 207-287-7713 claudia.b.stait@maine.gov 

RPM 

Chris Evans  MEDEP Geologist 
 

MEDEP 207-287-7656 Gordon.C.Evans@maine.gov 

Geologist 

Victoria Boundy MRRA Planning MMRA 207-798-6512 victoriab@mrra.us 

MRRA 
Carolyn Lepage  LePage Environmental, BACSE 

Technical Advisor 
 

BACSE 207-777-1049 calepage@adelphia.net  BACSE 

Ed Benedikt  BACSE BACSE 207-442-0448 Contact Carolyn LePage BACSE 
 

Todd Bober  NAVFAC Mid-Atlantic Remedial 
Project Manager (RPM) 
 

Navy 215-897-4911 todd.bober@navy.mil  RPM 

Lisa Joy NAS Brunswick Environmental 
Director 
 

NASB 207-921-1720 lisa.joy@navy.mil  NASB 

Michael Fagan  NAS Brunswick IR Coordinator 
 

NASB 207-921-1717 Michael.Fagan1@navy.mil  NASB 

Tom Johnston  Tetra Tech DQO Facilitator 
 

TtNUS 412-921-8615 tom.johnston@tetratech.com  DQOs 

Linda Klink  Tetra Tech Project Manager 
 

TtNUS 412-921-8650 linda.klink@tetratech.com 

PM 

Chuck Race  Tetra Tech Geologist 
 

TtNUS 978-474-8437 charles.race@tetratech.com  Geologist 

Joe Logan  Tetra Tech Engineer  
 

TtNUS 412-921-7231 joe.logan@tetratech.com  Engineer 

Al Easterday  ECC Project Manager 
 

ECC 508-229-2270 aeasterday@ecc.net PM 

Gina Calderone  ECC Project Manager/Geologist 
 

ECC 845-687-0427 gcalderone@ecc.net  Geologist 

Jackson Kiker  ECC Chemist 
 

ECC 508-229-2270 JKiker@ecc.net  Chemist 
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Project-Specific SAP Title: Supplemental RI for 1,4-Dioxane in Eastern Plume and Bedrock 
Site Name/Project Name: NAS Brunswick Revision Number: 1 
Site Location:  Cumberland County, Maine  Revision Date: October 2008 
 

 
 
Project Name: 1,4-Dioxane Supplemental 
RI of Eastern Plume and Bedrock  
[Day 2 DQO Meeting] 
 
Projected Date(s) of Sampling: NA 
 
Project Manager: Linda Klink 
 

 
Site Name: Eastern Plume 
 
Site Location: Naval Air Station Brunswick, Maine 
 

 
Date of Session: 02/27/08 [Day 2 DQO Meeting–Remedial System Design Considerations] 
Scoping Session Purpose:  Begin process of establishing a listing of viable remedial alternatives, 
recognizing that a detailed evaluation of the remedial alternatives cannot be conducted until groundwater 
characterization is accomplished.  Ensure that the necessary information for groundwater characterization 
and design are obtained in one effort.    
 
Name 

 
Title 

 
Affiliation 

 
Phone # 

 
E-mail Address 

 
Project 
Role 

Mike Daly  EPA Remedial Project Manager 
(RPM) 
 

EPA 617-918-1386 Daly.Mike@epamail.epa.gov  RPM 

Claudia Sait  MEDEP Remedial Project 
Manager (RPM) 
 

MEDEP 207-287-7713 claudia.b.stait@maine.gov 

RPM 

Chris Evans  MEDEP Geologist 
 

MEDEP 207-287-7656 Gordon.C.Evans@maine.gov 

Geologist 

Fred Lavallee MEDEP Engineer 
 

MEDEP 207-287-7677 Fred.c.lavallee@maine.gov  Engineer 

Victoria Boundy MRRA Planning 
 

MMRA 207-798-6512 victoriab@mrra.us 

MRRA 

Carolyn Lepage  LePage Environmental, BACSE 
Technical Advisor 
 

BACSE 207-777-1049 calepage@adelphia.net  BACSE 

Carol Warren BACSE 
 

BACSE 207-772-1262 carol@wacubu.com  BACSE 

Todd Bober  NAVFAC Mid-Atlantic Remedial 
Project Manager (RPM) 
 

Navy 215-897-4911 todd.bober@navy.mil  RPM 

Michael Fagan  NAS Brunswick IR Coordinator 
 

NASB 207-921-1717 Michael.Fagan1@navy.mil  NASB 

Tom Johnston  Tetra Tech DQO Facilitator 
 

TtNUS 412-921-8615 tom.johnston@tetratech.com  DQOs 

Linda Klink  Tetra Tech Project Manager 
 

TtNUS 412-921-8650 linda.klink@tetratech.com 

PM 

Chuck Race  Tetra Tech Geologist 
 

TtNUS 978-474-8437 charles.race@tetratech.com  Geologist 

Joe Logan  Tetra Tech Engineer  
 

TtNUS 412-921-7231 joe.logan@tetratech.com  Engineer 

Al Easterday  ECC Project Manager 
 

ECC 508-229-2270 aeasterday@ecc.net PM 

Gina Calderone  ECC Project Manager/Geologist 
 

ECC 845-687-0427 gcalderone@ecc.net  Geologist 

Jackson Kiker  ECC Chemist 
 

ECC 508-229-2270 JKiker@ecc.net  Chemist 
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Project Name: 1,4-Dioxane Supplemental 
RI of Eastern Plume and Bedrock  
[Day 3 DQO Meeting] 
 
Projected Date(s) of Sampling: NA 
 
Project Manager: Linda Klink 
 

 
Site Name: Eastern Plume 
 
Site Location: Naval Air Station Brunswick, Maine 
 

 
Date of Session: 02/28/08 [Day 3 Technical Meeting–Bedrock Characterization] 
Scoping Session Purpose:  Identify information needed to characterize bedrock and associated 
potential groundwater contamination considering that one bedrock well (MW-308) exhibits chlorinated 
VOCs that exceed Federal MCLs and/or State of Maine MEGs.     
 
Name 

 
Title 

 
Affiliation 

 
Phone # 

 
E-mail Address 

 
Project 
Role 

Mike Daly  EPA Remedial Project Manager 
(RPM) 
 

EPA 617-918-1386 Daly.Mike@epamail.epa.gov  RPM 

Bill Brandon EPA Technical Specialist EPA Contact Mike 
Daly 

brandon.bill@epa.gov  Technical 
Advisor 

Dave McTigue  
 

Gannett Fleming/EPA Geologist 
 

EPA/ 
Gannett 
Fleming 

Contact Mike 
Daly 

dmctigue@gfnet.com  Technical 
Advisor 

Claudia Sait  MEDEP Remedial Project 
Manager (RPM) 
 

MEDEP 207-287-7713 claudia.b.stait@maine.gov 

RPM 

Chris Evans  MEDEP Geologist 
 

MEDEP 207-287-7656 Gordon.C.Evans@maine.gov 

Geologist 

Victoria Boundy MRRA Planning 
 

MMRA 207-798-6512 victoriab@mrra.us 

MRRA 

Carolyn Lepage  LePage Environmental, BACSE 
Technical Advisor 
 

BACSE 207-777-1049 calepage@adelphia.net  BACSE 

Carol Warren BACSE 
 

BACSE 207-772-1262 carol@wacubu.com  BACSE 

Todd Bober  NAVFAC Mid-Atlantic Remedial 
Project Manager (RPM) 
 

Navy 215-897-4911 todd.bober@navy.mil  RPM 

Lisa Joy NAS Brunswick Environmental 
Director 
 

NASB 207-921-1720 lisa.joy@navy.mil  NASB 

Michael Fagan  NAS Brunswick IR Coordinator 
 

NASB 207-921-1717 Michael.Fagan1@navy.mil  NASB 
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Comments/Decisions: 
The originally identified 1,4-dioxane area was located in the southern area of the Eastern Plume, south of Mere Brook (see Appendix C-2 for figures showing 
locations of these features).  After the draft SAP for Supplemental Remedial Investigation of 1,4-dioxane in the Eastern Plume was submitted in October 2007, 
results from an ECC investigation indicated that 1,4-dioxane was present in both pore water and groundwater north of Mere Brook.  Furthermore, even further to 
the north, during ECC sampling of a new extraction well, EW-05B installed in July 2007 to address volatile organic compounds (VOCs) and sampled in late 
September 2008, 1,4-dioxane was detected.  These events resulted in a DQO meeting. 
 
The DQO process was split into three day-long sessions.  The attendees varied each day and are identified above.  Day 1 (February 26, 2008) was used to 
identify information needed to characterize the extent of 1,4-dioxane in groundwater, Day 2 (February 27, 2008) was used to start the process of establishing a list 
of viable remedial alternatives to ensure that the necessary information for groundwater characterization and design could be obtained in one effort.  The focus of 
this investigation, however, is only to collect data to support that effort and not to resolve decisions associated with that effort.  Day 3 (February 28, 2007) 
consisted of a technical meeting with a focus on bedrock groundwater characterization. 
 
The DQO meeting resulted in an expanded work scope in terms of the area of investigation and associated expansion of tasks to include pore water and 
horizontal/vertical profiling of the plume.  Additionally, it was decided to add bedrock investigation to the revised 1,4-dioxane SAP for efficiency purposes and 
because the overburden and bedrock contamination appear linked.  The Navy agreed to procure funding for the expanded work scope.   
 
SCRIPTION OF ACTION REQUIRED 
Action Items: 1,4-DIOXANE DQO MEETING (DAYs 1 and 2) 
 
1.   Linda Klink/Chuck Race: TtNUS will work with ECC and others from the project team to establish locations and identify chemical and physical data to be 

collected in each area of the Eastern Plume and also outside the plume to support attainment of project objectives. 
 
2.  Linda Klink/Joe Logan: TtNUS will review existing metals data provided by ECC to evaluate whether it can be used in support of project objectives rather than 

collecting new metals data. 
 
3.  Claudia Sait:  MEDEP will determine whether the EPA mobile laboratory can perform 1,4-dioxane analyses at concentrations low enough to support project 

objectives.  She asked Mike Daly of EPA this question the second day of the meeting (see Item 10 below).  
 
4.  Gina Calderone:  ECC will send groundwater monitored natural attenuation (MNA) data to Linda Klink (completed after the first day of the meeting). 
 
5.  Gina Calderone: ECC will send the latest base property boundary data to Linda Klink (completed after the first day of meeting) and to Stakeholders. 
 
6.   Todd Bober:  Todd will decide who will sign the SAP for the Navy (either Todd or Paul Burgio). 
 
7.  Todd Bober/Vicky Boundy/Claudia Sait:  Find a copy of the infiltration gallery Design Basis Memorandum, which is needed by TtNUS for evaluating remedial 

alternatives.  If MEDEP has it and the Navy wants it, they will have to go to MEDEP offices to obtain it because Claudia has no resources to provide it any 
other way. 
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8.  Todd Bober:  The State was not sure they could accept 32 µg/L 1,4-dioxane concentrations for discharge to groundwater after treatment of the contaminant 
plume.  Navy will propose discharge concentration limits for 1,4-dioxane from the groundwater treatment system to the State for their approval.   This will be 
accomplished in a letter to the State from the Navy.   The Navy will ask MEDEP for the list of discharge standards as their basis. The Navy will cite the ROD as 
the basis for their request to the MEDEP. 

 
9.  Mike Daly/Todd Bober:  EPA and Navy to verify applicability of risk goals to decision for cleanup to ensure whether 32 µg/L is the only limit that must be 

achieved or whether lower limits must be achieved because of contributions to risk from more than one chemical. 
 
10. Mike Daly:  Determine whether the EPA mobile laboratory can perform field screening analysis of 1,4-dioxane at low enough detection limits (i.e., 20 ug/L or 

less) to support the project objectives.   
 
11. Al Easterday:  Determine whether power is available from the new extraction well vault (EW-05B) to support portable skids with treatment units on them. 
 
Action Items: BEDROCK TECHNICAL MEETING (DAY 3) 
 
12.  Linda Klink/Chuck Race:  Add the following items to the revised SAP: 
 
Site 11 Tasks  
- Review existing information on Site 11 (and Site 4 and Site 13) and removal action 
- Install new bedrock well(s) based on strike/dip information 
- Install transducers to monitor groundwater level at Site 11. Private wells east of plume were assumed to act as pumping wells in determining if there is a 

hydraulic connection with the plume. (This action item was eliminated after the DQO meeting because the private wells located east of the Eastern Plume are 
too distal from Site 11.) 

 
MW-308 Area 
 - Install a bedrock well couplet that discretely monitors the bedrock where the overburden is properly sealed off from the bedrock. Conduct continuous soil 

sampling during drilling. 
- Install a total of three bedrock well couplets in the vicinity of the bedrock well MW-308 in vicinity of bedrock depression and P-106. Use existing data to locate 

wells and discuss with project team. 
- Well couplets would be monitored twice a year and at least for two years duration as part of the Long Term Monitoring Plan (LTMP) of the Eastern Plume for 

VOCs and 1,4 dioxane.   
- Install overburden wells upgradient and cross-gradient of MW-308 at equal elevation to provide vertical gradient information. 
- Install transducers to monitor groundwater levels during shut down of extraction network of bedrock wells MW-308, MW-309A, and MW-309B and any newly 

installed bedrock wells. Private wells to east would act as pumping wells to determine if any hydraulic connection.  (This action item was eliminated after the 
DQO meeting because the private wells located east of the Eastern Plume are too distal from the MW-308 Area.) 

- Conduct downhole geophysics at each of the couplets: caliper, heat-pulse flowmeter, natural gamma, acoustic televiewer, resistivity, and fluid temperature.  
- In-well salinity testing (to consider, but not necessary if geophysics is completed at each well). 
- Coring – one representative core for the three couplets but not at each well location. 
- Identification of private wells east of Eastern Plume using bedrock wells within close proximity of the site (i.e., 1/2 mile). 

100701/P (CTO 069) Page 30 of 147 



Project-Specific SAP Title: Supplemental RI for 1,4-Dioxane in Eastern Plume and Bedrock 
Site Name/Project Name: NAS Brunswick Revision Number:1 
Site Location:  Cumberland County, Maine  Revision Date: October 2008 
 
 

100701/P (CTO 069) Page 31 of 147 

- Continue to monitor bedrock wells at plume as part of LTMP and assess groundwater data from newly installed bedrock well couplets to determine whether 
additional monitoring wells are necessary to define the nature and extent of bedrock impact. 

 
13. Todd Bober:  Determine whether to include the bedrock groundwater investigation work items identified in the technical meeting in the 1,4-Dioxane SAP or a 

separate SAP.  (After the meeting, it was determined that the bedrock groundwater investigation work would be included in the 1,4-Dioxane SAP). 
 
14. Todd Bober:  Determine whether to include groundwater sampling of the residential domestic water supply well (identified as RW1) in the LTMP. 
 
15. Linda Klink/Jane Connet:  Create a database and add to GIS. Inventory and collect info on private wells, if available, using: 

-  Town Assessor Record Review 
-  State of Maine Geologic Survey Well records 
-  Conduct survey to determine use of private wells and any other known well information 

 
Consensus Decisions:  
The Navy and regulatory agencies (EPA and MEDEP) agreed that the significant additions to the original scope warrant a complete review of the updated version; 
therefore, it was agreed that the revised SAP would be submitted as a draft to reflect the current situation.  It was also agreed upon that prior to Stakeholder 
review, the SAP will also need to be reviewed by the Navy’s government chemist. 
 
There was agreement that prior to submittal of the revised SAP, Worksheet # 17, including a map(s) of the proposed pore water locations and groundwater 
profiling locations, would be submitted to the regulatory agencies for review and concurrence.  Permanent overburden and bedrock well locations and well screen 
intervals were to be generally described in Worksheet #17 but specific locations cannot be established until after the proposed pore water and groundwater 
profiling results are available for evaluation; again, the regulatory agencies will be involved in review and concurrence of locations.   
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SAP Worksheet #10 -- Problem Definition  

(UFP-SAP Manual Section 2.5.2) 

 
INTRODUCTION 

 
History 
 
Investigation at what was identified as the Eastern Plume began in 1987 when groundwater analytical 

results indicated the presence of contamination as a result of leaching from past solvent disposal 

practices at Site 4 (Acid/Caustic Pit), Site 11 (Former Fire Training Area), and Site 13 (Defense 

Reutilization and Marketing Office Area (figure provided in Appendix C-2).  The dissolved-phase plume 

associated with these disposal activities consisted primarily of chlorinated volatile organic compounds 

(VOCs) including tetrachloroethene, 1,1,1-trichloroethane, and trichloroethene.  The Eastern Plume was 

found to extend in a north-south orientation (Appendix C-2).  The northern one-third area of the plume is 

located to the north of Gurnet Road in a wooded area and beneath a recreational and picnic area on 

base.  There are two surface water bodies located in this area (Picnic Pond and Merriconeag Stream).  

The southern two-thirds of the plume lies beneath an area comprised of woodland, wetlands, and paved 

access roads.  There are two surface water bodies located in this area (Mere Brook and Merriconeag 

Stream). 

 

In June 1992, an interim Record of Decision (ROD) identifying a groundwater extraction and treatment 

system (GWETS) as the selected remedy was signed.  The GWETS operation began in June 1995 and 

consisted of an extraction system, addressing the northern and southern lobes of the plume, and 

treatment via ultraviolet oxidation. The treated groundwater was discharged to the Brunswick Sewer 

District.  In 1998, the final ROD was signed featuring hydraulic containment (via extraction), recovery, and 

treatment to remediate groundwater.  The ROD identified the remedial action objectives for the Eastern 

Plume as follows: (1) to minimize further migration of the Eastern Plume, (2) to minimize any further 

negative impact to surface water resulting from discharge of contaminated groundwater, (3) to reduce the 

potential risk associated with ingestion of contaminated groundwater to acceptable levels, and (4) to 

restore the aquifer.  In December 2000, an Explanation of Significant Differences (ESD) for the Eastern 

Plume altered the original GWETS to remove the ultraviolet oxidation system and replace it with an air 

stripping system with carbon polishing and to replace discharge to the Brunswick Sewer District with 

discharge to an infiltration gallery.  The treatment system went on line in January 2001 and the infiltration 

gallery went on line in February 2002. The GWETS objective is to achieve hydraulic control (via 

extraction) and to reduce hot-spot concentrations and total concentrations of VOCs in the Eastern Plume.  

The Navy has been performing long-term monitoring, maintenance, and corrective measures as required 

by the ROD. 
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During the April 2004 long-term monitoring event, in addition to the standard sampling and analysis, 

samples from selected monitoring wells were analyzed for an emerging contaminant, 1,4-dioxane.  This 

contaminant has been used as a solvent stabilizer associated with solutions of the solvent 1,1,1-

trichloroethane (TCA).  Elevated concentrations of 1,4-dioxane (180 ug/L) compared to criteria [State of 

Maine’s Maximum Exposure Guideline (MEG) of 32 ug/L] were encountered in the southeastern portion 

of the plume during the April 2004 event.  Moreover, in 2005, a pore water sampling event was conducted 

in the southern area of the plume along Mere Brook and Merriconeag Stream that indicated upwelling of 

1,4-dioxane and VOCs to these surface water bodies (figure provided in Appendix C-2).  Also, during the 

April 2005 monitoring event, the data for the GWETS combined effluent were 43 J ug/L and 20 J ug/L 

(duplicate), resulting in a concern about the potential for untreated discharge of 1,4-dioxane.  As a result, 

the number of monitoring wells to be sampled for 1,4-dioxane was increased to yield more spatially 

comprehensive data for the Eastern Plume.  More recently, the April 2007 groundwater monitoring event 

indicated that two monitoring wells in the southeastern portion of the Eastern Plume exceeded the MEG 

for 1,4-dioxane.   

 

Also, the Navy began collecting monthly influent and effluent concentration data from the GWETS in July 

2006 for 1,4-dioxane.  While 1,4-dioxane in the GWETS effluent was less than its MEG, it was largely 

untreated in passing through the air stripping system with carbon polishing; the extraction well 

concentrations ranged from 1.4 to 9.7 ug/L. The GWETS would have to be expanded and modified to 

reduce 1,4-dioxane concentrations yet the design of a comprehensive treatment system cannot be 

evaluated until the plume is defined; input information such as locations, concentrations, and flow rates of 

contaminated groundwater that are critical to the treatment system design are not known.   

 

In 2007, during meetings with the regulators (EPA and MEDEP), the Navy expressed that 1,4-dioxane’s 

status as an emerging contaminant made for serious policy implications in selecting defensible criteria for 

initiating and completing remedial action.  While acknowledging the State of Maine’s MEG of 32 µg/L for 

1,4-dioxane, the Navy stated that the current extraction system (treatment plant influent) does not exceed 

the State MEG for 1,4-dioxane and, moreover, neither the interim nor final RODs include 1,4-dioxane as a 

contaminant of concern.  However, the Navy acknowledged that the extraction wells are not properly 

positioned to remove 1,4-dioxane.  Ultimately, consensus with the regulators was reached on conducting 

a supplemental RI to refine the extent of 1,4-dioxane groundwater contamination before deciding whether 

a remedial action plan [supported by a Feasibility Study (FS)] or an amendment to the remedial design is 

appropriate.  A SAP was prepared by TtNUS, draft dated October 2007, in support of the supplemental 

RI, which focused on the hot spot in the southeastern area of the plume, south of Mere Brook.  Shortly 

after submittal of the draft SAP, however, new data became available that dramatically expanded the 

scope of the planned investigation.  Specifically, results from an investigation by ECC, a Navy contractor, 

indicated that 1,4-dioxane was present in both pore water and groundwater north of Mere Brook.  

Furthermore, even further to the north within the Eastern Plume, analytical results from ECC September 
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2007 sampling of a new extraction well, namely EW-05B, installed to extract groundwater contaminated 

with VOCs showed elevated 1,4-dioxane concentrations (compared to the MEG) at that location.  Finally, 

groundwater from one bedrock well (MW-308) located in the northern portion of the Eastern Plume was 

found to contain chlorinated VOCs that are similar to those found in the Eastern Plume and exceed 

criteria (MEGs and Maximum Contaminant Levels [MCLs]); therefore, the overburden and bedrock 

contamination appear to be linked.  However, the contamination may not be representative of bedrock 

because the well was completed without a steel casing grouted into the top of bedrock and so the annular 

seal may have become compromised. 

 
The expanded scope of the investigation was discussed with the Stakeholders, including the Navy and 

the regulators, during a DQO meeting in February 2008.  Considering the complexity and urgency of the 

issues, in particular the implications to the existing treatment system in place, DQO discussions were split 

into three day-long sessions.  

 

• Day 1 (February 26, 2008) of the meeting was used to identify information needed to characterize the 

extent of 1,4-dioxane in overburden groundwater, focusing on areas exceeding the MEG of 32 ug/L.   

 

• Day 2 (February 27, 2008) of the meeting was used to establish information inputs associated with 

viable remedial alternatives, while recognizing that a detailed evaluation of the remedial alternatives 

cannot be conducted until groundwater characterization is accomplished.  Considering remedial 

alternatives early in the project helps ensure that the necessary information for groundwater 

characterization and design can be obtained in one effort and advances the process by starting the 

next step, the Feasibility Study (FS).   

 

• Day 3 (February 28, 2008) of the meeting focused on bedrock groundwater characterization, 

considering that VOC contamination was encountered in one bedrock well (MW-308) and so the 

overburden and bedrock contamination appear to be linked. 

 

It was agreed at the DQO meeting that the significant additions to the original project scope warrant a 

complete replacement of the draft October 2007 SAP and a complete review of the updated version.  

Much of the previously presented material in the draft SAP has been superseded by the recent update of 

the ECC Conceptual Site Model (CSM) that reflects current-day conditions.  Also, the Day 2 DQOs, while 

important, are incidental to the subject field effort and so have been moved to Appendix C-4.  These 

DQOs were developed only to ensure that data critical to evaluating treatment system design are not 

likely to be overlooked during this investigation, thus increasing the overall cost-effectiveness of this 

effort.   
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During the DQO meeting, a phased sequential approach to the field work was agreed upon to address 

the Day 1 and Day 3 meeting DQOs, with the regulators (EPA and MEDEP) involved in the decision-

making process.  The phases of field work consist of the following: 

 

• Pore water sampling along Merriconeag Stream to aid in establishing transects for groundwater 

profiling.  Note this task is being conducted by the EPA and MEDEP with requirements addressed by 

MEDEP under separate cover from the subject SAP. 

 

• Groundwater profiling of the overburden via temporary wells plus bedrock investigation via permanent 

monitoring wells to delineate the Eastern Plume, refine geology/hydrogeology, and aid in determining 

migration potential.  Slug tests and water-level measurements from the new wells will aid in the 

hydrogeology investigation. 

 

• Installation and sampling of permanent overburden monitoring wells plus comprehensive evaluation 

including most recent data from existing Eastern Plume wells that are part of the long-term monitoring 

program.  Slug tests and water-level measurements from the new wells will aid in the hydrogeology 

evaluation. 

 

As a result of the phased approach, specific locations for permanent overburden and bedrock wells (and 

well screen intervals) cannot be established until after the proposed pore water and groundwater profiling 

results are available for evaluation; again, the regulatory agencies will be involved in review and 

concurrence of locations.   

 

Conceptual Site Model 
 

A Conceptual Site Model (CSM) was generated with input from the Navy, EPA, MEDEP, and BACSE.  

The CSM was originally developed in 2000, using the data collected during the Remedial Investigation 

(RI) (E.C. Jordan, 1990 and 1991), and typically is updated in December of each year and when new 

information becomes available on the Eastern Plume.  Data collected during the long-term monitoring 

program have also been used to develop an understanding of site conditions and to refine the CSM.    

The most recent version of the CSM (ECC, July 2008) is provided in Appendix B.  Supporting 

geology/hydrogeology and analytical historical information, such as geologic cross sections and tag 

maps, are included in Appendices C-2 and C-3, respectively.   

 

In summary, CSM describes the stratigraphy in the area of the Eastern Plume (recent depiction of the 

Eastern Plume is provided in Appendix C-2) as comprised of interbedded sand, silt, and clay units that 

overlie the undulating bedrock surface and some occasional discontinuous till.  Three major overburden 

layers are present:  upper sand, transition which contains a sandy interval often referred to as the lower 
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sand, and clay.  The upper sand unit consists of fine sands that readily transmit groundwater; the unit is 

approximately 10 to 20 feet thick across the Eastern Plume area and has the highest conductivity of the 

overburden units.  The transition unit lies between the upper sand and the clay, and is composed on 

interbedded sands, silts, and clay; the transition unit ranges in thickness from 0 to 30 feet and forms a 

wedge that pinches out just east of the Eastern Plume.  The transition unit contains relatively thin and 

possibly continuous sand layers that may act as preferential pathways for groundwater movement within 

this unit, including a mappable sandy interval near the base of the transition unit referred to as the lower 

sand.  The relatively impermeable Presumpscot clay underlies the transition unit and is draped over the 

bedrock in a nearly continuous layer; the clay thickness has been measured up to 80 feet and in one area 

the clay appears to be very thin or not present.  The bedrock underlying the site is comprised of a 

micaceous schist, with pegmatite veins up to several feet thick.  Major fractures were not typically 

encountered; however, bedrock test wells do yield water. 

 

The CSM also describes the hydrogeology and contaminant transport. Based on available data, the 

direction of bulk groundwater flow is generally to the southeast except in the vicinity of Merriconeag 

Stream and Mere Brook, where the groundwater flow direction may shift so that is perpendicular to the 

drainage channel.  In particular, it appears the 1,4-dioxane is migrating through fine-to medium-sand 

lenses within the transition unit; however, the concentration distribution or the migration pathways on both 

sides of Mere Brook are currently unknown.  Furthermore, buried coarser stream lenses may act as 

preferential contaminant migration pathways.  The Eastern Plume has been slowly migrating to the south 

and southeast.  Potential receptors for the Eastern Plume are residential and ecological receptors 

(aquatic- benthic and fish).   
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 1,4-DIOXANE GROUNDWATER CHARACTERIZATION 
(DAY 1 DQOs) 

 
DQO Step 1: State the Problem 
(1,4-Dioxane Groundwater Characterization) 
 

Background 
 

The original intent of the SAP issued by the Navy in October 2007 was to focus investigation in the 

southern area of the Eastern Plume, where 1,4-dioxane, at a maximum concentration in groundwater of 

180 ug/L in April 2005, in excess of the MEG of 32 ug/L.  Also, during the April 2005 monitoring event, the 

data for the GWETS combined effluent were 43 J ug/L and 20 J ug/L (duplicate), resulting in a concern 

about the potential for untreated discharge of 1,4-dioxane.  A presentation was conducted by ECC to 

explain current site conditions.  The 1,4-dioxane plume area was originally identified in the southern area 

of the Eastern Plume, south of Mere Brook.  Recently, 1,4-dioxane was detected north of Mere Brook at 

maximum concentrations of 190 ug/L in pore water (PW-81) and 133 ug/L in groundwater (PZ-MB-C3) as 

part of another investigation conducted by the Navy’s contractor, ECC.  In addition, even further to the 

north, a new extraction well, EW-05B that was installed in July 2007 to address VOCs had a 1,4-dioxane 

concentration of 179 ug/L when sampled on September 28, 2008.  This well is not currently connected to 

the extraction system.    

 

A revised conceptual site model (CSM) (draft) was developed and presented during the meeting.  Note 

that the CSM has since been updated and is provided in Appendix B.  Highlights from the DQO meeting 

are as follows: 

 

• Three known source areas of groundwater VOC contamination were reaffirmed: 

- Site 4 (Acid/Caustic Pit) 

- Site 11 (Former Fire Fighting Training Area) 

- Site 13 (Defense Reutilization and Marketing Office) 

 

• It is unknown whether additional VOC sources exist off base, although none is expected based on 

evaluation of current data. 

 

• The Eastern Plume, including 1,4-dioxane, appears no longer to be attached to the source(s) of 

contamination.  A primary contaminant source in soil was remediated by removal at Site 11, and 

underground tanks used for diesel fuel, waste fuel and oils, and degreasing solvents, were removed 

and replaced at Site 13.  However, the remediation reports need to be reviewed to evaluate whether it 

is possible that a secondary source of contamination exists at these sites.  At Site 4, soil located 
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under the corner of Building 584 has not been removed because of accessibility issues; therefore, it 

still remains a potential source of VOC contamination.  Also at Site 4, VOCs were detected in 

groundwater from shallow wells MW-209 (2002) and MW-224 (2004). Overall, a continuing source of 

significant 1,4-dioxane contamination is not expected to exist.  

 

• The Weapons Compound is located west and upgradient to the southern plume area.  There is no 

current strong evidence to support the Weapons Compound as a source of VOCs considering that 

the Weapons Compound is primarily used for weapons storage.  There is no actual manufacturing 

done in the compound; however, pre-manufactured components and parts may be assembled within 

the compound to produce finished weapons. Two lobes pointing westward from the main plume 

extend about halfway to the Weapons Compound, along east-west lines slightly north and slightly 

south of the complex.  Available data from four wells located between the Weapons Compound and 

the Eastern Plume (MW-310, MW-206A, MW-206B, and MW-219) suggest that if it is a source, it is 

not a significant source.  In particular, the Weapons Compound known history does not suggest use 

of 1,1,1-TCA (the presumed source of 1,4-dioxane). 

 

• The vertical and lateral extent of 1,4-dioxane contamination in groundwater have not been adequately 

delineated to date. 

 

• Regional groundwater flow is west to east and north to south, but Merriconeag Stream and Mere 

Brook influence groundwater flow to create local deviations from these regional flow directions.  

Groundwater near the streams is diverted toward the streams, which drain the area.  Upwelling of 

groundwater toward Mere Brook occurs, as evidenced by the recent Navy/ECC investigation.   

 

• Groundwater velocities have not been estimated. 

 

Problem Definition 
 
Based on the new CSM developed by Navy/ECC, a primary concern is groundwater contamination 

migrating into Mere Brook and Merriconeag Stream and potentially having adverse effects on receptors 

exposed to the surface water.  The remedy in place for the Eastern Plume may no longer be protective 

since most recent data shows that 1,4-dioxane in groundwater is discharging to Mere Brook.   

 

The delineation of the lateral and vertical extent of 1,4-dioxane in groundwater to at least 32 ug/L, which 

is the MEG, must be completed.  Additionally, because chlorinated VOCs and in particular 1,1,1-TCA and 

trichloroethene (TCE) are also present in the groundwater, VOCs must be quantified across the plume to 

support the development of an overall treatment strategy.  Lastly, the hydrogeological and geological 
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conditions at the site need to be studied to determine the future migration of 1,4-dioxane and other VOCs 

in groundwater. 

 

This knowledge will be used later to support the design and implementation of remedial alternatives, 

potentially including land use controls.  A design goal would be to reduce groundwater 1,4-dioxane 

concentrations in the aquifer to less than 32 ug/L and to protect the streams from significant 1,4-dioxane 

contamination.  Detection limits during the investigation must be low enough to allow detection of 

concentrations as low as the 6.1 ug/L, which is the EPA screening criterion.  
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BEDROCK CHARACTERIZATION 
(DAY 3 DQOs) 

 
Day 3 was conducted as a technical meeting and not as a formal DQO meeting, and so DQOs were 

expanded upon herein following the February 2008 DQO meeting to complete this UFP-SAP. 
 
DQO Step 1: State the Problem 
(Bedrock Characterization) 
 

Background 
 

A presentation was made by Navy/ECC to explain current information on bedrock and bedrock 

contamination at NAS Brunswick.  A notebook titled “Handouts for Bedrock Technical Evaluation Group 

Meeting” was provided to the participants.  As part of that presentation, detections of 1,4-dioxane (and 

VOCs) in the overburden and bedrock were discussed.  Highlights are summarized below. 

 
General Bedrock Character.  The Eastern Plume is underlain by 5 to 60 feet of clay with the greatest 

thicknesses in the central area of the plume in the vicinity of a bedrock surface depression.  The clay 

thickness decreases to the east toward Picnic Pond and also to the west near MW-323.  The top of clay 

mimics the top of bedrock surface and noted areas of more elevated concentrations correlate with low 

lying depressions of clay (e.g., EW-05B).  The closest bedrock wells to the southern end of the plume 

include MW-316, MW-317, and Sites 1 and 3 borings (201, 211, etc).  The extraction well (EW-05B) is in 

a depression underlain by clay.  

 

Underlying the clay are two bedrock formations mapped by the Maine Geological Survey beneath NAS 

Brunswick. The Cushing Formation underlies the western portion of the Base, and the Cape Elizabeth 

Formation underlies the eastern portion, including the Eastern Plume.  The Flying Point Fault is located 

northwest of Sites 4, 11, 13 and the Eastern Plume.  Pertinent information is as follows: 

 

• The Cushing Formation consists of massive gray gneiss that consists of metamorphosed volcanic 

and sedimentary rocks.  Minerals include plagioclase, quartz, and the micas (biotite and muscovite).  

Micas are aligned with foliation roughly parallel to the north-northeast regional fault zone. 

 

• The Cape Elizabeth Formation consists of metamorphic foliated and massive gray phyllite and schist 

with quartz inclusions.  Again, foliation is roughly parallel to the north-northeast regional fault zone. 

 

Chronology of Bedrock Investigations.  A chronology of previous bedrock investigations conducted at 

NAS Brunswick is summarized as follows: 
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• 1990 - Bedrock wells installed as part of the RI 

• 2000 - Data gaps identified at Site 11  

• 2001 - Site 11 direct-push investigation near MW-323-bedrock knoll 

• 2003 - Bedrock investigation by EPA 

• 2004 – Geophysica l investigation at Site 11 and downgradient areas 

• 2005 - Site 11 bedrock well installation sampling using passive diffusion techniques 

• 2006 and 2007 - Monitoring that identified VOCs in excess of drinking water standards in bedrock 

well MW-308, but no VOCs or 1,4-dioxane were detected in groundwater from a residential well east 

of the Merriconeag Stream 

 

Long-Term Monitoring Program.  Long-term groundwater monitoring is being conducted in compliance 

with the ROD.  Groundwater monitoring data have been collected from eight NAS Brunswick bedrock 

wells in the Eastern Plume (MW-308, -309A, -309B, 316A, -316B, 317A, -317B, and -323) that were 

sampled from August 1995 through September 2007.  VOC concentrations exceeded criteria in 7 of the 

79 groundwater samples collected from monitoring wells MW-308 and MW-323, with six of the seven 

exceedances associated with MW-308 from more recent samples collected in 2006 and 2007.  The 

exceedance at MW-323, associated with Site 11, occurred in 2003.  It was clarified that although there 

have only been seven exceedances, a greater number of detections were reported in these samples that 

did not exceed the screening criteria.  1,4-Dioxane was reported as an estimated value in bedrock well 

MW-308.  This is the only bedrock well with detected VOCs exceeding regulatory criteria.  According to a 

Navy Chemist review, the quality of the data is in question.  There is sufficient evidence that shows 1) the 

reported sensitivity is not as low as reported and 2) the data are biased high.  These data indicate that 

bedrock well MW-308 is connected in some way with the Eastern Plume that has historically been 

associated with the lower sand unit of the overburden.   

 

The monitored natural attenuation (MNA) results suggested that the population of biota in the overburden 

is not sufficient; although there has been breakdown and chemical reduction of trichloroethene (TCE), the 

biota is neither biologically degrading all chlorinated VOCs in the entire plume nor continuing to degrade 

the TCE.  Also, degradation of fuel products has occurred but the process may have stalled at this point.  

It was suggested that bioaugmentation may be needed to stimulate natural biodegradation. 

 

Focus on Known Bedrock Issues.   

 

MW-308: Pertinent information regarding bedrock monitoring well MW-308 follows: 

 

• TCE and 1,1-dichloroethene (1,1-DCE) concentrations exceeded drinking water standards in April 

2006, April 2007 and September 2007.  The contaminants and concentrations in MW-308 correspond 
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with Eastern Plume contaminants and concentrations.  The highest detections of TCE and 1,1-DCE 

at MW-308 occurred in April 2006, and although detections still exceed MEGs, they have been 

decreasing.  The most recent groundwater sample was collected using low-flow procedures, but 

samples from this well have also been collected using passive diffusion bags.  The higher detections 

were associated with low-flow groundwater sampling, and the lower detections were taken using 

passive diffusion bags.   

 

• This shallow bedrock well MW-308 (70 feet depth below ground surface [bgs]) was completed in 1990 

with a 10-foot-long well screen from 60 to 70 feet bgs.  The well is screened in the top 30 feet of 

bedrock, with the top of rock at 40.5 feet bgs.  The well was completed without a steel casing grouted 

into the top of bedrock, and so this well is not discretely monitoring the bedrock zone.  It is possible 

that due to the age of the well (17 years), the annular seal has become compromised. 

 

• According to the boring log for MW-308, poorly graded, stratified silt with a little fine sand and a little 

clay is present from 18 to 40.5 feet bgs directly overlying fractured bedrock. The soil description is 

interpreted as the Transition Unit. Sandy strata are present in the Transition Unit.  Because the soil 

sampling was not continuous, and only one description is provided for four samples collected at 5-foot 

intervals (3 feet missing between five successive samples between 18 and 40 feet bgs), it is possible 

that clay strata and/or sandy strata are present.  Other investigation techniques (cone penetrometer 

and surface geophysics) suggested the presence of clay in the vicinity of MW-308; however, the soil 

boring log is expected to be the most reliable because it is based on actual soil samples.  

 

• MW-308 has a very low rock quality designation (RQD) (i.e., high degree of fracturing) in comparison 

to the other bedrock wells in the area.  There was some discussion as to whether the RQD was a 

function of drilling, based on a table from the RI report, but the work was performed by others so the 

significance of drilling impacts on the coring cannot be clearly defined.  The RQD is more likely a 

function of the rock in this area, considering that the top 30 feet of bedrock is on a knoll and would be 

subject to weathering, so is most likely more fractured than bedrock in the surrounding area.   

 

• MW-308 also has the highest hydraulic conductivity (K) value of all the bedrock wells and its K value 

falls within the range of K values reported in overburden units.  Based water levels at on PZ-108 

(which has since been destroyed) and MW-308 water levels, there was an upward gradient in this 

area at the time of the RI report.  An overburden well located beside MW-308 is not longer usable, so 

current vertical hydraulic gradients cannot be determined; therefore, it is uncertain whether 

groundwater currently flows from the overburden into the bedrock or vice versa in this area.  

 

• Bedrock may be exhibiting dissolved-phase contamination from the overburden at the MW-308 

location.  MW-308 is located southwest of a former hot spot area of the Eastern Plume near P-106, 
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east of extraction well EW-4 and directly southwest of new extraction well (and current hot spot) EW-

5B.  Contaminant travel time has not been estimated; of note, the reported hydraulic conductivity for 

MW-308 is 2.13 feet per day (7.50E-04 cm per sec), which is higher than other bedrock locations at 

NAS Brunswick.  Concentrations of contaminants at deep overburden well P-106, located northeast 

of MW-308, have been decreasing steadily.  Chlorinated VOC and 1,4 dioxane concentrations in this 

area decreased sharply between 1995 and 2002, and have been declining since 2002.  There is no 

extraction well near the P-106 area. Decreases in concentrations may be due to movement of the 

plume core toward the southwest.  A phased investigation approach in 2005, led to identification of 

clay depressions near P-106 and MW-331.  Direct-push probe techniques were attempted first, but 

due to difficult drilling conditions, the investigation was completed with rotosonic drilling methods.  

Based on the data from the rotosonic logs, direct-push groundwater sample results, and surface 

geophysical survey results, the new extraction well location (EW-5B) was chosen. 

 

In summary, MW-308 is a shallow bedrock well, extending 30 feet into bedrock on top of a highly 

fractured bedrock knoll.  Although the lower sand unit is present in areas surrounding the well, this unit 

pinches out in the direct vicinity of MW-308, where there is little to no clay in the overburden above the 

bedrock and the well is not discretely monitoring the bedrock.  MW-308 is downgradient of a former hot 

spot area, and the contaminants and concentrations in MW-308 correspond with the hot spot 

contaminants and concentrations.  Contaminant concentrations have been decreasing at MW-308 since 

the highest detection in the spring of 2006, although they still exceed MEGs.   

 

The team discussed why MW-308 has recently become a concern, when historically there have not been 

exceedances at this location and the following was suggested: 

 

• This well is downgradient of a hot spot 

 

• There is little or no clay in the overburden above the bedrock 

 

• The well is not discretely monitoring the bedrock 

 

• VOC concentrations were lower with the diffusion bag samples relative to the low-flow samples 

 

• Overburden contamination may have migrated into the area around this well where bedrock hydraulic 

conductivity is high 

 

• The well was not installed with a steel casing sealing the overburden from the monitored zone 
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• If there were downward gradients in fractured bedrock, it could have resulted in a groundwater 

migration pathway 

 

• Because of higher bedrock elevation and similar hydraulic conductivity with the Transition Unit 

sediments, part of the plume could be migrating through the shallow bedrock  

 

• There are no extraction wells near MW-308 to influence gradients 

 

The bedrock surface depressions seem to be important areas and correlate with high concentrations of 

VOCs, so obtaining more information, especially surrounding the depression to the south of MW-308 and 

further south of the Weapons Compound, is important.  The team agreed that conducting additional 

surface geophysics is not necessary at this time. 

 

MW-323 (and MW-NASB-11BR): Pertinent information regarding bedrock monitoring wells associated 

with Site 11 is as follows: 

 

• The 1,1-dichloroethene (1,1-DCE) concentration exceeded the MEG in only one sample (October 

2003) at MW-323 at a concentration of 2 ug/L compared to the MEG of 0.6 ug/L.   

 

• Six passive diffusion samples were collected from varying depth intervals from MW-NASB-11BR, and 

the VOC concentrations detected were significantly less than MEGs.  At the time of the well 

installation and passive diffusion sampling, the infiltration gallery had been in operation for a few 

years.   

 

• An important note from the EPA consultant’s “bedrock study report” (May 2003) was that the rock in 

this area is highly variable.  There are places where it is highly fractured and places where the 

fractures have been replaced with quartz veins.  The stressed pegmatite has been reworked.  There 

was a second metamorphic stress, which is significant because of the variability in the rock that can 

create potential pathways in some areas versus quartz-filled veins in other areas.  The west-facing 

slopes tend to be steeper and dip to the east. This influences contaminant migration, which tends to 

be from high points to low points and may be the reason the Eastern Plume is located in a low-lying 

area.  There was no association noted between the steeper (western- facing) slopes and pegmatite.  

The bedrock is low lying in this area but is at a higher elevation on the other side of Mere Brook.  The 

Site 11 bedrock well is at the edge of this depression.   

 

• The location of the Site 11 bedrock well (MW-NASB-11BR) was based on geophysical investigations, 

which provided a better understanding of the pathways for contaminant migration.  The well was 

placed near MW-323; rock was encountered at 30 feet bgs and cored to 94 feet bgs.   
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Connection between Site 11 and MW-308: 

 
The infiltration gallery was located atop Site 11 and had been operating since 2003 (more than 2 years) at 

the time that the Site 11 bedrock well (MW-NASB-11BR) was sampled.  Several detections (no 

exceedances) were noted in monitoring wells, but that does not necessarily dismiss Site 11 as the source 

area for contamination at MW-308.  TCA was detected at Site 11, and the Site 11 contaminants 

correspond with the plume contaminants.  At Site 13, 1,2-DCE was detected at 700 ug/L (MW-1303), and 

at Site 4, low levels of TCE were detected at MW-405.  These areas could also have some effect on 

MW-308.   

 

Bedrock Contamination Potential Sources and Extent:  The team discussed whether the contaminant 

source for the Eastern Plume is at Site 11 and whether background information (e.g., soil contaminants 

and concentrations) on the removal actions from Site 11 is documented.  The Drum Investigation Report 

submitted by Halliburton NUS in August 1995 stated that 15 test pits were dug around Site 11 prior to the 

removal action.  Low concentrations of TCE and tetrachloroethene (PCE), and elevated xylene and 

toluene concentrations were encountered.  There were also trace semivolatile organic compounds 

(SVOCs) and low concentrations of the pesticides 4,4’-DDE, 4,4’-DDD, and 4,4’-DDT.  More information 

may be needed to determine if Site 11 is a source of VOC contamination in the Eastern Plume.  In the 

future, additional bedrock wells may be warranted in an effort to pinpoint the source at Site 11 based on 

strike and dip information. 

 

The team discussed whether is reasonable that contamination is present over a significant area in 

bedrock. Not enough information is available for this determination.  Specifically, the following information 

is lacking or needs to be researched:  

 

• Information such as COCs for potential source areas (Sites 4, 11, and 13) 

 

• Estimated groundwater velocities 

 

• If a bedrock plume exists or if contamination is only localized near MW-308.  No analytical data from 

bedrock in the immediate vicinity of well MW-308 exist; MW-308 is located in the northern portion of 

the Eastern Plume and is the only bedrock that has historically had exceedances of regulatory 

criteria.  MW-309A and B, located approximately 300 feet downgradient of MW-308, have no 

historical exceedances.  

 

Also, pathways and potential future impacts to off-base residential wells are uncertain based on the 

following information to date: 
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• A limited number of monitoring wells are located on the eastern side of the Merriconeag stream.  

 

• Groundwater contamination crossing Merriconeag Stream appears unlikely, considering that it should 

act as a hydraulic barrier and groundwater appears to be upwelling. 

 

• Domestic water-supply wells are located on the eastern side of Merriconeag Stream, and it should be 

demonstrated that these wells will not be impacted by the Eastern Plume from NAS Brunswick.  

Contaminant migration in the bedrock aquifer appears unlikely considering that there is a bedrock 

ridge to the east of the stream and that there is some evidence for upwelling to surface water.  Both 

the MEDEP and Carolyn Lepage stressed that some monitoring should be conducted at the 

residential well (closest well identified as RW1) to ensure protection of the local residents.  This 

residential well (RW1) has been sampled at least seven times and results have been nondetect for all 

COCs.  Other residential wells have been sampled over the past two years and were nondetecct with 

the exception of one, which may have been attributed to exhaust during sampling. 

 

Problem Definition 
 

Based on the new CSM, one part of the problem is that the migration pathways for established, 

overburden contamination entering the bedrock groundwater appear to be unknown.  Three areas of 

interest were identified:  (1) the vicinity of MW-308 where 1,1-DCE and TCE were detected in excess of 

regulatory criteria, although the data may not be representative considering the monitoring well MW-308 

well installation methods and, (2) the vicinity of Site 11 where 1,1-DCE was detected albeit at low 

concentrations (2 ug/L compared to the MCL of 7 ug/L and MEG of 0.6 ug/L), and (3) the Site 11 area is 

of interest because the infiltration gallery for the Eastern Plume GWETS is located directly over the former 

source area and close to an area of previously identified shallow bedrock. 

 

A second part of the problem is that private bedrock water-supply wells located east of Merriconeag 

Stream may be drawing from the shallow bedrock aquifer.  The most recent data show that 1,4-dioxane 

and VOCs have not been detected in bedrock wells east or immediately west (MW-309 A and MW-309B) 

of Merriconeag Stream.  Existing bedrock hydrogeology information, such as potential fractures and 

water-bearing zones, is not adequate for characterization purposes.  However, the off-base private water 

wells within close proximity of the site have been inventoried and some private wells have been sampled 

periodically.  The inventory of private water wells is to include total depth of the well and water bearing 

zone information. 
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SAP Worksheet #11 -- Project Quality Objectives/Systematic Planning Process Statements 

(UFP-SAP Manual Section 2.6.1) 

 
DATA USERS AND USES 
 

The Navy and regulatory agencies (EPA and MEDEP) will use the data collected from this effort to: 

 

• Determine if MW-308 is acting as a preferential pathway for groundwater flow within the Transition 

Unit to flow into the shallow bedrock aquifer.  If so, immediately abandon MW-308 to eliminate this 

pathway and replace monitoring of MW-308 in the LTMP with monitoring of at least one of the new 

bedrock wells to be installed. 

 

• Define site geologic and hydrogeologic conditions in both overburden and bedrock, including 

groundwater and contaminant (1,4-dioxane and other VOCs) flow paths and velocities. 

 

• Determine if groundwater contamination within bedrock is localized or regional and, if regional, 

determine the contaminant migration pathway(s) into the bedrock in the vicinity of MW-308 and at 

Site 11. 

 

• Evaluate if there is a bedrock hydraulic connection between the MW-308 vicinity and the private 

water-supply wells on the eastern side of Merriconeag Stream and monitor increases/decreases via 

long-term monitoring. 

 

• Refine the delineation of the extent VOCs, including 1,4-dioxane, in groundwater sufficiently to 

support a risk assessment (if necessary) and the design of a remediation system that addresses the 

VOCs including 1,4 dioxane. 

 

• Collect data to support the design of a groundwater remediation system for reducing 1,4-dioxane and 

other VOC concentrations to acceptable levels to meet MEGs. 

 

The remediation system design will occur later as part of a different project.  The DQO planning was split 

into three day-long sessions.  Day 1 focused on characterization of the site, Day 2 included consideration 

of potential remedial alternatives, and Day 3 focused on bedrock characterization.  The Day 2 DQOs, 

while important, are incidental to the subject field effort and so have been moved to Appendix C-4.  These 

DQOs were developed only to ensure that data critical to evaluating treatment system design are not 

likely to be overlooked during this investigation, thus increasing the overall cost-effectiveness of this 

effort.   
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The data to be collected for supplemental RI of the Eastern Plume must be of sufficient quality, quantity, 

and spatial resolution to support risk assessment and future remedial design.  As previously established, 

detection limits must be sufficiently low to measure 1,4-dioxane concentrations to 6.1 µg/L or less, which 

is the EPA Region 9 Preliminary Remediation Goal (PRG) screening level.  Since the time of the February 

2008 DQO meeting, the EPA has replaced Region 9 PRGs with Regional Screening Levels (RSLs); note 

that the RSL for 1,4-dioxane is the same value as the PRG.  It was agreed upon that project action limits 

(PALs) and laboratory method detection limits (MDLs) for other VOCs would be provided to the MEDEP 

and EPA for approval as SAP Worksheet #15, and the VOCs of concern would be those previously 

detected during groundwater monitoring of the Eastern Plume. 

 

At the time of the DQO meeting, the extent of EPA support for laboratory analyses was unknown.  Based 

on decisions since that time: 

 

• MEDEP will provide the Work Plan for pore water sampling and will lead the sampling effort (August 

2008). 

 

• EPA will analyze pore water samples on site for VOCs using the EPA Region 1 mobile laboratory.  

Additionally, EPA will analyze pore water samples for 1,4-dioxane at a fixed-base laboratory. 

 

• TtNUS will aid in the sample collection effort and will prepare the sample location map.   

 

Data will be reported, managed, and archived as described throughout the remainder of this SAP.  The 

amount of data and other pertinent Project Quality Objectives (PQOs) are described in the remainder of 

this worksheet and on other worksheets in this SAP. 
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1,4-DIOXANE GROUNDWATER CHARACTERIZATION 
(DAY 1 DQOs) 

 
Data Quality Objectives Step 2: Identify the Goals of the Study 

(1,4-Dioxane Groundwater Characterization) 
 

Based on the CSM and issues presented in Worksheet #10, the following decision statements were 

developed: 

 

Decision Statement #1 
 
Determine whether 1,4-dioxane concentrations in groundwater across the Eastern Plume and pore water 

in streams in the eastern and northern areas of the Eastern Plume are adequately delineated in the 

lateral and vertical directions to support remedial decisions for groundwater.  If so, stop delineation; 

otherwise, continue with delineation. 

 

Decision Statement #2 
 
Determine whether the CSM has been sufficiently refined to understand significant groundwater and 1,4-

dioxane flow paths (current and future) and migration rates.  If these are sufficiently refined, stop data 

collection; otherwise, continue refining the CSM. 

 

Decision Statement #3 
 
Determine whether chlorinated VOCs are adequately characterized within the 1,4-dioxane plume to 

support remedial decisions.  If they are, stop chlorinated VOC data collection; otherwise, continue 

chlorinated VOC data collection. 

 

At this point, the project team recognized that several interacting qualitative and quantitative factors would 

be operational in determining whether enough data of the correct type and quality are obtained to support 

project objectives.  The team agreed that previously used data interpretation methods (e.g., 

isoconcentration mapping) would suffice to make this determination. 

 

It is assumed that 1,4-dioxane is diluted within the streams; however, pore water contaminant 

concentrations might have an adverse effect on stream dwellers such as benthic organisms. 
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Data Quality Objectives Step 3: Identify Information Inputs 

(1,4-Dioxane Groundwater Characterization) 
 

The following data inputs are required to support the decisions identified in DQO Step 2: 

 

• 1,4-Dioxane concentrations in groundwater and select pore water samples using a gas 

chromatographic/mass spectrometric method agreed on by the EPA and Navy.  At the time of the 

February 2008 DQO meeting, TtNUS had planned to use a modified Method 8270 semivolatile 

organic compound analysis featuring sodium chloride (NaCl) addition that had been approved by the 

MEDEP chemist.  During a July 2008 conference call, however, the analytical method was changed 

to VOC Method 8260B selective ion monitoring (SIM) to be consistent with the analytical method 

used by ECC during groundwater monitoring of the Eastern Plume.   

 

• Chlorinated VOC concentrations in groundwater using analytical methods in accordance with TtNUS 

Standard Operating Procedures (SOPs).   The specific compounds are described in Worksheet #15 

and analytical methods are listed in WS #23. 

 

• Lithology across the site obtained using standard geological boring log methods in accordance with 

TtNUS SOPs. 

 

• Groundwater and stream water-level elevations.  Groundwater levels must be obtained across the 

site from any new and existing wells and piezometers using methodology in accordance with TtNUS 

SOPs. 

 

• Hydraulic conductivity (e.g., from slug testing) in accordance with TtNUS SOPs.  

 

• Well stabilization parameters collected in the field such as pH and turbidity (in accordance with 

TtNUS SOPs) to ensure that sampling conditions are stable prior to sample collection. 

 

• Pump test data for EW-5B, both hydraulic and chemical data, which will be useful in evaluating the 

plume and will support any remedial design. 

 

• Alkalinity, hardness (calcium, magnesium, etc.), sulfate, sulfide, and total organic carbon (TOC) data 

to support treatment design and to estimate aquifer conditions and the potential for natural 

degradation.  Existing data from previously collected MNA and RI data at the facility can be used to 

meet project needs.    
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• Dissolved and total iron, plus Fe+2 and Fe+3, to estimate aquifer conditions and potential for natural 

degradation. Existing iron data from previously collected MNA and RI data at the facility can be used 

to meet project needs. 

 

• TOC concentrations in select uncontaminated soil areas to estimate aquifer conditions and the 

potential for natural degradation, obtained using a standard fixed-base laboratory analytical method.  

This information may be obtained from previous investigations. 

 

• Literature distribution coefficients (Kd) for 1,4-dioxane and chlorinated VOCs in soil. 

 

• Fraction organic carbon obtained from Kd and TOC data. 

 

• Total contaminated groundwater volume. 

 

• Other data inputs as identified in Day 2 and Day 3 DQOs. 

 

Based on existing data and site conditions, no significant seasonal variations in contaminant 

concentrations or water levels are known or expected.  Furthermore, such variations would not be 

expected to have a significant influence on remedial design; therefore, seasonal variations are not a 

concern.  Historical variations in water levels seem to be caused by operation of the existing extraction 

system. 

 

The team discussed the need to determine the total mass of VOCs in groundwater and concluded that it 

might not be necessary from a technical point of view to support attainment of project objectives, but it 

could be useful as a means to communicate to the public the magnitude of the contamination problem on 

an “order of magnitude” scale. 

 

DQO Step 4: Define the Boundaries of the Study 
(1,4-Dioxane Groundwater Characterization) 
 
In addition to the overburden investigation discussed during the Day 1 DQOs, bedrock groundwater will 

also be investigated, as summarized from the notes of a technical meeting held on Day 3.   

 

The following areas must be investigated to support the decision statements identified in DQO Step 2: 

 

• Central and northern portion of the Eastern Plume to fill data gaps with respect to groundwater 1,4-

dioxane (and VOC concentrations) across the area 
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• The immediate vicinity of MW-308 where bedrock contamination was previously identified  

 

• East of Mere Brook and Merriconeag Stream to delineate known contamination because 1,4-dioxane 

migrates with groundwater (more quickly than chlorinated VOCs) and is likely to be at the leading 

edge of any contamination 

 

• Between the Eastern Plume as currently delineated and Picnic Pond (northeastern portion of the site)  

 

• Just north of Old Gurnett Road to bound contamination in the southern area of the Eastern Plume 

 

• South of MW-313 to further delineate potential contamination south of the previously investigated 

area (southeastern edge of site in the floodplain) 

 

• West of the Eastern Plume to further delineate known contamination 

 

• The core of the plume representing shallow (average 20 feet bgs), intermediate (average 40 feet 

bgs), and deep (average 60 feet bgs) zones previously investigated to improve understanding of 

vertical groundwater gradients and migration under Mere Brook, and with sample intervals of up to 10 

feet depending on the thickness of the given monitored unit 

 

• Upland area between existing wells MW-308 and MW-331 where intermediate and deep groundwater 

data are especially important in determining if there is a connection between the overburden and 

bedrock 

 

• Existing wells 204, 205, 206A, 206B, 208, etc. that are located in the vicinity of the western side of the 

plume to aid in understanding potential sources of the Eastern Plume  

 

• In the floodplain where shallow, intermediate, and deep groundwater data are all important because 

upwelling of contaminants to Mere Brook and Merriconeag Stream are of concern. 

 

Slug test locations were not established during the February 2008 DQO meeting.  However, they have 

since been later established and are discussed in Worksheet #17. 

 

DQO Step 5: Develop the Analytic Approach 
(1,4-Dioxane Groundwater Characterization) 
 

The previous DQO outputs were assimilated into decision rules that govern data use.  It is assumed for 

the purpose of delineating the extent of contamination that concentrations are greatest within the Eastern 
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Plume and decrease in the downgradient direction.  The decision rules are as follows; individual sample 

results will be compared to criteria rather than an average of samples in one area: 

 

Decision Rule #1  
 
If the 1,4-dioxane concentration in any overburden groundwater sample on the three-dimensional 

perimeter of the 1,4-dioxane plume exceeds 32 ug/L then step outward and collect additional samples 

until 1,4-dioxane concentrations are delineated to less than 32 µg/L.  When 1,4-dioxane concentrations in 

samples on the outer edge of the plume are less than 32 ug/L, stop delineation.  An effort will be made to 

characterize to a concentration of 6.1 ug/L for the regions with 1,4-dioxane concentrations less than 32 

µg/L, but this will not drive additional sample collection.  Bedrock investigation is discussed later in this 

worksheet (Day 3). 

 

Data needed to support this decision rule are as follows: 

 

• Well stabilization parameters 

• 1,4-Dioxane and chlorinated VOC concentrations in groundwater (and select pore water samples)  

 

Decision Rule #2 

 
If, based on hydrogeological and geological data, the project team agrees that the groundwater and 1,4-

dioxane flow paths and velocities are sufficiently determined to support remediation, stop data collection; 

otherwise, continue data collection.   

 

Factors to be considered include the following: 

• Groundwater flow directions from water-level measurements across the plume  

 

• K values of contaminated geologic units from slug testing of new wells (and existing wells as 

necessary) 

 

• Vertical groundwater gradients 

 

• Subsurface stratigraphy based on standard geological correlation techniques (indicating locations of 

highest VOC and 1,4-dioxane concentrations and associated relative permeabilities and thicknesses 

of geologic units) 

 

• Estimated contaminated groundwater volume 
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Decision Rule #3 
If chlorinated VOC concentrations are sufficiently characterized throughout the 1,4-dioxane plume, 

bounded by 32 ug/L, to support remedial decisions, stop chlorinated VOC data collection; otherwise, 

continue data collection until concentrations are less than MEGs. Continued characterization may be 

deferred to another study (the remedial design stage) at the discretion of the project team.  The 

necessary data are identified in DQO Step 3. 

 

DQO Step 6: Specify Performance or Acceptance Criteria 
(1,4-Dioxane Groundwater Characterization) 
 

Several interrelated qualitative and quantitative factors make calculation of the minimum number of 

samples and identification of well locations difficult at this time.  The project team agreed that the 

rationale for well locations in the previous October 2007 version of the SAP prior to the updating of the 

CSM were satisfactory; therefore, selection of new data collection locations and depths was to continue to 

be based on similar logic, including selection of pore water sampling locations.  The location of new 

permanent monitoring wells will be based on evaluation of existing available hydrogeologic and 

geochemical data and the results of the groundwater profiling. The well locations will be determined 

considering nearby groundwater and pore water data point results. Wells will be located midway between 

nearby existing wells in the core of the 1.4-dioxane plume. There will be a preference to locate wells 

across the core of the plume where no data currently exists. Other permanent locations will be considered 

downgradient of the core of the plume for the purpose of monitoring future potential contaminant 

migration. In addition, one overburden well will be located beside each of the proposed nested bedrock 

wells (MW-EP-308R, MW-EP-340, and MW-EP-341).  It was agreed during the DQO meeting that each 

member of the team would have an opportunity to review and concur with the proposed locations.  This 

has since been facilitated by submittal of Worksheet #17, including a draft map(s) showing the proposed 

locations, which was distributed to the team prior to submittal of the subject version of the SAP.  During 

the DQO meeting, the team agreed that the significant addition to the original scope of work in the 

October 2007 version of the SAP warranted a complete review of the updated version of the SAP by the 

regulators.  It was also agreed upon that prior to regulator review, the SAP would also be reviewed anew 

by the NAVFAC government chemist. 

 

As discussed in conference calls and e-mails following the February 2008 DQO meeting, MEDEP will be 

responsible for preparation of the planning documents for the pore water sampling event.  Moreover, 

MEDEP will be the lead for the field effort (August 2008) and EPA will conduct pore water analyses. 

 

Because the data collected from this groundwater sampling effort could be used for risk assessment (if 

necessary), full validation of the fixed-base laboratory data will be conducted in accordance with the 

method-specific criteria for inorganic and organic data review presented in Worksheets 12, 15, and 28 
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and the logic outlined in Region 1 data validation guidance to apply data qualifiers.  The focus will be on 

organic data review because any inorganic data are generally being collected only to support remedial 

designs.  Field-collected data (e.g., pore water samples, well purging stabilization parameters) will not be 

validated. 

 

DQO Step 7: Develop the Plan for Obtaining Data 
(1,4-Dioxane Groundwater Characterization) 
 

During the February 2008 DQO meeting, the project team agreed that a statistical design for groundwater 

well installation is not appropriate because factors such as known groundwater flow paths and velocities 

cannot be addressed with simple statistics.  Even if geostatistics was to be used, a significant amount of 

professional judgment by a Certified Geologist would be necessary during hydrogeologic model 

development and in data interpretation.  Because the team agreed that previously proposed well locations 

were reasonable, the team agreed that the selection of additional sampling locations could be 

approached in a manner similar to the original well selection process.   

 

The following specifications were developed by the team to help guide sampling plan development, which 

was the basis for the design now detailed in Worksheet #17: 

 

• Access to the floodplain (wetlands) and working within the wetlands could be problematic because of 

wet and soft surface conditions.  Alternatively, collection of pore water samples in the wetlands area 

would not only provide direct concentration estimates in pore water, but it might provide a way to 

more readily characterize groundwater at the sediment level without having to install wells or direct-

push technology (DPT) borings at the risk of getting the drill or DPT rigs trapped in  the mud.   

 

• Pore water analyses, especially in the northern area of the Eastern Plume, could help to determine 

well or DPT locations for groundwater sampling.  Pore water sampling might best aid the process if 

conducted before a groundwater profiling effort.  Pore water data might also provide information on 

areas of groundwater upwelling to surface water.  Pore water contaminant concentration results (1,4-

dioxane and total VOCs) will be posted beside the associated sample locations and the results 

contoured, if possible. If there are one or more reaches along Merriconeag Stream that are 

associated with elevated contaminant concentrations, then these segments will be compared with 

similar data from nearby monitoring wells to decide if a monitoring well should be located along or 

upgradient of the reach. In making these decisions, not only should the pore water results be 

considered, but also vertical and horizontal hydraulic gradients, and well construction/historical 

groundwater results from near by data points. 
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• Groundwater profiling (e.g., via electrical conductivity and discrete-interval groundwater sampling) 

using DPT and with quick-turnaround analyses may be used to help determine well locations that will 

best support delineation of contamination and characterization of groundwater flow paths, flow 

velocities, and overall chemistry in support of remedial design.  If DPT is unable to penetrate the top 

of the Presumpscot Clay unit, conventional drilling techniques will be considered. 

 

• During groundwater profiling, transects will be established to characterize various cross sections of 

the Eastern Plume.  One of the profiling transects should characterize the area near MW-308 since 

contamination has been detected in bedrock at this location.  Another transect should characterize 

the area near new extraction well EW-05B because groundwater from this well had a 1,4-dioxane 

concentration of 169 ug/L. 

 

• The project team was to pre-approve the pore water and groundwater profiling locations based on 

figures to be distributed pending Navy funding of TtNUS to conduct this task.  The figures have since 

been provided to the EPA and MEDEP.  As discussed in conference calls and e-mails following the 

February 2008 DQO meeting, MEDEP will be responsible for preparation of the planning documents 

for the pore water sampling event.  Moreover, MEDEP will be the lead for the field effort (August 

2008), and EPA will conduct pore water analyses.   

 

• The Supplemental RI permanent monitoring wells for groundwater will be added to LTMP for the 

Eastern Plume; also, currently existing Mere Brook wells will also be considered for inclusion.  Both 

DPT and conventional drilling techniques are needed for installation of permanent monitoring wells 

based on varying depths anticipated. 

 

The team agreed on the following general sequence of characterization: 

 

• Pore water sampling with quick-turnaround analyses. 

 

• Groundwater profiling of cross-sectional transects with quick-turnaround analyses. 

 

• Permanent well installation (DPT boring or conventional methods) for groundwater sample collection 

and aquifer characterization.  Lithology data will be collected during drilling activities as a natural part 

of logging holes. 

 

• Other data collection needs as identified in previous DQO steps will be addressed. 
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BEDROCK CHARACTERIZATION 
(DAY 3 DQOs) 

 
The Day 3 meeting was conducted as a technical meeting and not as a formal DQO meeting and so 

DQOs were elaborated upon following the February 2008 DQO meeting to complete this UFP-SAP. 
 

Data Quality Objectives Step 2: Identify the Goals of the Study 

(Bedrock Characterization) 
 

Based on the CSM and issues presented on Worksheet #10, the following decision statements were 

developed: 

 
Decision Statement #1 
 

Determine if bedrock groundwater is contaminated in the vicinity of MW-308.  If the bedrock is 

contaminated, then continue bedrock investigation. If the bedrock is not contaminated, then terminate 

bedrock investigation.  The team will decide if and when to abandon MW-308; this decision will be made 

by the team prior to initiation of the bedrock investigation field work.  Abandonment of monitoring well 

MW-308 may be delayed until the team evaluates data from the new well couplets (i.e., paired wells at a 

given location monitoring different depth intervals).  The new overburden and bedrock wells will be 

located approximately 10 feet northwest (upgradient) of MW-308 to avoid potential impacts from MW-308 

that may have compromised well integrity.  Conversely, MW-308 may first be abandoned before 

proceeding with installation of the replacement well primarily because if the structural integrity of MW-308 

is compromised, contaminated groundwater may be pulled in via fractures by the replacement well. 

 

Decision Statement #2 
 

Determine if contaminant concentrations in bedrock are from the overburden immediately upgradient of 

the MW-308.  If contaminant concentrations are higher in newly installed upgradient wells (along potential 

migration pathways), relative to MW-308, or evaluation of vertical gradients indicates that there is no 

pathway to the bedrock, then stop investigating contaminant migration pathways; otherwise, continue 

investigating potential migration pathways. 

 

Decision Statement #3 
 

Decision Statement 3 is intended to determine if Site 11 is a source of contamination to downgradient well 

MW-308.  If Site 11 is a source of contamination to MW-308, then the same contaminants would need to 
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be present at Site 11.  If similar contaminants are not present in bedrock, then stop investigating potential 

sources.  If the contaminants are present, then discuss options with the project team. 

 

 
Decision Statement #4 

 
Determine if the bedrock aquifer in the vicinity of MW-308 is hydraulically connected to private water-

supply wells east of Merriconeag Stream. If there is no response attributable to water-supply well 

operation, then stop. If a hydraulic response may be attributed to water supply well operation, then 

discuss other options with the project team.  

 

Data Quality Objectives Step 3: Identify Information Inputs 

(Bedrock Characterization) 
 

The following data inputs are required to support the decisions identified in DQO Step 2: 

 

Site 11 Tasks  
 

• Any pertinent information from review of existing information on Site 11 (to include Site 4 and Site 13) 

and removal actions. 

 

• Discrete data from one bedrock borehole location with one or two monitoring well screens installed in 

the same borehole depending on borehole geophysics based on strike and dip information 

downgradient of Site 11. 

 

• Downhole geophysics data (caliper, heat-pulse flowmeter, natural gamma, acoustic televiewer, 

resistivity, and fluid temperature) at each of the couplets to determine bedrock hydraulic 

characteristics, fracture orientations, and depth for completing bedrock wells by determining 

monitoring well screen intervals. 

 

MW-308 Area 
 

• Discrete data from three new bedrock well couplets near MW-308 to allow for triangulation in 

determining hydraulic gradients and VOCs concentrations, including 1,4-dioxane.  One couplet is 

required to address the vicinity of MW-308 (and the team will make a decision as to if and when 

existing monitoring well MW-308 will be abandoned).  The other two couplets will address the vicinity 

west and north of MW-308 in the bedrock depression area and P-106 areas; a direct-push transect 

positioned to pass near the vicinity of MW-308 would provide stratigraphic information that would help 
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position these two couplets (as discussed in Day 1 DQOs DQO Step 3).   The LTMP for the Eastern 

Plume will need to be revised to address monitoring requirements for the new wells; it is anticipated 

that the well couplets will be monitored at least semi-annually (twice a year) for 2 years for VOCs, 

including 1,4-dioxane. 

  

• Discrete data from new overburden wells adjacent to and properly sealed off from the bedrock 

couplets to determine hydraulic gradients, VOC concentrations (including 1,4-dioxane), and lithology 

using standard geological boring log methods.  To properly determine hydraulic gradients, the 

overburden wells will be screened at the same elevations as each other to bracket the water table.  

The specific compounds and analytical methods are described in Worksheet #15, developed 

following the February 2008 DQO meeting. 

 

• Representative bedrock characteristics from rock coring at one location.   

 

• Downhole geophysics data (caliper, heat-pulse flowmeter, natural gamma, acoustic televiewer, 

resistivity, and fluid temperature) at each of the couplets to determine bedrock hydraulic 

characteristics, fracture orientations, and depth for completing bedrock wells by determining 

monitoring well screen intervals. 

 

• Well stabilization parameters to ensure sampling conditions are stable prior to sample collection. 

 

• Although it was originally planned during the February 2008 technical meeting to conduct transducer 

work at MW-308/MW-309A-B to determine if there is a hydraulic connection with private wells to the 

east, the duration and rate of pumping at a residence is fairly low, and any effects may be difficult to 

measure at a fairly distal location; therefore, transducer work is not included in this SAP.  However, 

for any new wells, hydraulic head data will be collected at surveyed Merriconeag Stream stream 

gauges, and other accessible wells east of Merriconeag Stream to evaluate groundwater flow 

directions.   When the report for the groundwater model is issued, the Aquifer Recovery Test data for 

MW-308 and MW-309B may be able to provide an initial indication of whether there are any pumping 

effects influencing groundwater elevations in bedrock near MW-308; these results will be referenced 

and evaluated as part of this RI. 

  

General Information 
 

• A complete list of potential receptors using private bedrock wells east of Eastern Plume within close 

proximity of the site (i.e., 1/2 mile) as well as a database and GIS.  Among other uses, this 

information can be used in decision making if Eastern Plume contaminants are detected in any 
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nearby private wells; however, this task is beyond the scope of the subject UFP-SAP.  Inventory and 

information, if available, will be obtained from the following sources: 

- Town Assessor Record Review 

- State of Maine Geologic Survey Well records 

- Survey to determine use of private well and any other known well information 

- Incorporation of previous research of private wells performed by ECC 

 

• Assessment of continued monitoring of bedrock wells as part of LTMP and assessment of 

groundwater data from newly installed bedrock well couplets to determine whether additional 

monitoring wells are necessary to define the nature and extent of contamination of bedrock. 

 
DQO Step 4: Define the Boundaries of the Study 
(Bedrock Characterization) 
 
Note that the Day 3 meeting was conducted as a technical meeting and not as a formal DQO meeting and so DQO 

Step 4 was elaborated on following the February 2008 DQO meeting to complete this UFP-SAP. 

 

In addition to bedrock investigation, overburden groundwater will also be investigated, as summarized 

from the notes of the Day 1 DQO meeting.   

 

The study boundaries are general areas where the bedrock investigation is planned as part of this UFP-

SAP.  The following areas must be investigated to support the decision statements identified in DQO 

Step 2: 

 

• The area north and west of MW-308  

• The area south of Site 11 and west of existing bedrock well MW-323 

• The area in the vicinity of MW-308 and the eastern side of Merriconeag Stream   

 

Vertically, each borehole will be advanced through the overburden and approximately 2 feet into the 

bedrock.  Each borehole will be advanced approximately 50 feet into bedrock.  Additionally, at one 

location, the upper 20 feet of rock will be cored. A rationale table will be prepared justifying each 

recommended new permanent monitoring well, well location, and well screen interval.  Well screens will 

be 5 or 10 feet in length (recommendations will be made to the project team). 

 

The rationale for locating the new bedrock wells follows:  

 

• MW-EP-308R – Replacement well.  The purpose of this well is to obtain vertical hydraulic head and 

groundwater quality data within two intervals in the upper 50 feet of fractured bedrock.  These data 
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will be used to evaluate whether the upper bedrock is in fact contaminated and if contaminated, 

obtain data to estimate the vertical extent.  MW-308 is the only bedrock well that has contained VOCs 

and 1,4-dioxane.  The contamination may be migrating down the borehole annulus from the 

overburden into the bedrock because the overburden is not sealed off with a 6-inch steel casing 

grouted in place.  MW-EP-308R will be located approximately 10 feet in the inferred upgradient 

direction (northeast) of MW-308 to avoid intercepting potential groundwater plume migrating through 

the borehole annulus downgradient of this well.  After grouting steel casing 2 to 3 feet into bedrock, 

the well will be cored 30 feet to confirm the rock type and characterize bedrock fractures.  After the 

core is collected, the borehole will be reamed out and advanced a total of 50 feet into bedrock, and 

the open borehole cleaned out.  Next, borehole geophysical logging (including caliper, natural 

gamma, heat pulse flow meter [ambient and stressed] conditions, optical televiewer, temperature and 

resistivity) will be performed to identify transmissive fractures.  The borehole geophysical results will 

be used to target two discrete vertical intervals for completion of two nested 1-inch inside diameter, 

Schedule 40 PVC wells.  

 

• MW-EP-340 – New well located approximately 150 feet upgradient (northeast) of MW-EP-308R. The 

purpose of this well is to evaluate the horizontal and vertical extent of VOCs and migration pathway in 

an upgradient direction toward a former contaminant source for the Eastern Plume. This well will be 

constructed the same way as MW-EP-308R so the data is comparable from all three bedrock wells.  

 

• MW-EP-341 – New well located approximately 180 feet north of MW-EP-308R.  The purpose of this 

well is to evaluate the horizontal and vertical extent of VOCs and migration pathway in a potential 

upgradient direction and in the vicinity of relatively high VOC and 1,4-dioxane overburden 

groundwater concentrations.  This well will be constructed the same way as MW-EP-308R so the 

data is comparable from all three bedrock wells.  

 

DQO Step 5: Develop the Analytic Approach 
(Bedrock Characterization) 
 

The Day 3 meeting was conducted as a technical meeting and not as a formal DQO meeting and so was 

DQO Step 5 was elaborated on following the February 2008 DQO meeting to complete this UFP-SAP.  

DQOs were beyond the scope of the technical meeting; but were required to complete this UFP-SAP.  

Previous DQO outputs were assimilated into decision rules that govern data use:   

 

Decision Rule #1 
 

If the bedrock is contaminated in the vicinity of MW-308, then continue bedrock investigation. If the 

bedrock is not contaminated, then terminate bedrock investigation.  However, if any other new or existing 

bedrock well is contaminated, then the investigation must be continued. 
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Data needed to support this decision rule are as follows: 

 

• Lithology and structure (overburden and bedrock) 

• Paired upgradient overburden and bedrock wells 

• Groundwater VOC concentrations, including 1,4-dioxane 

• Vertical and horizontal hydraulic gradients 

 

Decision Rule #2 
 
During the February 2008 technical meeting, it was assumed that concentrations are greatest near the 

contaminant source and decrease in the downgradient direction.  However, this assumption may not be 

correct because the primary known source of the Eastern Plume, the former fire training area (Site 11), 

has been remediated through soil removal, and the overburden plume has in large part detached from the 

source area such that the plume has migrated beyond the limits of the source area.  The operation of the 

GWETS directly over the former source area may have flushed any potential dense non-aqueous phase 

liquid (DNAPL) or other residual VOCs deeper into the bedrock aquifer than would be typical.  In this 

scenario the highest VOCs concentrations in bedrock may no longer be contiguous with the source area.  

However, it can be assumed that the concentrations are greatest within the Eastern Plume and decrease 

in the downgradient direction. 

 

Regardless of the concentrations, however, the contaminants themselves would need to be similar to 

show a connection between the source and the contamination.  If the contaminants in the bedrock are not 

similar to those in the overburden in the MW-308 area (contaminants are not a result of plume migration 

from the overburden aquifer), stop investigating contaminant migration pathways to the bedrock near 

MW-308; otherwise, continue investigation of potential migration pathways. 

 

Data needed to support this decision rule are: 

 

• Lithology and structure (overburden and bedrock) 

• Data from paired upgradient overburden and bedrock wells to concurrently evaluate bedrock and 

overburden north and west of MW-308 

• Groundwater VOC concentrations, including 1,4-dioxane 

• Vertical and horizontal hydraulic gradients 

 

Decision Rule #3 
 

If the contaminants in the bedrock wells or bedrock well clusters are not present or are present at 

concentrations that are similar or less then those in the vicinity of Site 11 (using the only data for bedrock 
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near Site 11 consisting of MW-323 and MW-NASB-11BR), stop investigation of Site 11 bedrock; 

otherwise, discuss options with the project team.  

 

Data needed to support this decision rule are: 

 

• Lithology and structure (overburden and bedrock) 

• Data from paired upgradient overburden and bedrock wells to concurrently evaluate bedrock and 

overburden north and west of MW-308 

• Groundwater VOC concentrations, including 1,4-dioxane 

• Vertical and horizontal hydraulic gradients 

 

DQO Step 6: Specify Performance or Acceptance Criteria 
(Bedrock Characterization) 
 

Several interrelated qualitative and quantitative factors make calculation of the minimum number of 

samples and identification of well locations difficult at this time.  During the February 2008 technical 

meeting, it was agreed that the entire team would have an opportunity to review and concur with the 

proposed locations.  This was to be facilitated by preparation of a draft figure(s) showing the proposed 

locations and distributed to the team prior to finalization of the SAP, which has since been accomplished.  

The team agreed that the significant addition to the original scope warranted a complete review of the 

updated version by the regulators and, prior to regulator review, the SAP would also be reviewed anew by 

the NAVFAC government chemist. 

 

Following the February 2008 DQO meeting, bedrock well locations in the vicinity of MW-308 were 

provided via e-mail on July 2, 2008 to the project team and discussed in a conference call on July 23, 

2008.  It was decided during the conference call that the bedrock drilling locations would be 

recommended to the project team after the results from the pore water task is reviewed and groundwater 

profiling transects are refined.  Historical information from the Sites 4, 11, and 13 source areas will be 

considered in evaluating results of the bedrock investigation.  Rationale for bedrock well installation is 

included in DQO Step 4. 

 

In accordance with the DQOs established during Day 1, because the data collected from this effort could 

be used for risk assessment, full validation of the fixed-base laboratory data will occur in accordance with 

the method-specific criteria for inorganic and organic data review presented in Worksheets 12, 15, and 28 

and the logic outlined in Region 1 data validation guidance to apply data qualifiers.  The focus will be on 

higher tier validation of organic data review because any inorganic data are generally being collected only 

to support remedial designs. 
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DQO Step 7: Develop the Plan for Obtaining Data 
(Bedrock Characterization) 
 

The project team agreed that a statistical design for groundwater well installation is not appropriate 

because factors such as groundwater flow paths and velocities cannot be addressed with simple 

statistics.  Even if geostatistics was to be used, a significant amount of professional judgment is 

necessary both during hydrogeologic model development and data interpretation.   

 

The following specifications were developed by the team to help guide the sampling plan development: 

 

• Groundwater profiling results from the 1,4-dioxane study (Day 1 DQOs) will be used to determine 

permanent well locations.  Inputs to the choice of locations will also include the Eastern Plume long-

term monitoring data, pore water data, conceptual model for groundwater migration in bedrock, 

fracture and foliation data, and geophysical and lithologic data. 

 

• Conventional drilling techniques will be used for installation of permanent monitoring wells in 

overburden and bedrock. 

 

• Bedrock geophysical logging will be conducted at all bedrock well locations.  At one select location, 

rock coring data will additionally be collected for the top 30 feet.   

 

• Lithology data will be collected during drilling activities as a natural part of logging holes. 

 

• Groundwater sampling for VOCs, including 1,4-dioxane. 

 

• Groundwater head data will be collected in new monitoring wells. Stabilized groundwater head data 

will be converted to elevations to support generation of a bedrock groundwater contour map and to 

calculated vertical and horizontal hydraulic gradients.  Refer to the sampling design of Worksheet 

#17. 
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SAP Worksheet #12 -- Measurement Performance Criteria Table Field Quality Control Sample – Volatiles 
  
(UFP-QAPP Manual Section 2.6.2) 
 

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) 

Field Blank Volatile Organic Compounds 
(VOCs) (including 1,4-dioxane 
and 1,1-DCE selective ion 
monitoring [SIM] analyses) 

One per source water Bias/Contamination Detections ≤ ½ the quantitation 
limit (QL). (> QL for common 
laboratory contaminants). 

S&A 

Rinsate Blanks VOCs (including 1,4-dioxane 
and 1,1-DCE SIM analyses) 

One per 20 samples per 
matrix per days samples 
are collected 

Bias/Contamination Detections ≤ ½ QL. (>QL for 
common laboratory contaminants), 
unless target analytes in field 
samples are > 10x those in rinsate 
blank). 

S&A 

Trip Blanks VOCs (including 1,4-dioxane 
and 1,1-DCE SIM analyses) 

One per cooler containing 
VOC samples 

Bias/Contamination Detections ≤ ½  QL.  (>QL for 
common laboratory contaminants), 
unless target analytes in field 
samples are > 10x those in trip 
blank). 

S&A 

Cooler Temperature Blank VOCs (including 1,4-dioxane 
and 1,1-DCE SIM analyses), 
and TCLP organics and 
inorganics 

One per cooler Accuracy / Representativeness Between 2 and 6 ° C S&A 

Field Duplicates 

VOCs (including 1,4-dioxane 
and 1,1-DCE SIM analyses), 
and TCLP organics and 
inorganics 

One per  20 samples Precision/ 
comparability 

Soils: RPD ≤ 50% Waters: RPD ≤ 
30%. If samples results are < 2x 
QL, professional judgment is used. 

S & A 

Data Completeness Check VOCs (including 1,4-dioxane 
and 1,1-DCE SIM analyses) 
and TCLP organics and 
inorganics 

Calculated for the data set Data Completeness ≥ 95% Overall S&A 

Sensitivity Check VOCs (including 1,4-dioxane 
and 1,1-DCE SIM analyses) 
and TCLP organics and 
inorganics 

Each compound Sensitivity QLs less than project action limits 
listed in Worksheet #15 

S&A 

Note:  TtNUS has reviewed the analytical laboratory QC detection limits and finds them to be acceptable for the project. 
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SAP Worksheet #13 -- Secondary Data Criteria and Limitations Table 
(UFP-SAP 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 

April 2007 and 
September 2007 and 

April 2008 
groundwater 

monitoring data for 
1,4-dioxane 

 

Draft SITES 1 AND 3 AND 
EASTERN PLUME 

MONITORING EVENT 30 
REPORT APRIL 2007 
(ECC, August 2007) 

Draft SITES 1 AND 3 AND 
EASTERN PLUME 

MONITORING EVENT 31 
REPORT SEPTEMBER 2007 

(ECC, February 2008) 

Draft  EASTERN PLUME 
MONITORING EVENT 32 

REPORT APRIL 2008  
(ECC, August 2008) 

 

Originating Organization: 
ECC 

Data Types:  1,4-dioxane and 
other VOC data for 

groundwater 

Data Collection Dates:  
April 2007 Event:  
4/20/07 to 4/28/07 

September 2007 Event: 
09/20/07 to 10/10/07 

The data will be used 
as a baseline for 

current-day 
conditions and in 
determining data 

gaps.  Both analytical 
data and water-level 
measurements will 

be used. 

Although the analytical data 
are fairly recent, resampling 
is warranted at key existing 
monitoring wells because 

1,4-dioxane migrates 
readily and concentrations 

may have changed.   

It is important to collect 
synoptic water-level data 

during each event because 
variable with season and 

precipitation events.  
Water-level data will be 

recollected.  
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February through 
September 2007  
groundwater and 

pore water data for 
1,4-dioxane and 

updated geological 
cross sections, and 

revised Site 
Conceptual Model 

(CSM) 

 

Final SUMMARY REPORT 
FOR THE MERE BROOK AND 

MERRICONEAG STREAM 
FLOODPLAIN AND UPLAND 

AREA INVESTIGATION, 
EASTERN PLUME 
(ECC, July 2008) 

 

Originating Organization: 
ECC 

Data Types:  1,4-dioxane and 
other VOC data for pore 
water and groundwater, 

lithology 

Data Collection Dates:  
February to September 2007 

 

The data will be used 
as a baseline for 

current-day 
conditions and in 
determining data 

gaps.  Analytical data 
and water-level 

measurements will 
be used as well as 

geologic cross 
sections. 

The CSM was used 
in planning the 

subject supplemental 
RI and is included 

herein as Appendix 
B.  The CSM will be 
used as a baseline. 

Although the analytical data 
are fairly recent, resampling 
is warranted at key existing 
monitoring wells because 

1,4-dioxane migrates 
readily and concentrations 

may have changed.   

It is important to collect 
synoptic water-level data 

during each event because 
variable with season and 

precipitation events.  
Water-level data will be 

recollected.  

Existing geological cross 
sections may require 

revision because 
interpretations may need to 

be updated after results 
from the subject 

supplemental RI are 
evaluated. 

The CSM will be revised in 
the future to incorporate 
results from the subject 

supplemental RI. 
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SAP Worksheet #14 -- Summary of Project Tasks 
(UFP-SAP Manual Section 2.8.1)   

 
DATA MANAGEMENT TASKS 
This section describes how all project information will be managed, organized, and maintained for efficient use by project personnel.  The information management process is 
outlined from the point of data generation to ultimate storage. 

 
Summary of Project Tasks 

• Mobilization/demobilization 
• Site-specific health and safety training 
• Utility clearance 
• Grubbing and clearing for site access 
• Monitoring equipment calibration 
• Pore water sampling (MEDEP and EPA lead) 
• Groundwater profiling via temporary wells along transects 
• Drilling and installation of permanent 1-inch polyvinyl chloride (PVC) monitoring wells (overburden and bedrock) 
• Subsurface soil sampling for lithology 
• Rock coring for lithology 
• Decontamination pad construction 
• Equipment decontamination 
• Well development 
• Investigation-derived waste (IDW) sampling and management tasks 
• Staff gauge/stream piezometer installation   
• Collection of groundwater samples 
• Field QA/QC management tasks  
• Synoptic water-level measurements 
• Land surveying 
• Field documentation QA/QC and review tasks 
• Sample custody and shipment tasks 
• Data validation 

Analysis Tasks:   
Pore Water: Mobile field laboratory chemical analysis of VOCs (except 1,4-dioxane) and fixed-based laboratory analysis for 1,4-dioxane (both by EPA). 
Groundwater: Fixed-based laboratory chemical analysis for VOCs, including 1,4-dioxane (by TtNUS).   
Field instrumentation for VOC gas analysis. 
Quality Control Tasks: QA/QC field samples including duplicates, rinsate blanks, field blanks, and trip blanks.  Lab matrix spike/matrix spike duplicate 
(MS/MSD) samples.  Chain-of-custody procedures implemented.  
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Secondary Data:  See Worksheet #13.  
Data Management Tasks:  Assign data qualifiers, verify sample IDs, run statistical calculations, ensure data are transferred to the project database for 
safekeeping. 
Documentation and Records: Record all field data in logbook and on associated field forms.  Data validation reporting of groundwater data.  Pore water 
analytical results from EPA represent screening-level data and so data validation is not warranted.  
Assessment/Audit Tasks: Routine audits of field personnel, field procedures, 100 percent data validation for laboratory analytical data.  
Data Review Tasks:  Data validation, database QA, calculation/data input technical review.  

 
Project Documentation and Records 
A summary of project documentation and records to be generated and stored in TtNUS project files is provided in Worksheet #29.   
 
Data Package Deliverables 
Sample Collection and Field Measurements Data Package Deliverables 
Sample collection data are as required by the sample collection SOPs of Appendix D (TtNUS SOP SA-1.1).  In addition, calibration data will also be provided in accordance with 
the SOPs of Appendix D (EPA SOP S2). 
 
On-Site Analysis Data Package Deliverables 
When available, EPA will provide the pore water screening analytical results for VOCs, including 1,4-dioxane, to the team.  Otherwise, this project does not involve on-site 
analyses beyond the field screening associated with well stabilization and personnel protection.   
 
Off-Site Laboratory Data Package Deliverables 
Data package deliverable requirements are detailed in the table at the end of this worksheet, entitled Analytical Data Deliverable Elements and Worksheet #30, Analytical Services.   
 
Data packages will require all the elements specified in the table at the end of this worksheet.  Data packages will be provided as both hardcopy and portable document format 
(PDF).  All laboratories will provide a Naval Installation Restoration Information Solutions (NIRIS)-compatible electronic data deliverable (EDD).  Data packages will be contract 
laboratory program (CLP)-equivalent (i.e., they will contain CLP-equivalent summary forms and raw data).  The standard turnaround time for analytical services is 21 calendar 
days.  Turnaround time will be measured from the laboratory receipt of the last samples in a sample delivery group (SDG).  SDGs must contain 20 samples (no more than 20 and 
only less if the entire sampling event was comprised of less than 20 samples).  PDF data will be stored by the analytical laboratory for 5 years. 
 
The NIRIS deliverable does contain the necessary data for MEDEP’s EDD (required by 10 MRSA section 9418(1) and 9418(2)(A)) but is not in the required format.  Therefore, 
Tetra Tech will export the NIRIS data into the format required for the MEDEP’s EDD.  
 
Data Reporting Formats 
Field data will be recorded in field logbooks and on field forms.  All logbook and log sheet entries must be made in indelible ink (black pen is preferred).  No erasures or liquid 
paper or white out are permitted.  If an incorrect entry is made, the data will be crossed out with a single strike mark, initialed, and dated.  The field personnel will sign and date the 
logbook pages and field forms.  Examples of the forms to be used in the field are presented in Appendix E of this SAP.  
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Data Handling and Management 
The data-handling procedures to be followed by the laboratory will meet the requirements in the laboratory subcontracts.  All analytical and field data will be maintained in the 
project files.  The project files will contain hard copies of the chain-of-custody forms, sample log forms, sample location maps, and documentation of quality assurance of data 
manipulation.  These forms are included in the applicable SOPs in Appendix D of this SAP. 
 
The overall field data flow is as follows: 
 
1. Field personnel calibrate sampling equipment and document calibrations in accordance with the SOPs in Appendix D (EPA SOP S2). 

2. Field personnel use the figures and tables of Worksheets #17 through #22 and surveying results to identify sampling locations.  

3. As applicable, sampling locations are evaluated to ensure they are safe for personnel to collect samples and the evaluations are documented in accordance with SOPs in 

Appendix D and the Health and Safety Plan (HASP) (provided under separate cover).  

4. If applicable, sampling conditions are monitored with field instruments to ensure that they are representative of the intended populations.  These measurements are made and 

documented in accordance with SOPs in Appendix D. 

5. Samples are collected and documented and sampling equipment is decontaminated in accordance with SOPs in Appendix D. 

6. Samples are shipped to the laboratory for analysis, and shipping documentation, including chain-of-custody records, are compiled for later transfer to the Project Manager. 

7. Sampling locations are marked for land survey and are later surveyed to establish sample locations within the desired precision and accuracy. 

8. Field conditions are recorded throughout field work. 

9. During demobilization, field records are collected, double checked for completeness, and forwarded to the TtNUS Project Manager for inclusion in the project database and 

the appropriate site report. 

 

The overall laboratory data flow is as follows: 
 
1. Samples are received and inspected and the condition of the samples is logged. 

2. Analytical equipment is calibrated for analysis and calibrations are documented. 

3. Samples are analyzed and the analyses are documented.  

4. The resulting data are reviewed and incorporated into the laboratory information management system (LIMS). 
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5. Hardcopy data packages are assembled and electronic data deliverables (EDDs) are prepared to match the hardcopy data packages. 

6. The hardcopy and electronic data are transmitted to TtNUS. 

 
The overall TtNUS data flow is as follows: 
 
1. EDDs and hardcopy data packages are received from the laboratory.  These data are reviewed for accuracy and are validated. 

2. A validation report is prepared to document the data quality. 

3. Data qualifiers are assigned to electronic data and the data are transferred, with qualifiers, to the TtNUS project database. 

4. Corresponding field data are transferred to the project database. 

5. Data are now available for use by TtNUS project personnel.  A data usability assessment is performed to ensure the data will be useful as intended.  Data usability is assessed 

continually as various data users have the opportunity to work with the data. 

6. Validated data are made available to the GIS for plotting and other manipulations. 

Additional details are provided in the subsections below. 

 
Data Tracking and Control 
 
A “cradle-to-grave” sample tracking system will be used from the beginning to the end of the investigation.  Before field mobilization, the FOL will coordinate/initiate the sample 
tracking process.  The Project Manager (PM) will ensure that sample jar labels are printed before field sampling, as necessary.  The FOL and PM or PM designee will review the 
labels for completeness of information and adherence to SAP requirements, as well as for accuracy.  The PM will coordinate with the analytical laboratory to ensure that they are 
aware of the number and type of samples and analyses that are about to be requested. 
 
When field sampling is underway, the FOL will forward the chain-of-custody forms to the TtNUS PM or designee via facsimile at the end of each day.  The PM or designee will 
compare the entries on the chain-of-custody forms with the sample tracking database and enter the sample date and other sample information as appropriate.  The PM or designee 
will also confirm that the chain-of-custody forms provide the information required by the SAP.  This will allow for early detection of errors made in the field so that adjustments 
can be made while the crew is mobilized.  After successful completion of all requested analyses, the laboratory will submit an electronic deliverable for every SDG.  As EDDs are 
received from the laboratory, the PM will ensure that the laboratory performed all the requested analyses.  Ideally, discrepancies can be noted early enough so that all samples can 
be analyzed within the prescribed holding times. 
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Sample Information 
Data from field measurements will be recorded directly in field notebooks or on sample logs.  Reduction of field data entails the summarization and presentation of these data in 
tabular form.  The reduction of laboratory data entails the manipulation of raw data instrument output into reportable results.  Field data will be verified on a daily basis by the 
FOL.  Laboratory data will be verified by the group supervisor and then by the laboratory's QC/Documentation Department. 
 
Before electronic files are received from the laboratory, all sample-specific information will be entered into the data management system.  The sample information file will allow 
the analytical results to be grouped together properly for statistical purposes.  The data will be managed in one data structure.  For field data, the FOL will coordinate with the GIS 
lead to ensure that all survey technical specifications are consistent with the underlying coordinate system in the GIS. 
 
Electronic data arriving from the laboratory will pass through to the Data Validation Manager (DVM) for database compilation and validation.  The DVM will compile all the 
formatted laboratory electronic deliverables into a working project database.  Data that are to be validated will be printed as data packages, which include the samples as part of 
each SDG and the appropriate analytical fraction.  The data packages will be distributed to the appropriate data validators.  The data validators will enter all data qualifiers and 
qualifier codes into the database and print out a hard copy and return it to the DVM.  The DVM will check the data qualifiers and qualifier codes in the project database and print 
the final validated data for incorporation into the data validation letter.  When all samples and analyses have been accounted for and validated, the PM will ensure that the 
analytical data are incorporated into the project database. 
 
Project Data Compilation 
The analytical laboratory subcontractor will submit a hard copy and a PDF file of the analytical data packages, as well as EDDs.  The electronic database will be checked against 
the hard copy/PDF file provided by the laboratory and updated as required, based on data qualifier flags applied during the data validation process.  The data generated during the 
implementation of this SAP will be incorporated into the project database and GIS.  All data, such as units of measure and chemical nomenclature, will be manipulated to maintain 
consistency with the project database.  
 
Geographical Information System  
Data management systems consist of a relational database and GIS that are being used to manage environmental information pertaining to this project.  The relational database 
stores chemical, geological, hydrogeological, and other environmental data collected during environmental investigations.  The GIS is built from the relational database and 
contains subsets of the larger data pool.  Using the GIS, environmental data can be posted on base mapping to provide a graphical representation of the information. 
 
DATA REVIEW ELEMENTS 
 
Data review is the process by which data are examined and evaluated by various personnel at various levels of detail.  This process includes data verification, data validation, and 
data usability assessment.  Data verification is a process of evaluating the completeness, correctness, and contractual compliance of a data set against the method standard, SOP, or 
contract requirements documented in this SAP.  Data validation is an analyte- and sample-specific process that extends the qualification of data beyond data verification to 
determine the quality of the specific data set relative to analytical QC requirements.  Data usability assessment extends these other review processes to examine the data in the 
context of the project objectives to determine whether the data are suitable for supporting the attainment of these objectives. 
 
The internal data verification requirements for this project include the maintenance and periodic review of field documentation (site logbooks, instrument calibration logs, 
chain-of-custody forms, field summary reports, and field modification records) and laboratory analytical data packages.  
 

100701/P (CTO 069) Page 72 of 147 



Project-Specific SAP Title: Supplemental RI for 1,4-Dioxane in Eastern Plume and Bedrock 
Site Name/Project Name: NAS Brunswick Revision Number: 1 
Site Location:  Cumberland County, Maine  Revision Date: October 2008 
 

Data validation is a systematic review of the analytical data package with respect to sample receipt and handling, compliance with required analytical methods, data reporting and 
deliverables, and document control.  A qualified chemist will review the analytical data packages using EPA procedures.   
 
Usability assessment will be performed by project-level personnel who understand the intended use of the data.  These personnel include but are not necessarily limited to project 
chemists, geologists, and risk assessors. 
 
Data Review Steps 
Upon receipt of analytical laboratory results, TtNUS database personnel will evaluate electronic and hardcopy deliverables for conformance to data format specifications and for 
completeness.  TtNUS validation chemists also perform a completeness verification and will then perform data validation according to the most current data validation guidelines 
to ensure that the analytical results meet the DQOs for data usability.  The validation guidance documents that will be used include: 
 
• Region 1 Inorganic Data Validation Functional Guidelines (February 1989) 

 
• Region 1 Organic Data Validation Functional Guidelines (Volatile/Semivolatile Part 2) (December 1996), to the extent practicable. 

 

• Region 1 Organic Data Validation Functional Guidelines [Pesticide/PCB part 3] (February 2004) 

 
• DoD QSM (January 2006). 

 
• Test Methods for Evaluating Solid Waste; Physical/Chemical Methods (SW-846), 3rd edition, up to and including Update III.  Office of Solid Waste and Emergency 

Response, Washington, DC. 1986. 

 
The TtNUS DVM stays current with available guidelines to ensure that the appropriate validation guidelines are used. 
 
After the data are validated, a list of nonconformities will be generated.  Nonconformities require data qualifiers, which are used to alert the data user to inaccurate or imprecise 
data.  For situations in which several QC criteria are out of specification with regard to the limits specified in the DoD QSM (January, 2006), the data validator may make 
professional judgments and/or comments on the validity of the overall data package.  In situations where the validity of an entire data package is in question, it may be necessary 
for the sample(s) to be reanalyzed.  The reviewer will then prepare a technical memorandum presenting changes in the data, if necessary, and the rationale for making such 
changes. 
 
The net result is a data package that has been carefully reviewed for its adherence to prescribed requirements.  Data validation therefore plays a major role in determining the 
confidence with which key technical evaluations may be made. 
 
Data validation reports for all parameters will be generated according to the requirements described above.  The final data validation report will include a technical memorandum, 
qualified analytical results, results reported by the laboratory, and documentation to support data qualification.  All data will be flagged by an appropriate qualifying symbol. 
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The data and field records will also be reviewed by project personnel to ensure that the samples represent the intended sampling conditions and populations.  Data qualified during 
validation will be reviewed to assess the impact of the qualifiers on the attainment of project objectives. 
 
Step I: Verification 
Verification includes field data verification and laboratory data verification.  Verification inputs as per Worksheet #34 will be checked. 
 
Step II: Validation 
Validation of field measurements and laboratory analytical data is discussed in this section.  Validation of field data will be limited to real-time checks in the field as data are 
generated, whereas laboratory analytical data will be validated in accordance with current applicable EPA guidance. 
 
Step IIa: Validation Activities 
One hundred percent of the laboratory data from chemical analyses conducted by TtNUS will be validated (screening-level pore water data from EPA will not be validated).  
Validation of analytical data will be conducted by the TtNUS or data validation subcontractor.  Groundwater data (VOCs including 1,4-dioxane) will undergo Tier III data 
validation, investigation-derived waste (IDW) data to determine disposal requirements will undergo Tier I data validation, and soil data (TOC) will undergo Tier I data validation.  
Final review and approval of validation deliverables will be completed by the DVM.  All parameters will be reviewed using applicable sections of the aforementioned guidelines 
and laboratory SOPs.  Each analysis will be validated in accordance with Worksheet #36.  
 
As part of the validation process, the validator will check that the laboratory has provided all the documentation required to support the reported analytical results.  If any 
documentation is missing from the data package, the data validator will contact the laboratory to request a resubmittal.  If the laboratory fails to resubmit the requested information, 
the data validator will note this on the data validation cover letter.  The usability of such data will then be determined by the PM and the Navy. 
 
Data validation will be completed to ensure that the data are of evidentiary quality.  Particular emphasis will be placed on holding time compliance, equipment calibration, spike 
recoveries, and blank results although all required elements of the validation process will be considered.   
 
Step IIb: Validation Activities 
Worksheets #35 and #36 summarizes the Step IIb data validation activities.  
 
Step III: Usability Assessment 
After completion of data validation and an overall review of data quality indicators (DQIs), the data will be reconciled with Measurement Performance Criteria (MPC) to 
determine whether sufficient data of acceptable quality are available for decision making.  A series of inspections and analyses will be performed to estimate several of the data set 
characteristics.  The evaluations will include simple summary statistics for target analytes, such as maximum and minimum concentrations, frequency of samples exhibiting 
detectable analytes, and proportion of samples with elevated results. Worksheet #37 summarizes the Step III Usability Assessment.  The data will be presented in a tabular format.  
These inspections and statistical analyses will be designed to: 
 
• Identify deviations, if any, from the field sampling SOPs. 

• Identify deviations, if any, from the laboratory analytical methods. 
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• Identify deviations, if any, from the SAP. 

• Identify deviations, if any, from the data validation process. 

• Evaluate effects of the above-listed deviations from planned procedures and processes on the interpretation and utility of the data. 

• Identify elevated detection limits and explain their impacts on the attainment of project objectives. 

• Identify unusable data (i.e., data qualified as “R”). 

• Evaluate project assumptions. 

• Identify unanticipated data set characteristics such as a laboratory variance greater than the sampling variance (i.e., ANOVA, t-test) if enough data are available. 

• Identify and evaluate potential data outliers (95 percent confidence goodness-of-fit test on probability plot data).  The plotted data will be transformed, if necessary, depending 
on the observed distribution. 

• Evaluate adherence to investigation objectives and decision rules. 

• Ensure completion of corrective actions. 

• Identify the existence of remaining data gaps. 

For statistical comparisons and mathematical manipulations, non-detect 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 will 
be used to represent the concentration at that sample location. 
 
Statistical tests for outliers will be conducted using standard statistical techniques appropriate for this task.  Potential outliers will be removed if a review of field and laboratory 
documents indicates that the results are true outliers.  If no physical cause for a statistical outlier can be identified, the data point will not be removed from the data set.  However, 
if the data point is found to truly represent a physical quantity that is different from the rest of the data set, it will be removed. 
 
The suitability of any given statistical test will be assessed based on the completeness of the data sets and the conditions observed at the site.  For example, when a single data 
value is available for soils or water samples at a given sampling location, statistical tests cannot be conducted for that individual sampling location.  However, pooling of data 
across sampling locations may be possible and, if logical to do so, may be implemented at the discretion of the TtNUS PM.  Statistical testing will generally be conducted at the 
five percent significance level.  Statistical testing at other significance levels may also be warranted to provide perspective on the results of testing at 5 percent significance.  If 
other significance levels are used, they will be supported with rationales for their use and must be reviewed/approved by MEDEP. 
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Data Limitations and Actions from Usability Assessment  
After all data evaluations are completed, any limitations on the use of data will be known and will be considered during decision making.  If necessary, investigation objectives 
may be revised in anticipation of additional data collection to meet PQOs for the site. 
 
Because analytical performance is generally similar for groundwater and surface water and for soils and sediments, two matrix groups (solids and aqueous) may be used when 
discussing bias and precision.  These groupings also cause the number of samples within a group to be greater than when the matrices are discussed separately.  The increased 
number of samples in a group better supports statistical analyses of the data. 
 
Precision 
Field and laboratory precision indicators will be reviewed.  In general, laboratory precision should be greater than field precision because laboratory replicate samples have had an 
additional opportunity to be homogenized beyond the homogenization applied to field samples.  If laboratory precision is determined to be less than field precision, and the 
difference is judged to be significant, the cause of the difference will be investigated and an appropriate corrective action will be devised.  In general, Relative Percent Difference 
(RPD) values from laboratory and field duplicates (Worksheet #28 and #14, respectively) will be used for this evaluation. 
 
Accuracy/Bias 
Overall contamination (both field and laboratory) will be reviewed and assessed for impact to the project.  In general, this will be reflected in the assignment of data validation 
qualifiers that have accounted for the effect of blank contamination. 
 
Laboratory Control Sample (LCS), Laboratory Control Sample Duplicate (LCSD), MS, and MSD percent recovery results will also be used to assess the degree of bias to be 
expected for various analyte groups and, to the extent that it is warranted, for individual analytes.  Whether review and discussion to the analyte level is warranted depends on 
which analytes exhibit unacceptable bias and whether they are of importance to this project.  In general, MS and MSD data will be used as a more accurate indication of bias in site 
samples than LCS and LCSD data. 
 
If enough data are available and multiple field events are conducted, precision may be compared for the multiple field events at the discretion of the TtNUS PM.  The usability 
assessment will strive to indicate limitations of the data caused by positive or negative bias and will attempt to do so based on logical groupings such as individual or multiple 
SDGs, matrices, etc.   
 
Representativeness 
Representativeness (see Worksheet #37) will be evaluated by reviewing field logs and analytical results to verify that project requirements were satisfied for these operations.  
Special emphasis will be placed on determining whether all intended samples were collected from the intended locations.  If they were not, an assessment on the attainment of 
project objectives will be made.  Based on these assessments, a qualitative value judgment will be made concerning the representativeness of the samples and associated data.  
Representativness may also be assessed during the evaluation of precision and accuracy and will be summarized in the precision and accuracy assessments as applicable.  An 
inclusion of representativeness of data for risk assessment may also be made when, for example, chemicals may be partitioned between various physical phases of a sample such as 
the dissolved and suspended solids of a groundwater or surface water sample. 
 
Comparability 
Comparability will be assessed by first ensuring that SAP requirements were satisfied.  In addition, the comparability of data from one sample group to another may be assessed if 
the precision, accuracy or sensitivity indicate that the data are not or may not be comparable in terms of those quality indicators.  If multiple sampling rounds are undertaken, the 
comparability of multiple sets of data for the same chemical parameters and matrices will be assessed in terms of precision, accuracy, sensitivity, and representativeness. 
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In the case of upgradient data, comparability of the upgradient and site data sets will be described in terms of their representativeness for the intended populations, and any other 
factors such as precision, accuracy, and sensitivity of analytical results that either support or inhibit comparisons of the two types of data. 
 
Sensitivity and Quantitation Limits 
The range of non-detect values, which represents the sensitivity of the analytical measurements, will be compared to SAP target detection and QLs.  This comparison will identify 
if actual sensitivity was sufficient to meet the SAP targets.  If the targets were not met, a discussion will be presented in the final report to establish the impact of not meeting the 
targets on the attainment of project objectives. 
 
Completeness 
Completeness will be evaluated on the following levels: 
 
• Number of samples collected compared to number of samples scheduled for collection, by matrix 

• Number of valid results compared to number of planned results, by matrix, by analytical group 

 
In addition, a tally of the rejected values and reasons for rejection will be presented.  Where rejected data are identified, the impact on attainment of project objectives will be 
described. 
 
Special emphasis will be placed on discussing completeness deficiencies that have the greatest impact on the project.  Completeness deficiencies that are inconsequential to the 
attainment of project objectives will be identified but will receive little discussion. 
 
Activities 
Several activities to be undertaken by the project team to assess data usability are described above.  When the usability assessment is completed the project team will be able to: 
 
• Establish whether intended samples were collected for each matrix and whether the samples and associated data are of sufficient quality to support the attainment of project 

objectives. 

• Identify the impact of the missing data on the project if data for any scheduled samples are not available (e.g., because the samples were not analyzed or the data were rejected 

for use). 

• Identify all Precision, Accuracy, Representativeness, Completeness, and Comparability (PARCC) parameters that were not satisfied and in which samples, matrices, analytical 

groups, etc., they were not satisfied. 

• Identify data use restrictions for any data that did not meet PQOs or otherwise are insufficient to support the attainment of project objectives. 

• Identify corrective actions necessary to recover from missing data or data of insufficient quality. 
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STREAMLINING DATA REVIEW 
Steamlining data review is not an applicable task for this project.  Full 100 percent data validation is planned. 
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DATA PACKAGE ELEMENTS VOCs 1,4-

dioxane 
TCLP 
Metals 

TCLP 
Organic 

♦ NARRATIVE (Org. Narrative, Inorg. Cover Page) X X X X 

♦ SHIPPING/RECEIVING DOCUMENTS AND INTERNAL LABORATORY COC 
RECORDS: 

    

- Airbills X X X X 

- Chain-of-Custody Records/Forms (Traffic Report) X X X X 

- Sample Log-In Sheet (Org. and Inorg. DC-1 Form) X X X X 

- Miscellaneous Shipping/Receiving Records X X X X 

- Internal Lab. Sample Transfer Records and Tracking Sheets X X X X 

♦ SAMPLE DATA:     

- Tabulated Summary Form for Field Sample, Method Blanks, and PE Sample Results  
(Org. and Inorg. Form I) 

X X X X 

- Tentatively Identified Compounds Tabulate Summary Form (Org. Form I TIC)     

- Reconstructed Total Ion Chromatogram (RIC) for each sample X X  X 

- Raw spectra of target compound and background subtracted spectrum of target 
compound for each sample 

X X  X 

- Mass spectra of all reported TICs/three best library matches for each sample     

- Chromatograms from both columns for each sample     

- Pesticide/PCB Identification Tabulated Summary Form (Org. Form X)     

- For Pest/PCB or Dioxin/Furan results confirmed by GC/MS, copies of raw spectra 
and background subtracted spectrum of target compounds 

    

- GPC sample chromatograms (if necessary)  X  X 

- Sample preparation/extraction/digestion log (Inorg. Form XIII) and logbook pages X X X X 

- Sample analysis run log (Inorg. Form XIV) and logbook pages X X X X 

- ICP Raw Data   X  

- Furnace AA Raw Data     

- Mercury Raw Data   X  

- Cyanide Raw Data     

- Other Analytical Raw Data X X X X 

♦ STANDARDS DATA:     

- Method Detection Limit Study Tabulated Summary Form X X X X 

- Initial Calibration Tabulated Summary Form (Org. Form VI, Inorg. Form IIA) X X X X 

- Continuing Calibration Tabulated Summary Form (Org. Form VII, Inorg. Form IIA) X X X X 
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DATA PACKAGE ELEMENTS VOCs 1,4-
dioxane 

TCLP 
Metals 

TCLP 
Organic 

- RICs and quantitation reports for all GC/MS Standards X X  X 

- Pesticides Analyte Resolution tabulated Summary Form (Org. Form VI, Pest-4)    X 

- Pesticides Calibration Verification Tabulated Summary Form (Org. Form VII, Pest-1 
and Pest-2) 

   X 

- Analytical Sequence Tabulated Summary Form (e.g. Org. Form VIII-Pest)    X 

- GC Chromatograms and data system printouts for all GC standards    X 

- For Pesticides/Aroclors confirmed by GC/MS, copies of spectra for standards data     

- GPC Calibration Tabulated Summary Form (Org. Form IX, Pest-2)     

- Florisil Cartridge Check Tabulated Summary Form (Org. Form IX, Pest-1)     

- Instrument Detection Limits Tabulated Summary Form (Inorg. Form X)   X  

- ICP Interelement Correction Factors Tabulated Summary Form (Inorg. Form XIA and 
XIB) 

  X  

- ICP Linear Ranges Tabulated Summary Form (Inorg. Form XII)   X  

- CRDL Standards for AA and ICP Tabulated Summary Form (Inorg. Form IIB)   X  

- Standards preparation logbook pages X X X X 

♦ QC DATA:     

- Tuning and Mass Calibration  Tabulated Summary Form (Org. Form V) X X  X 

- Window defining mixture     

- Chromatographic resolution     

- Surrogate Percent Recovery  Tabulated Summary Form (Org. Form II) X X  X 

- MS/MSD Recovery  Tabulated Summary Form (Org. Form III) X X  X 

- Method Blank Tabulated Summary Form (Org. Form IV and Inorg. Form III) X X X X 

- Internal Standard Area and retention time (RT) Tabulated Summary Form (Org. 
Form VIII) 

X X  X 

- Labeled Compound Recovery Summary Form      

- QC Raw Data – RICs, Chromatograms, Quan Reports, Integration Reports, Mass 
Spectra, etc.    

X X  X 

- Spike Sample Recovery Tabulated Summary Form (Inorg. Form IV)   X  

- Duplicates Tabulated Summary Form (Inorg. Form VI)   X  

- Internal Laboratory Control Sample Tabulated Summary Form (Org Form III and 
Inorg. Form VII) 

 X X X 

- Standard Addition Results Tabulated Summary Form (Inorg. Form VIII)   X  

- ICP Interference Check Sample Tabulated Summary Form (Inorg. Form IV)   X  

- Post Digestion Spike Tabulated Summary Form (Inorg. Form VB)   X  
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DATA PACKAGE ELEMENTS VOCs 1,4-
dioxane 

TCLP 
Metals 

TCLP 
Organic 

- ICP Serial Dilutions Tabulated Summary Form (Inorg. Form IV)   X  

- QC Raw Data – ICP, Furnace, Mercury computer printouts, etc.    X  

- QC sample preparation logbook pages X X X X 

- Toxicity Equivalence Factor     

- Compound Identification Criteria    X 

♦ MISCELLANEOUS DATA:     

- Original preparation and analysis forms or copies of preparation and analysis 
logbook pages  

X X X X 

- Screening records X X X X 

- All instrument output, including strip charts from screening activities X X X X 

- Instrument stability     

- Preparation Logs Raw Data X X X X 

- Percent Solids Determination Log X X X X 

-  Other Records (ex. Telephone Communication Log) X X X X 
 

(1) Miscellaneous data package will include information as applicable to the method. 
VOC - Volatile organic compounds. 
TCLP – Toxicity Characteristic Leaching Procedure. 
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SAP Worksheet #15 -- Reference Limits and Evaluation Table 
(UFP-SAP Manual Section 2.8.1) 

 
  Matrix: Groundwater  
 Analytical Group: TCL Chlorinated VOCs Method 8260 (Chlorinated Aliphatic Solvents Detected in Eastern Plume) 
   

 
Laboratory-specific 

 
Analyte (1) 

 
CAS 

Number 

 
Project Action 

Limit (2,3) 

(µg/L) 

Project Action 
Limit Reference 

 

 
Project Quantitation 

Limit Goal 
(µg/L) 

 
Quantitation 
Limit (µg/L) 

 
Method Detection 

Limit (µg/L) 

1,1- DICHLOROETHANE 75-34-3 70 MEG 1.0 1.0 0.18 

1,1,1-TRICHLOROETHANE 71-55-6 200 MEG  1.0 1.0 0.34 

1,1,2- TRICHLOROETHANE 79-00-5 5 MCL 1.0 1.0 0.39 

1,1-DICHLOROETHENE 75-35-4 0.6 MEG 0.20 0.20 0.06 (SIM) 

1,2- DICHLOROETHANE 107-06-2 4 MEG 1.0 1.0 0.12 

CHLOROFORM 67-66-3 70 MEG 1.0 1.0 0.36 

CIS-1,2- DICHLOROETHENE 156-59-2 70 MEG 1.0 1.0 0.38 

METHYLENE CHLORIDE 75-09-2 5 MCL 2.0 2.0 0.51 

TETRACHLOROETHENE 127-18-4 5 MCL 1.0 1.0 0.36 

TRANS-1,2- DICHLOROETHENE 156-60-5 100 MCL 1.0 1.0 0.41 

TRICHLOROETHENE 79-01-6 5 MCL 1.0 1.0 0.31 

VINYL CHLORIDE 75-01-4 1 (3) 1 1 0.35 
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Matrix: Groundwater  
Analytical Group: TCL VOCs Method 8260, 1,4-Dioxane 

  
   

 
Laboratory-specific 

 
Analyte (1) 

 
CAS 

Number 

 
Project Action 

Limit (2,4) 

(µg/L) 

Project Action 
Limit Reference 

 

 
Project Quantitation 

Limit Goal 
(µg/L) 

 
Quantitation 
Limit (µg/L) 

 
Method Detection 

Limit (µg/L) 

1,4-DIOXANE 123-91-1 6.1 RSL 2.0 2.0 0.35 (SIM) 
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Matrix: IDW  
Analytical Group: TCLP Regulatory List Organics and Inorganics 
 

 
Laboratory-specific 

 
Analyte 

 
CAS Number 

 
Project Action 

Limit 
(mg/L) 

Project Action 
Limit Reference 

 

 
Project 

Quantitation Limit 
Goal 

(mg/L) 

 
Quantitation Limit

 

 
Method Detection 

Limit  

BENZENE 71-43-2 0.5 REG 0.1 100 µg/L 0.37 µg/L 

CARBON TETRACHLORIDE 56-23-5 0.5 REG 0.1 100 µg/L 0.39 µg/L 

CHLOROBENZENE 108-90-7 100 REG 5.0 5000 µg/L 0.28 µg/L 

CHLOROFORM 67-66-3 6 REG 2.0 2000 µg/L 0.36 µg/L 

1,2-DICHLOROETHANE 107-06-2 0.5 REG 0.1 100 µg/L 0.12 µg/L 

1,1-DICHLOROETHENE 75-35-4 0.7 REG 0.1 100 µg/L 0.21 µg/L 

2-BUTANONE 78-93-3 200 REG 0.5 500  µg/L 0.79 µg/L 

TETRACHLOROETHENE 127-18-4 0.7 REG 0.1 100 µg/L 1.0 µg/L 

TRICHLOROETHENE 79-01-6 0.5 REG 0.1 100 µg/L 1.0 µg/L 

VINYL CHLORIDE 75-01-4 0.2 REG 0.040 40 µg/L 2.0 µg/L 

O-CRESOL 95-48-7 200 REG 0.5 500  µg/L 0.36  µg/L 

M-CRESOL 95-48-7 200 REG 0.5 500  µg/L 0.36  µg/L 

P-CRESOL 106-44-5 200 REG 0.5 500  µg/L 0.36  µg/L 

1,4-DICHLOROBENZENE 106-46-7 7.5 REG 0.2 200   µg/L 0.62 µg/L 

2,4-DINITROTOLUENE 121-14-2 0.13 REG 0.020 20  µg/L 0.34 µg/L 
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Laboratory-specific 

 
Analyte 

 
CAS Number 

 
Project Action 

Limit 
(mg/L) 

Project Action 
Limit Reference 

 

 
Project 

Quantitation Limit 
Goal 

(mg/L) 
 
Quantitation Limit 

  
 

Method Detection 
Limit  

HEXACHLOROBENZENE 118-74-1 0.13 REG 0.020 20  µg/L 0.36 µg/L 

HEXACHLORO-1,3-
BUTADIENE 87-68-3 0.5 REG 0.1 100 µg/L 0.64 µg/L 

HEXACHLOROETHANE 67-72-1 3 REG 0.2 200   µg/L 0.64 µg/L 

NITROBENZENE 98-95-3 2 REG 0.2 200  µg/L 0.43 µg/L 

PENTACHLOROPHENOL 87-86-5 100 REG 0.5 500  µg/L 0.53 µg/L 

PYRIDINE 110-86-1 5 REG 0.2 200  µg/L 0.93 µg/L 

2,4,5-TRICHLOROPHENOL 95-95-4 400 REG 0.5 500  µg/L 0.43 µg/L 

2,4,6-TRICHLOROPHENOL 88-06-2 2 REG 0.2 200  µg/L 0.22 µg/L 

CHLORDANE 57-74-9 0.03 REG 0.001 1.0  µg/L 0.012 µg/L 

ENDRIN 72-20-8 0.02 REG 0.001 1.0  µg/L 0.0062 µg/L 

HEPTACHLOR 76-44-8 0.008 REG 0.001 1.0  µg/L 0.0089 µg/L 

HEPTACHLOR EPOXIDE 1024-57-3 0.008 REG 0.001 1.0  µg/L 0.0083 µg/L 

LINDANE 58-89-9 0.4 REG 0.050 50  µg/L 0.007 µg/L 

METHOXYCHLOR 72-43-5 10 REG 0.5 500  µg/L 0.0079 µg/L 

TOXAPHENE 8001-35-2 0.5 REG 0.1 100  µg/L 0.012 µg/L 

2,4-D 94-75-7 10 REG 0.5 500  µg/L 0.75 µg/L 

2,4,5-TP (SILVEX) 93-72-1 1 REG 0.1 100  µg/L 0.274 µg/L 
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Laboratory-specific 

 
Analyte 

 
CAS Number 

 
Project Action 

Limit 
(mg/L) 

Project Action 
Limit Reference 

 

 
Project 

Quantitation Limit 
Goal 

(mg/L) Quantitation Limit Method Detection 
Limit 

ARSENIC 7440-38-2 5 REG 1.0  1.0 mg/L 0.0087mg/L 

BARIUM 7440-39-3 100 REG 20  20  mg/L 0.0065 mg/L 

CADMIUM 7440-43-9 1 REG 0.2 0.2 mg/L 0.0054 mg/L 

CHROMIUM 7440-47-3 5 REG 1.0   1.0  mg/L 0.0063 mg/L 

LEAD 7439-92-1 5 REG 1.0  1.0  mg/L 0.010 mg/L 

MERCURY 7439-97-6 0.2 REG 0.05  0.05 mg/L 0.047 µg/L 

SELENIUM 7782-49-2 1 REG 0.2  0.2 mg/L 0.022 mg/L 

SILVER 7440-22-4 5 REG 1.0  1.0  mg/L 0.0035 mg/L 

 
RSL = Regional Screening Level, Update to Oak Ridge National Laboratory Regional Screening Criteria (EPA, July 7, 2008 and adopted by EPA Regions 3, 6, and 9). 
MCL = Maximum Contaminant Level (EPA, 2004 Edition of the Drinking Water Standards and Health Advisories).   
MEG = Maine CDC Maximum Exposure Guidelines (MEG) for Drinking Water (September 2007). 
NA = Not available. 
REG = The project action limit is the TCLP regulatory level. 

 
1 Analytes included are chlorinated aliphatic solvent compounds and 1,4-dioxane previously detected in the Eastern Plume as part of the Long-Term Monitoring Program. 
2 With the exception of 1,4-dioxane and vinyl chloride, the more conservative of the MEG and MCL was selected as the project action limit.  The purpose of the investigation is 

further definition of the plume for remediation purposes rather than risk assessment, and so lower values will be achieved by the analytical laboratory only if readily attainable.  
The project limits shown in this table are acceptable to EPA and MEDEP for this project.   

3 For vinyl chloride, the Maine MEG of 0.2 ug/L will not be achieved.  MEDEP, in a conference call with EPA and the Navy on July 23, 2008, determined that a project action limit 
of 1 ug/L is acceptably low for this analyte.  Of note, the EPA MCL of 2 ug/L will be achieved.  Any vinyl chloride detections will be reported to the method detection limit. 

4 For 1,4-dioxane the Maine MEG of 32 µg/L will be utilized for remedial action.  Defining the extent of the 1,4-dioxane plume that exceeds the Maine MEG of 32 μg/L will help 
focus evaluation of remedial options, but understanding the migration routes will require defining the extent of the plume at lower concentrations than the MEG.  Therefore, the 
more conservative EPA RSL for tap water of 6.1 ug/L is shown on the table. 

 
Note: Method detection limit (MDL) is the minimum concentration of a substance that can be measured and reported with 99% confidence that the analyte concentration is greater than zero 
and is determined from analysis of a sample in a given matrix type containing the analyte. 
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SAP Worksheet #16 -- Project Schedule / Timeline Table (optional format) 
(UFP-SAP Manual Section 2.8.2) 
 
The following is the anticipated schedule for the 1,4 Dioxane and Bedrock Groundwater Assessment: 
 

 
Dates (MM/DD/YY) 

 
Activities 

 
Organization 

 
Anticipated 

Date(s)  
of Initiation 

 
Anticipated Date 

of Completion 

 
Deliverable 

 
Deliverable 
Due Date 

Discussion with MEDEP/EPA on 
"Pre-RI SAP summary"  Navy/EPA/MEDEP 07/16/08 07/16/08 --- --- 

MEDEP/EPA suggestions for 
Sampling and Analysis Program Navy/EPA/MEDEP 07/16/08 07/23/08 --- --- 

Draft RI SAP to Navy (Navy project 
team/Navy chemist) TtNUS 07/24/08 08/12/08 Draft RI SAP 08/12/08 

EPA/MEDEP initiate pore water 
sampling EPA/MEDEP 08/12/08 08/14/08 --- --- 

Navy comments due  Navy 08/12/08 08/26/08 --- --- 

Navy comments resolved Navy/TtNUS 08/27/08 09/03/08 --- --- 

Draft Final RI SAP to EPA/MEDEP TtNUS 09/04/08 09/08/08 Draft Final RI 
SAP 09/08/08 

EPA/MEDEP comments due EPA/MEDEP 09/08/08 09/25/08 Comment Letter 09/25/08 

Resolution of Comments from 
MEDEP/EPA EPA/MEDEP/Navy/TtNUS 09/26/08 10/02/08 --- --- 

Final RI SAP issued TtNUS 10/03/08 10/13/08 Final RI SAP 10/08/08 

Sites 4, 11, and 13 Source 
Summary Tech Memo TtNUS 09/09/08 10/31/08 Tech Memo 09/30/08 

Fall RI Field work (groundwater 
profiling and bedrock) TtNUS 10/20/08 11/26/08 --- --- 

Raw Data provided to EPA/MEDEP 
(1) TtNUS 12/31/08 01/27/09 Raw Data 

Package 01/20/09 
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Dates (MM/DD/YY) 

 
Activities 

 
Organization 

 
Anticipated 

Date(s)  
of Initiation 

 
Anticipated Date 

of Completion 

 
Deliverable 

 
Deliverable 
Due Date 

Rough Draft RI Report to Navy TtNUS 12/01/08 02/23/09 Rough Draft RI 
Report 02/23/09 

Navy comments due Navy 02/24/09 03/05/09 --- --- 

Navy comments resolved Navy/TtNUS 03/06/09 03/13/09 --- --- 

Draft RI Report to EPA/MEDEP TtNUS 03/16/09 03/25/09 Draft RI Report 03/25/09 

EPA/MEDEP Comments Due on 
Draft Report EPA/MEDEP 03/25/09 05/08/09 Comment Letter 05/08/09 

Draft Final RI Report Issued TtNUS 05/11/09 06/25/09 Draft Final RI 
Report 06/25/09 

Draft Tech Memo (Permanent 
Wells) Work Plan to                
EPA/MEDEP 

TtNUS 05/11/09 07/01/09 
Draft Tech 
Memo Work 
Plan 

07/01/09 

EPA/MEDEP Comments on Draft 
Final RI Report EPA/MEDEP 06/25/09 07/24/09 Comment Letter 07/24/09 

Comments Due on Draft Tech 
Memo Work Plan EPA/MEDEP 07/02/09 07/31/09 Comment Letter 07/31/09 

Final RI Report Issued TtNUS 07/27/09 08/15/09 Final RI Report 08/15/09 

Final Tech  Memo Work Plan to 
EPA/MEDEP TtNUS 08/03/09 09/10/09 Final Tech 

Memo work Plan 09/10/09 

Spring RI Field Work (permanent 
wells) TtNUS 09/24/09 11/06/09 --- --- 

Raw data from Permanent Wells to 
EPA/MEDEP (1) TtNUS 01/24/10 01/24/10 Raw Data 

Package 01/24/10 

Rough Draft Tech Memo Report to 
Navy     TtNUS 11/07/09 

 
02/22/10    

Rough Draft 
Tech Memo 
Report 

02/22/10 

Navy comments due  Navy 02/22/10 03/05/10   --- --- 
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Dates (MM/DD/YY) 

 
Activities 

 
Organization 

 
Anticipated 

Date(s)  
of Initiation 

 
Anticipated Date 

of Completion 

 
Deliverable 

 
Deliverable 
Due Date 

Navy comments resolved Navy/TtNUS 03/06/10 03/15/10  --- --- 
Draft Tech Memo Report to 
EPA/MEDEP TtNUS 03/16/10 

 
03/25/10  

Draft Tech 
Memo Report 03/25/10 

EPA/MEDEP Comments Due EPA/MEDEP 03/25/10 05/10/10         Comment Letter 05/10/10 
EPA/MEDEP Comments Resolved EPA/MEDEP/Navy/TtNUS 05/11/10 06/11/10 --- --- 
Final Tech Memo Report 

TtNUS 06/12/10 
 
06/30/10 

Final Tech 
Memo Report 06/30/10 

Meeting to discuss design concepts 
for 1,4-dioxane Treatment                  EPA/MEDEP/Navy/TtNUS 05/25/10 05/25/10 --- --- 

Proposed path Forward for 
Design/FS EPA/MEDEP/Navy/TtNUS 06/15/10 06/15/10 --- --- 

 
1. The raw data package provided to MEDEP and EPA will be provided electronically in the MEDEP’s Environmental Data Deliverable (EDD) format for the 

Environmental and Groundwater Database (EGAD).  The contents of the data package will include field parameter data, water level data, and laboratory analytical 
data.   Specific EDD formats and additional information can be found on the MEDEP’s EGAD web page at http://www.maine.gov/dep/rwm/egad/.   
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SAP Worksheet #17 -- Sampling Design and Rationale 
(UFP-QAPP Manual Section 3.1.1) 
 

Sampling Design and Rationale 
The sampling design is a multi-task approach, in which the information from initial tasks is used to guide sample collection in later tasks. Groundwater is the only medium of concern.  1,4-Dioxane and 
other volatile organic compounds (VOCs) are the contaminants of concern (COCs).  Additionally, available contaminant source and hydrogeologic information for Sites 4, 11, and 13 will be summarized 
to evaluate if there is a connection with the 1,4-dioxane and VOC contamination present in the Eastern Plume; this information will be summarized and provided to the Project Team prior to proceeding 
with the Task 3 bedrock investigation.   
 
Based on available data, the direction of bulk groundwater flow is generally to the southeast except in the vicinity of Merriconeag Stream and Mere Brook, where the groundwater flow direction may 
shift so that is perpendicular to the drainage channel (see Figure 17-1).  Low to moderate concentrations are anticipated based on historical data.  (See Worksheet #11 for supporting information).  In 
particular, it appears the 1,4-dioxane is migrating through fine to medium sand lenses within the Transition Unit; however, the concentration distribution and migration pathways on both sides of 
Mere Brook are currently unknown.  Furthermore, buried coarser stream lenses may act as preferential contaminant migration pathways.  The COCs are not naturally occurring or anthropogenic; 
therefore no samples will be collected to determine background conditions. 
 
Tasks 1 through 3 will be performed in the fall of 2008; Tasks 4 through 5 will be performed in the spring of 2009.  The U.S. Environmental Protection Agency (EPA) and Maine Department of 
Environmental Protection (MEDEP) are responsible for implementing Task 1; the Navy is responsible for implementing Tasks 2 through 5. The results of Tasks 1 and 2 will be distributed among the 
project team for review and discussion on optimizing sample locations in subsequent tasks.  Refer to Figure 17-1 for preliminary groundwater profiling locations; refer to Figure 17-2 for preliminary 
bedrock well locations and pore water sample locations. See Worksheet #18 for sampling location rationale.   
 
Task 1 – Pore Water Sampling 
This task consists of pore water sampling for 1,4-dioxane, and other VOC analysis. Real-time VOC data will be used to help define potential groundwater contaminant discharge areas. MEDEP and EPA 
are responsible for the planning document for this task, as well as the sampling and analysis.  Tetra Tech provided the mapping (Figure 17-2 with PW-82 provided for reference to start taping PW-83, 
PW-84, etc.); Tetra Tech/Navy will also have a Trimble GPS with the locations preloaded to navigate to if that is found to be more expeditious with the taping approach as the backup.  EPA will analyze 
pore water samples for select chlorinated VOCs using their mobile laboratory and 1,4-dioxane using their fixed-base laboratory in Chelmsford, Massachusetts. The pore water sampling results will be 
provided to the project team for review. The pore water results will be used to identify potential contamination migration pathways to Merriconeag Stream and results will be considered for refining 
groundwater profiling transect locations.  
 
Task 2 – Groundwater Profiling 
 
This task includes brush clearing and utility clearance and groundwater profiling. The proposed profiling point locations will be staked and flagged in the field using a Global Positioning System (GPS). 
Brush/tree cutting will be required to access the drilling locations. Utility clearances will be obtained before drilling.  Direct-push technology (DPT) drilling and brush clearing will be subcontracted by 
TtNUS. 
 
A total of 30 temporary monitoring wells of nominal 1-inch inside diameter (ID) (using a Geoprobe groundwater profiler) will be used to collect discrete-interval groundwater samples at each of the 30 
locations. Refer to Figure 17-1 for 22 preliminary profiling locations; 8 contingency profiling locations are to be determined based on pore water (Figure 17-2) results.  Also, the transect locations may be 
modified based on the pore water results. The purpose of the profiling is to better define 1,4-dioxane concentrations exceeding the MEDEP criterion of 32 ug/L in the Upper Sand Unit,  Lower Sand Unit, 
and in one additional relatively thick sand unit that may be present within the Transition Unit. Electrical conductivity (EC) profiling, using a DPT rig, will be performed initially to identify the discrete 
intervals for sampling (i.e., Upper Sand Unit, Lower Sand Unit, and sand unit within the Transition Unit). Discrete-interval groundwater samples will be analyzed for 1,4-dioxane and other select VOCs 
(see Worksheet #15); these results will be used, together with available information, to locate up to 25 permanent overburden monitoring wells.    
 
Also, TOC samples will be collected from select uncontaminated soil areas (recommendations will be made to the project team) to estimate aquifer conditions and to estimate the potential for natural 
degradation.    
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Task 3 - Bedrock Investigation near MW-308 
 
This task consists of a bedrock investigation to evaluate potential groundwater contaminant migration pathways into the bedrock in the vicinity of bedrock well MW-308 and this task includes bedrock 
drilling, rock coring, borehole geophysics, and bedrock well construction. The migration pathway of groundwater at bedrock well MW-308 will be investigated. This investigation includes completion of 
three well clusters that consist of a deep overburden well, and a shallow bedrock well. More specifically, open-hole bedrock wells (with associated deep overburden wells) will be completed at three 
locations in the vicinity of MW-308 (Figure 17-2).  TtNUS will subcontract drilling and borehole geophysical services. 
 

• Three open-hole bedrock wells will be completed in the inferred upgradient and cross-gradient directions of MW-308.  The purpose of these bedrock wells is to evaluate the migration pathway 
for 1,4-dioxane (and other VOCs) into bedrock well MW-308. Borehole geophysics will be performed in each bedrock borehole to identify rock characteristics, including lithology, fracture 
orientation, fracture spacing, fracture aperture width, transmissive zones and vertical gradients.  In addition, rock cores will be collected at one of the bedrock drilling locations for 
documentation of the rock lithology, degree of weathering, and fracture spacing.  Each well cluster will consist of one (or possibly two) bedrock wells screened in a single bedrock borehole and 
an overburden well screened immediately above bedrock, the Presumpscot Clay, or basal till, if present.  

 
The three bedrock wells will be constructed as follows: 

• The borehole will be advanced through the overburden and approximately 2 feet into the bedrock, and permanent steel casing will be grouted in place. After the grout is allowed to congeal for a 
minimum of 72 hours, or a minimum of 48 hours if high early strength Portland cement is used, each borehole will be advanced approximately 50 feet into bedrock and water evacuated until 
the discharge water is free of sediment. 

• At the MW-EP-308R location, the upper 30 feet of rock will be cored.  
• Borehole geophysics will be performed in each open-hole-bedrock well. Borehole geophysics will consist of caliper, heat-pulse, flowmeter (ambient and stressed conditions), natural gamma, 

acoustical or optical televiewer, resistivity, and fluid temperature. The borehole geophysical logs will be reviewed by the TtNUS Maine C.G. and recommendations made to the project team. A 
rationale table will be prepared justifying each recommended new permanent monitoring well, well location, and well screen interval.  

• Each bedrock well will be constructed of 1-inch ID, Schedule 40, flush-joint, polyvinyl chloride (PVC) riser pipe and flush-joint, factory-slotted well screen.  
• Each section of casing and screen will be National Sanitation Foundation (NSF) approved.   
• Well screens will be 5 or 10 feet in length (recommendations will be made to the project team), with an approximate 0.01-inch slot size, surrounded by 20-40 grade filter sand. 
• Filter sand will be placed 1 foot (minimum) below the bottom of each well and will extend to 2 feet (minimum) above the top of the well screen. 
• A bentonite seal will separate each nested well screen, and the borehole annulus will be sealed above the uppermost filter sand. 
• Each well located in an undeveloped area will be protected by a 4-inch (minimum) diameter by 5-foot-long steel protective casing.  Protective steel casing will stick up approximately 3 feet 

above existing grade elevation and will be painted orange with rust-preventative paint.  In the vicinity of buildings (and other cultural features), traffic-rated well covers will be cemented flush 
slightly below grade, with Navy approval.  All wells will be locked with keyed-alike locks either provided by the Navy or the Navy’s contractor.  

• After a minimum of 48 hours has elapsed to allow time for the grout to setup, each new well will be developed by pumping and surging.  
• Investigation-derived waste (IDW) soils will be containerized for off-site disposal, if field PID readings exceed 2 parts per million; otherwise, drill cuttings will be spread on the ground. 
• IDW liquids will be transported to the Eastern Plume treatment plant for treatment and disposal unless 1,4-dioxane concentrations exceed the MEG of 6.1 ug/L, in which case the IDW liquids 

will be transported offsite by an IDW subcontractor to TtNUS. 
 
Task 4 – Overburden Monitoring Well Construction and Well Survey 
 
This task includes soil lithology sampling, overburden well construction, development of new monitoring wells, and well surveying. All new monitoring wells completed in this scope will be sampled 
using bladder pumps following EPA’s low-flow sampling protocols and all groundwater samples will be analyzed for 1,4-dioxane and other select VOCs (see Worksheet #15). Horizontal control will be 
referenced to the State of Maine State Plane coordinate system; vertical control will be to the National Geodetic Vertical Datum of 1983. TtNUS will subcontract survey and drilling services. 
 
Up to 25 permanent overburden wells will be installed as individual shallow, intermediate, or deep wells, where needed, in areas of elevated 1,4-dioxane (and/or other VOCs) concentrations, based on the 
results of the groundwater profiling.    Three of the new overburden wells will be located beside new bedrock wells (as described in Task 3 above); the locations of the remaining overburden wells are to 
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be determined based on the results of the groundwater profiling task. Justification for permanent monitoring well locations, and well screen intervals will be presented to the project team for approval or 
modification. 
 
Overburden wells will be constructed as follows:   
 

• The overburden wells will be installed using DPT to the extent possible. If DPT encounters shallow refusal or difficult drilling conditions are encountered that prohibit reaching the target zone 
for well installation with DPT, then conventional drive and wash drilling will be used to install 1-inch ID monitoring wells. 

• Soil samples will be collected at select discrete-interval groundwater sample locations to confirm the presence of sandy strata or zones targeted for well installation. Soil samples will be 
collected continuously using 4-foot-long sampler using DPT or a 2-foot-long split spoon sampler using drive-and-wash drilling if DPT is not sufficient to install 1-inch ID monitoring wells.  

• The wells will be constructed of 1-inch ID, Schedule 40, flush-joint, PVC riser pipe and flush-joint, factory-slotted well screen.  
• Each section of casing and screen will be NSF approved.   
• Well screens will be 5 or 10 feet in length (recommendations will be made to the project team), with an approximate 0.01-inch slot size, and 20-40 grade silica filter sand will be installed. 

DPT- installed 1-inch ID wells will be equipped with a pre-packed filter sand.  
• Drive-and-wash installed 1-inch ID wells will be completed inside a temporary steel casing and 20-40 grade silica filter sand pack, installed 2 feet above (minimum) the well screen.  
• Filter sand will be placed 1 foot (minimum) below the bottom of each well and extend to 2 feet (minimum) above the top of the well screen. 
• A bentonite seal will seal the borehole annulus above the top of the filter sand. 
• Each well located in an undeveloped area will be protected by a 4-inch (minimum) diameter by 5-foot-long steel protective casing.  Protective steel casing will stick-up approximately 3 feet 

above existing grade elevation and will be painted orange with rust-preventative paint.  In the vicinity of buildings (and other cultural features), traffic-rated well covers will be cemented flush 
slightly below grade, with Navy approval.  All wells will be locked with keyed-alike locks either provided by the Navy or the Navy’s contractor.  

• After a minimum of 48 hours has elapsed to allow time for the grout to set up, each new well will be developed by pumping and surging.  
• IDW solids will be containerized for off-site disposal, if PID readings exceed 2 parts per million; otherwise, drill cuttings will be spread on the ground. 
• IDW liquids will be transported to the Eastern Plume treatment plant for treatment and disposal unless 1,4-dioxane concentrations exceed the screening criteria of 6.1 ug/L, in which case the 

IDW liquids will be transported offsite by an IDW subcontractor to TtNUS. 
 
Task 5 –Stream Gauges, Water Level Gauging, and Groundwater Sampling  
 
This task includes installation of stream gauges, a round of groundwater level and surface water-level gauging, and groundwater sampling, as follows: 
 
Staff gauges will be installed at up to four locations along Merriconeag Stream in areas where the 1,4-dioxane plume appears to be discharging based on the pore water results or in areas where no staff 
gauges exist.   
 
Water level gauging will be performed prior to implementing the groundwater sampling event identified in this SAP. The list of groundwater and surface water gauging stations include ECC's Final 
Long-Term Monitoring Plan, Eastern Plume, Naval Air Station Brunswick, Maine, dated February 2008 (Table 4), and all new monitoring wells and new stream gauges completed as part of this SAP. In 
addition, existing monitoring wells and surface water gauges may be added based on the results of the pore water survey and groundwater profiling.  
 
Water levels will be manually collected from residential wells.  Small-diameter PVC drop pipes will be temporarily inserted into the well and the water level probe lowered into the well through the drop 
tube, to minimize the potential for the cable to become entangled with the in-place pump piping and wiring.  Should the construction of the well be such that a water level measurement cannot be 
obtained unless the pump is removed, the Tetra FOL will inform the Tetra Tech C.G., who will then consult MEDEP.  A water level from a residential well will not be obtained unless the well is deemed 
critical to the effort (i.e. there are no other nearby wells that can be used instead).  If pump removal is required, the pump will be reinstalled (after water level collection) as per the pre-existing conditions 
and the well will be checked to ensure that it is fully operational. 
 
The 25 new wells and 9 existing monitoring wells selected by the MEDEP will be sampled after well development using a bladder pump following EPA low-flow sampling techniques.  The 9 existing 
wells to be sampled include MW-MB-03C, PZ-MB-B4B, MW-MB-01C, MW-MB-02C, MW-MB-04B, PZ-MB-B6B, PZ-MB-C4B, MW-MB-06A, and MW-MB-06C.  All groundwater samples will be 
analyzed for 1,4-dioxane and select other VOCs.  The latest round of long-term monitoring results from existing wells will support preparation of comprehensive isoconcentration maps; the 9 existing 
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monitoring wells selected by the MEDEP are not included in the long-term monitoring program and are therefore included herein to support the mapping effort. 
 
Quality assurance/quality control (QA/QC) samples will be collected to aid the data validation process (see Worksheet # 20 for a summary of field QA/QC including sampling identifications): 

• Field duplicates will be collected at a frequency of 1 per 20 samples. 
• Trip blanks will be collected at a frequency of 1 per cooler for VOCs only. 
• Field blanks will be collected (at the beginning of the sampling effort) representing the source water used for decontamination (one sample) and steam cleaning (one sample).   
• An equipment rinsate blank (one sample) will be collected (at the beginning of the sampling effort) representing the batch of dedicated tubing for groundwater sampling.  Dedicated tubing 

will be used for sampling of each well. 
 
IDW will be containerized for off-site disposal. 
 
Task 6 – Hydraulic Conductivity Testing   
 
This task consists of hydraulic conductivity (slug) testing.  Slug tests will be conducted at up to 25 monitoring wells to estimate hydraulic conductivities. Slug tests will be conducted at all newly installed 
bedrock well and selected monitoring wells (recommendations will be made to the project team).  Wells for slug testing will be distributed across the core of the 1,4-dioxane plume and along 
downgradient migration pathways identified from the profiling. 
 
Slug tests will be performed with sensitive (30 psi or less) transducers. Two slug tests will be performed at each well; the time-recovery data will be analyzed using Hvorslev and Bouwer and Rice 
analytical solutions to estimate hydraulic conductivity. The hydraulic conductivity results, along with hydraulic gradient and effective porosity estimates, will be used to estimate the 1,4-dioxane and 
VOC migration rates between the plume core and the likely discharge zone.  
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SAP Worksheet #18 -- Sampling Locations and Methods/SOP Requirements Table 
(UFP-QAPP Manual Section 3.1.1) 

 

Sampling 
Location/ 

ID Number2 

 
Mat-
rix 

Synoptic 
Water 
level 

Depth 
interval4 

(feet) 
(bottom 

screen from 
TPVC) 

Analytical 
Group 

Concen-
tration 
Level 

 
Number of 

Samples 
(identify 

field 
duplicates) 

Sampling SOP 
Reference 

Rationale for Sampling 
Location 

PL-01/ 
EPGWPL01S-xxxx 
 
EPGWxxxxxx 
Duplicate 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 plus 1 duplicate CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 1, to delineate the 
vertical, horizontal extent of 
contamination and determine where to 
place permanent monitoring wells. 

PL-01/ 
EPGWPL01I-xxxx 
 
 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 1, to delineate the 
vertical, horizontal extent of 
contamination and determine where to 
place permanent monitoring wells. 

PL-01/ 
EPGWPL01D-
xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 1, to delineate the 
vertical, horizontal extent of 
contamination and determine where to 
place permanent monitoring wells. 

PL-02/ 
EPGWPL01S-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 1, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells. 

PL-02/ 
EPGWPL01I-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 1, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells. 

PL-02/ 
EPGWPL01D-
xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 1, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells. 
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Sampling 
Location/ 

ID Number2 

 
Mat-
rix 

Synoptic 
Water 
level 

Depth 
interval4 

(feet) 
(bottom 

screen from 
TPVC) 

Analytical 
Group 

Concen-
tration 
Level 

 
Number of 

Samples 
(identify 

field 
duplicates) 

Sampling SOP 
Reference 

Rationale for Sampling 
Location 

PL-03/ 
EPGWPL03S-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 2, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells. 

PL-03/ 
EPGWPL03I-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 2, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells. 

PL-03/ 
EPGWPL03D-
xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 2, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells. 

PL-04/  
EPGWPL04S-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 2, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells.  

PL-04/ 
EPGWPL04I-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 2, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells.  

PL-04/ 
EPGWPL04D-
xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 2, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells.  

PL-05/ 
EPGWPL05S-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 2, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells. 
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Sampling 
Location/ 

ID Number2 

 
Mat-
rix 

Synoptic 
Water 
level 

Depth 
interval4 

(feet) 
(bottom 

screen from 
TPVC) 

Analytical 
Group 

Concen-
tration 
Level 

 
Number of 

Samples 
(identify 

field 
duplicates) 

Sampling SOP 
Reference 

Rationale for Sampling 
Location 

PL-05/ 
EPGWPL05I-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 2, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells. 

PL-05/ 
EPGWPL05D-
xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 2, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells. 

PL-06/ 
EPGWPL06S-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 3, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells. 

PL-06/ 
EPGWPL06I-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 3, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells. 

PL-06/ 
EPGWPL06D-
xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 3, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells. 

PL-07/ 
EPGWPL07S-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 3, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells. 

PL-07/ 
EPGWPL07I-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1  CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 3, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells. 
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Sampling 
Location/ 

ID Number2 

 
Mat-
rix 

Synoptic 
Water 
level 

Depth 
interval4 

(feet) 
(bottom 

screen from 
TPVC) 

Analytical 
Group 

Concen-
tration 
Level 

 
Number of 

Samples 
(identify 

field 
duplicates) 

Sampling SOP 
Reference 

Rationale for Sampling 
Location 

PL-07/ 
EPGWPL07D-
xxxx 
 
EPGWxxxxxx 
Duplicate 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 plus 1 duplicate CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 3, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells. 

PL-08/ 
EPGWPL08S-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 3, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells.  

PL-08/ 
EPGWPL08I-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 3, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells.  

PL-08/ 
EPGWPL08D-
xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 3, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells.  

PL-09/ 
EPGWPL09S-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 4, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells.  

PL-09/ 
EPGWPL09I-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 4, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells.  

PL-09/ 
EPGWPL09D-
xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 4, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells.  
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Sampling 
Location/ 

ID Number2 

 
Mat-
rix 

Synoptic 
Water 
level 

Depth 
interval4 

(feet) 
(bottom 

screen from 
TPVC) 

Analytical 
Group 

Concen-
tration 
Level 

 
Number of 

Samples 
(identify 

field 
duplicates) 

Sampling SOP 
Reference 

Rationale for Sampling 
Location 

PL-10/ 
EPGWPL10S-xxxx 

Ground
water  

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 4, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells. 

PL-10/ 
EPGWPL10I-xxxx 

Ground
water  

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 4, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells. 

PL-10/ 
EPGWPL10D-
xxxx 

Ground
water  

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 4, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells. 

PL-11/ 
EPGWPL11S-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 4, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells.  

PL-11/ 
EPGWPL11I-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 4, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells.  

PL-11/ 
EPGWPL11D-
xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 4, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells.  

PL-12/ 
EPGWPL12S-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 5, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells.  
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Sampling 
Location/ 

ID Number2 

 
Mat-
rix 

Synoptic 
Water 
level 

Depth 
interval4 

(feet) 
(bottom 

screen from 
TPVC) 

Analytical 
Group 

Concen-
tration 
Level 

 
Number of 

Samples 
(identify 

field 
duplicates) 

Sampling SOP 
Reference 

Rationale for Sampling 
Location 

PL-12/ 
EPGWPL12I-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 5, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells.  

PL-12/ 
EPGWPL12D-
xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 5, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells.  

PL-13/ 
EPGWPL13S-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 5, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells.  

PL-13/ 
EPGWPL13I-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 5, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells.  

PL-13/ 
EPGWPL13D-
xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 5, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells.  

PL-14/ 
EPGWPL14S-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 5, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells.  

PL-14/ 
EPGWPL14I-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 5, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells.  
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Sampling 
Location/ 

ID Number2 

 
Mat-
rix 

Synoptic 
Water 
level 

Depth 
interval4 

(feet) 
(bottom 

screen from 
TPVC) 

Analytical 
Group 

Concen-
tration 
Level 

 
Number of 

Samples 
(identify 

field 
duplicates) 

Sampling SOP 
Reference 

Rationale for Sampling 
Location 

PL-14/ 
EPGWPL14D-
xxxx 
 
EPGWxxxxxx 
Duplicate 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 plus 1 duplicate CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 5, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells.  

PL-15/ 
EPGWPL15S-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 6, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells.  

PL-15/ 
EPGWPL15I-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 6, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells.  

PL-15/ 
EPGWPL15D-
xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 6, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells.  

PL-16/ 
EPGWPL16S-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 6, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells. 

PL-16/ 
EPGWPL16I-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 6, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells. 

PL-16/ 
EPGWPL16D-
xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 6, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells. 
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Sampling 
Location/ 

ID Number2 

 
Mat-
rix 

Synoptic 
Water 
level 

Depth 
interval4 

(feet) 
(bottom 

screen from 
TPVC) 

Analytical 
Group 

Concen-
tration 
Level 

 
Number of 

Samples 
(identify 

field 
duplicates) 

Sampling SOP 
Reference 

Rationale for Sampling 
Location 

PL-17/ 
EPGWPL17S-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 6, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells.  

PL-17/ 
EPGWPL17I-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 6, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells.  

PL-17/ 
EPGWPL17D-
xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 6, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells.  

PL-18/ 
EPGWPL18S-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 6, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells.  

PL-18/ 
EPGWPL18I-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 6, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells.  

PL-18/ 
EPGWPL18D-
xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 6, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells.  

PL-19/ 
EPGWPL19S-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 6, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells.   
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Sampling 
Location/ 

ID Number2 

 
Mat-
rix 

Synoptic 
Water 
level 

Depth 
interval4 

(feet) 
(bottom 

screen from 
TPVC) 

Analytical 
Group 

Concen-
tration 
Level 

 
Number of 

Samples 
(identify 

field 
duplicates) 

Sampling SOP 
Reference 

Rationale for Sampling 
Location 

PL-19/ 
EPGWPL19I-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 6, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells.   

PL-19/ 
EPGWPL19D-
xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 6, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells.   

PL-20/ 
EPGWPL20S-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 7, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells. 

PL-20/ 
EPGWPL20I-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 7, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells. 

PL-20/ 
EPGWPL20D-
xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 7, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells. 

PL-21/ 
EPGWPL21S-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 7, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells.  

PL-21/ 
EPGWPL21I-xxxx 
 
EPGWxxxxxx 
Duplicate 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 plus 1 duplicate CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 7, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells.  
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Sampling 
Location/ 

ID Number2 

 
Mat-
rix 

Synoptic 
Water 
level 

Depth 
interval4 

(feet) 
(bottom 

screen from 
TPVC) 

Analytical 
Group 

Concen-
tration 
Level 

 
Number of 

Samples 
(identify 

field 
duplicates) 

Sampling SOP 
Reference 

Rationale for Sampling 
Location 

PL-21/ 
EPGWPL21D-
xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 7, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells.  

PL-22/ 
EPGWPL22S-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 7, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells.  

PL-22/ 
EPGWPL22I-xxxx 
 
 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1   CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 7, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells.  

PL-22/ 
EPGWPL22D-
xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New temporary overburden well, part 
of transect line 7, to delineate the 
vertical and horizontal extent of 
contamination and determine where to 
place permanent monitoring wells.  

PL-23/ 
EPGWPL23S-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

To be determined based on pore water 
sample results.   

PL-23/ 
EPGWPL23I-xxxx 
 
 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1   CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

To be determined based on pore water 
sample results.   

PL-23/ 
EPGWPL23D-
xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

To be determined based on pore water 
sample results.   

PL-24/ 
EPGWPL24S-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

To be determined based on pore water 
sample results.   
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Sampling 
Location/ 

ID Number2 

 
Mat-
rix 

Synoptic 
Water 
level 

Depth 
interval4 

(feet) 
(bottom 

screen from 
TPVC) 

Analytical 
Group 

Concen-
tration 
Level 

 
Number of 

Samples 
(identify 

field 
duplicates) 

Sampling SOP 
Reference 

Rationale for Sampling 
Location 

Yes* PL-24/ 
EPGWPL24I-xxxx 
 

Ground
water 

To Be 
Determined 

VOCs,  

 

1,4-Dioxane 
Low to 
Moderate 

1   CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

To be determined based on pore water 
sample results.   

PL-24/ 
EPGWPL24D-
xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

To be determined based on pore water 
sample results.   

PL-25/ 
EPGWPL25S-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

To be determined based on pore water 
sample results.   

PL-25/ 
EPGWPL25I-xxxx 
 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1   

 

CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

To be determined based on pore water 
sample results.   

PL-25/ 
EPGWPL25D-
xxxx 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Ground
water 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

To be determined based on pore water 
sample results.   

Yes* PL-26/ 
EPGWPL26S-xxxx 

Ground
water 

To Be 
Determined 

VOCs,  Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

To be determined based on pore water 
sample results.   1,4-Dioxane 

PL-26/ 
EPGWPL26I-xxxx 
 
 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1   CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

To be determined based on pore water 
sample results.   

PL-26/ 
EPGWPL26D-
xxxx 
 
EPGWxxxxxx 
Duplicate 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 plus duplicate CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

To be determined based on pore water 
sample results.   
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Sampling 
Location/ 

ID Number2 

 
Mat-
rix 

Synoptic 
Water 
level 

Depth 
interval4 

(feet) 
(bottom 

screen from 
TPVC) 

Analytical 
Group 

Concen-
tration 
Level 

 
Number of 

Samples 
(identify 

field 
duplicates) 

Sampling SOP 
Reference 

Rationale for Sampling 
Location 

PL-27/ 
EPGWPL27S-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

To be determined based on pore water 
sample results.   

PL-27/ 
EPGWPL27I-xxxx 
 
 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1  CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

To be determined based on pore water 
sample results.   

PL-27/ 
EPGWPL27D-
xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

To be determined based on pore water 
sample results.   

PL-28/ 
EPGWPL28S-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

To be determined based on pore water 
sample results.   

PL-28/ 
EPGWPL28I-xxxx 
 
 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1   CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

To be determined based on pore water 
sample results.   

PL-28/ 
EPGWPL28D-
xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

To be determined based on pore water 
sample results.   

PL-29/ 
EPGWPL29S-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

To be determined based on pore water 
sample results.   

PL-29/ 
EPGWPL29I-xxxx 
 
 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1   CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

To be determined based on pore water 
sample results.   

PL-29/ 
EPGWPL29D-
xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

To be determined based on pore water 
sample results.   

100701/P (CTO 069) Page 105 of 147 



Project-Specific SAP Title: Supplemental RI for 1,4-Dioxane in Eastern Plume and Bedrock 
Site Name/Project Name: NAS Brunswick Revision Number: 1 
Site Location:  Cumberland County, Maine  Revision Date: October 2008 
 

Sampling 
Location/ 

ID Number2 

 
Mat-
rix 

Synoptic 
Water 
level 

Depth 
interval4 

(feet) 
(bottom 

screen from 
TPVC) 

Analytical 
Group 

Concen-
tration 
Level 

 
Number of 

Samples 
(identify 

field 
duplicates) 

Sampling SOP 
Reference 

Rationale for Sampling 
Location 

PL-30/ 
EPGWPL30S-xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

To be determined based on pore water 
sample results.   

PL-30/ 
EPGWPL30I-xxxx 
 
 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1   CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

To be determined based on pore water 
sample results.   

PL-30/ 
EPGWPL30D-
xxxx 

Ground
water 

Yes* To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

To be determined based on pore water 
sample results.   

MW-EP-340B1 
EPGW340B1-xxxx 
 
MW-EP-340B2 
EPGW340B2-xxxx 
 

Ground
water 

Yes To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

2 CT-04, CT-05, GH-1.2, GH-1.3, 
GH-1.5, GH-2.4, GH-2.5, GH-2.8, 
ME-12, S1, S2, SA-1.1, SA-6.1, 
SA-6.3 and SA-7.1 

Two nested or single bedrock wells 
completed in a single open-hole 
bedrock borehole, located northwest 
and upgradient at MW-308 to 
determine vertical gradients, and 
evaluate potential sources, vertical 
extent of contamination, and migration 
pathways into the bedrock near MW-
308.  See footnote 4.  Final well 
location and well screen interval may 
be changed based on borehole 
geophysical results.  Significant 
changes in well location/screen depths 
are subject to prior concurrence of 
MEDEP and EPA.  

MW-EP-340S/ 
EPGW340S-xxxx 

Ground
water 

Yes To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New overburden well of monitoring 
well couplet north and cross-gradient of 
MW-308 to determine if overburden 
aquifer cross-gradient of MW-308 is 
contaminated. 
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Sampling 
Location/ 

ID Number2 

 
Mat-
rix 

Synoptic 
Water 
level 

Depth 
interval4 

(feet) 
(bottom 

screen from 
TPVC) 

Analytical 
Group 

Concen-
tration 
Level 

 
Number of 

Samples 
(identify 

field 
duplicates) 

Sampling SOP 
Reference 

Rationale for Sampling 
Location 

MW-EP-341B1 
EPGW340B1-xxxx 
 
MW-EP-341B2 
EPGW340B2-xxxx 

Ground
water 

Yes To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

2 CT-04, CT-05, GH-1.2, GH-1.3, 
GH-1.5, GH-2.4, GH-2.5, GH-2.8, 
ME-12, S1, S2, SA-1.1, SA-6.1, 
SA-6.3 and SA-7.1 

Two nested or single bedrock wells 
completed in a single open-hole 
bedrock borehole, located northwest 
and upgradient of MW-308 to 
determine vertical gradients, and 
evaluate potential sources, vertical 
extent of contamination, and migration 
pathways into the bedrock near MW-
308.  See footnote 4.  Final well 
location and well screen interval may 
be changed based on borehole 
geophysical results.  Significant 
changes in well location/screen depth 
are subject to prior concurrence of 
MEDEP and EPA. 

MW-EP-341S/ 
EPGW341S-xxxx 

Ground
water 

Yes To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New overburden well of well couplet 
northwest and upgradient of MW-308 
to determine if overburden aquifer 
upgradient of MW-308is contaminated. 

MW-EP-308B1 
EPGW308B1-xxxx 
 
MW-EP-308B2 
EPGW308B2-xxxx 

Ground
water 

Yes To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

2  CT-04, CT-05, GH-1.2, GH-1.3, 
GH-1.5, GH-2.4, GH-2.5, GH-2.8, 
ME-12, S1, S2, SA-1.1, SA-6.1, 
SA-6.3 and SA-7.1 

Two nested bedrock wells completed in 
a single open-hole bedrock borehole, 
located northwest and upgradient of 
MW-308 to determine vertical 
gradients and evaluate vertical extent of 
contamination near MW-308.  See 
footnote 4.  Final well location and 
well screen interval may be changed 
based on borehole geophysical results.  
Significant changes in well location/ 
screen depth are subject to prior 
concurrence of MEDEP and EPA. 

MW-EP-308S/ 
EPGW308S-xxxx 

Ground
water 

Yes To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-1.5, 
GH-2.4, GH-2.5, GH-2.8, GH-3.5, 
ME-12, S1, S2, SA-1.1, SA-2.5, 
SA-6.1, SA-6.3 and SA-7.1 

New overburden well of monitoring 
well couplet adjacent to MW-308 to 
determine vertical extent of 
contamination at MW-308. 
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Sampling 
Location/ 

ID Number2 

 
Mat-
rix 

Synoptic 
Water 
level 

Depth 
interval4 

(feet) 
(bottom 

screen from 
TPVC) 

Analytical 
Group 

Concen-
tration 
Level 

 
Number of 

Samples 
(identify 

field 
duplicates) 

Sampling SOP 
Reference 

Rationale for Sampling 
Location 

MW-EP-MB-03C/ 
EPGMW-MB-03C-
xxxx 

Ground
water 

Yes To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 plus 1 duplicate CT-04, CT-05, GH-1.2, GH-2.4, 
S1, S2, SA-1.1, SA-6.1, SA-6.3 
and SA-7.1 

Well screened in Lower Sand Unit; 
high concentrations of VOCs /1,4-
dioxane discovered during Mere Brook 
investigation 

PZ-EP-MB-B4B/ 
EPGMW-MB-
B4B-xxxx 

Ground
water 

Yes To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-2.4, 
S1, S2, SA-1.1, SA-6.1, SA-6.3 
and SA-7.1 

Well screened in Upper Sand Unit, 
VOCs /1,4-dioxane concentrations high 
during Mere Brook investigation; well 
has low turbidity/drawdown. 

MW-EP-MB-01C/ 
EPGMW-MB-01C-
xxxx 

Ground
water 

Yes To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-2.4, 
S1, S2, SA-1.1, SA-6.1, SA-6.3 
and SA-7.1 

VOCs /1,4-dioxane concentrations 
elevated during Mere Brook 
investigation; represents pathway to 
floodplain. 

MW-EP-MB-02C/ 
EPGMW-MB-02C-
xxxx 

Ground
water 

Yes To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1  CT-04, CT-05, GH-1.2, GH-2.4, 
S1, S2, SA-1.1, SA-6.1, SA-6.3 
and SA-7.1 

VOCs /1,4-dioxane concentrations 
elevated during Mere Brook 
investigation; represents pathway to 
floodplain. 

MW-EP-MB-04B/ 
EPGMW-MB-04B-
xxxx 

Ground
water 

Yes To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-2.4, 
S1, S2, SA-1.1, SA-6.1, SA-6.3 
and SA-7.1 

VOCs /1,4-dioxane concentrations 
elevated during Mere Brook 
investigation; represents pathway to 
floodplain. 

PZ-EP-MB-B6B/ 
EPGMW-MB-
B6B-xxxx 

Ground
water 

Yes To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-2.4, 
S1, S2, SA-1.1, SA-6.1, SA-6.3 
and SA-7.1 

VOCs /1,4-dioxane concentrations 
elevated during Mere Brook 
investigation; downgradient of seep 
discharge. 

PZ-EP-MB-C4B/ 
EPGMW-PZ-C4B-
xxxx 

Ground
water 

Yes To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-2.4, 
S1, S2, SA-1.1, SA-6.1, SA-6.3 
and SA-7.1 

VOCs/1,4-dioxane results non-detect 
during Mere Brook investigation; only 
location available east of Merriconeag 
Stream. 

MW-EP-MB-06A/ 
EPGMW-MB-
06A-xxxx 

Ground
water 

Yes To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-2.4, 
S1, S2, SA-1.1, SA-6.1, SA-6.3 
and SA-7.1 

Well is screened in Upper Sand Unit; 
VOCs/1,4-dioxane detected during 
Mere Brook investigation; could be 
separate source because contamination 
detected in Lower Sand Unit. 
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Sampling 
Location/ 

ID Number2 

 
Mat-
rix 

Synoptic 
Water 
level 

Depth 
interval4 

(feet) 
(bottom 

screen from 
TPVC) 

Analytical 
Group 

Concen-
tration 
Level 

 
Number of 

Samples 
(identify 

field 
duplicates) 

Sampling SOP 
Reference 

Rationale for Sampling 
Location 

MW-EP-MB-06C/ 
EPGMW-MB-06C-
xxxx 

Ground
water 

Yes To Be 
Determined 

VOCs,  
1,4-Dioxane 

Low to 
Moderate 

1 CT-04, CT-05, GH-1.2, GH-2.4, 
S1, S2, SA-1.1, SA-6.1, SA-6.3 
and SA-7.1 

Well is screened in Lower Sand / 
Transitional Unit; OCs/1,4-dioxane 
detected during Mere Brook 
investigation;could be separate source 
of contamination detected in Upper 
Sand Unit. 

Up to 25 additional 
wells 

Ground
water 

Yes To be determined VOCs,  
1,4-Dioxane 

Low to 
Moderate 

Up to 25 plus 2 
duplicates 

CT-04, CT-05, GH-1.2, GH-2.4, 
S1, S2, SA-1.1, SA-6.1, SA-6.3 
and SA-7.1 

To be determined4 

 

1 EPA and MEDEP will be conducting the pore ater sampling program and are responsible for sampling and analysis.  
 
2 The ID number consists of, in order, EP for Eastern Plume, GW for groundwater, well number, depth interval for overburden wells PL-1 through PL-21 (S –shallow, I – 
intermediate, D – deep), and month xx and year xx of sampling event.  For example, a groundwater sample collected from intermediate depth in new discrete groundwater 
sampling location PL-21 in November 2008 would be numbered EPGWPL21I-1108.  A duplicate(s) sample from this location would be identified as EPGW followed by the month, 
date, and year; for example, a duplicate sample collected on November 3, 2008 would be identified as EPGW110308 and a matrix spike/matrix spike duplicate at this location would be identified as 
EPGW-MSMSD-110308. 

 
3  Refer to the Analytical SOP References Table (Worksheet_#21 ). 
 
4 Depth intervals for the new monitoring wells will be determined based on results of groundwater profiling and confirmed by soil samples. The TtNUS Maine Certified 
Geologist and MEDEP Geologist (Chris Evans) will be consulted by the TtNUS Field Operations Leader to establish the screen length and interval for each new 
monitoring well.  The TtNUS Project Manager will be included in the discussion.  
 
* Although synoptic water levels cannot be collected for these discrete groundwater sampling locations, snapshot water-levels can be obtained through the drill rods and these 

water levels will be documented in the Supplemental RI Report. 

100701/P (CTO 069) Page 109 of 147 



Project-Specific SAP Title: Supplemental RI for 1,4-Dioxane in Eastern Plume and Bedrock 
Site Name/Project Name: NAS Brunswick Revision Number: 1 
Site Location:  Cumberland County, Maine  Revision Date: October 2008 
 

 
SAP Worksheet #19 -- Analytical SOP Requirements Table 
(UFP-QAPP Manual Section 3.1.1) 
 

 
Matrix 

 
Analytical Group 

 
Analytical and Preparation Method / SOP 

Reference1 

 
Containers 

(number, size, and 
type) 

 
Sample volume2 

(units) 

 
Preservation 

Requirements 
 (chemical, 

temperature, light 
protected) 

 
Maximum Holding 

Time3  
(preparation / 

analysis) 

Aqueous TCL Volatile Organic 
Compounds (VOCs) 

SW-846 8260B/Northeast Laboratory (NEL) 
SOP # 3.3.13 

3-40ml glass volatile 
vials 

2-40ml glass 
volatile vials 

Hydrochloric acid 
to a pH <2; Cool to 

4o C 

14 days to analysis 

Aqueous 1,4-Dioxane SW-846 8260B SIM/NEL SOP # 3.3.50 3-40ml glass volatile 
vials 

2-40ml glass 
volatile vials 

Hydrochloric acid 
to a pH <2; Cool to 

4o C 

14 days to analysis 

Aqueous 1,1-dichloroethene SW-846 8260B SIMNEL SOP # 3.3.52 3-40ml glass volatile 
vials 

2-40ml glass 
volatile vials 

Hydrochloric acid 
to a pH <2; Cool to 

4o C 

14 days to analysis 

Solid TOC Lloyd Kahn/NEL SOP # 3.2.83,  1-4oz soil jar 1-4oz soil jar Cool to 4o C 14 days to analysis 
Solid TCLP Regulated 

Organic Compounds 
SW-846 1311 8260B, 8270C, 8081A, 

8151A/NEL SOP # 3.3.15, 3.3.14, 3.3.29, 
3.3.30, 3.3.5,3.2.8 

2-8oz soil jars 2-8oz soil jars Cool to 4o C 14 days until TCLP 
1311 extraction/7 days 
from TCLP extraction 

to preparative 
extraction,  then 40 

days 
until analysis 

Solid TCLP Regulated 
Inorganic Compounds 

SW-846 1311 6010B, 7470A/NEL SOP # 
3.2.8, 3.2.1, 3.2.3, 3.2.5 

1-8oz soil jar 2-8oz soil jars Cool to 4o C 180 days from 
sampling to TCLP 

extraction, then 180 
days until analysis 

1 Specify the appropriate reference letter or number from the Analytical SOP References table (Worksheet #23). 
2 Provide the minimum sample volume or mass requirement if it differs from the container volume. 
3 Maximum holding time is calculated from the time the sample is collected to the time the sample is prepared/extracted.
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SAP Worksheet #20 -- Field Quality Control Sample Summary Table 
(UFP-SAP Manual Section 3.1.1) 
 

Matrix 
Analytical 

Group 
Concentration 

Level 

No._of  
Sampling  
Locations  

No. of  
Field 

Duplicates
1 

No. of 
MS/MSDs

2 

No. of 
Field  

Blanks 3

No. of 
Equip.  
Blanks 4

No. of 
PT  

Samples 5

No. of 
VOC 
Trip 

Blanks6

Total No. 
of 

Samples 
to Lab 

Groundwater TCL VOCs Low to Moderate 133 7 7 4 7 0 18 169 

Groundwater 1,4-Dioxane Low to Moderate 133 7 7 4 7 0 18 169 

Groundwater 1,1-DCE Low to Moderate 133 7 7 4 7 0 18 169 

Specify the appropriate reference letter or number from the Analytical SOP References table (Worksheet_#23 ). 
 

1 Field Duplicates will be collected at a frequency of 1 per 20 samples. 
 
2 One MS/MSD is assigned every 20 samples.  Triple volume of sample is collected for the sample assigned as Ms/MSD.  The MS/MSD samples are not included in the column depicting 

the total # of samples collected. 
 
3.Equipment blanks will be collected at a frequency of 1 per 20 samples. 
  
4Field blanks will be collected at a frequency of 1 per water source. 
 
5No proficiency testing (PT) samples are warranted.  Given that an appropriate level of quality control (including laboratory control samples, matrix spikes and replicate samples) is included in the 
analytical scheme, PT samples are not deemed necessary at this time.  If, however, analytical problems arise that indicate a laboratory deficiency, PT sample use will be considered in concert with the 
state of Maine and EPA.   
 
6The number of trip blanks is one per ice chest shipped to the fixed-base laboratory for VOC analysis. Assumed 3 shipments (ice chests) per week x 6 weeks = 18 trip blanks 
 
Notes:  
- The ID number will consists of, in order, EP for Eastern Plume, GW for groundwater, type of sample, and month/day/year the sample is collected.   
- “T” will be used for trip blank, “R” will be used for rinsate blank, “F” will be used for field blank, and “W” will be used for IDW sample.   

For example, a trip blank collected on November 3, 2008 would be identified as EPGW-T-110308.   
- A duplicate(s) sample will be identified by EPGW followed by the month, date, and year; for example, a duplicate sample collected on November 3, 2008 would be identified as EPGW110308 

and a matrix spike/matrix spike duplicate at this location would be identified as EPGW-MSMSD-110308. 
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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 
HS-1.0 Utility Locating and Excavation 

Clearance 
TtNUS Remote subsurface sensing, 

magnetometer, GPR etc. 
N  

 
CT-04     Sample Nomenclature   TtNUS 

 
NA N  

CT-05 Data Base Records and Quality Assurance TtNUS NA N  

GH-1.2 Evaluation of Existing Monitoring Wells 
and Water Level Measurement 

TtNUS Water Level indicator N Refer to Appendix D for 
field SOPs 

SA-2.5 Direct Push Technology TtNUS Drilling Rig and accessories N  

GH-1.3 Soil and Rock Drilling Methods TtNUS Rotary Drill Rig and accessories N  

GH-1.5 Borehole and Sample Logging TtNUS Geological Logging N  

GH-2.4 In-Situ hydraulic Conductivity Testing TtNUS Pump, Tubing, DI Water, Water Level 
Indicator 

N  

GH-2.5 Groundwater Contour Maps and Flow 
Determinations 

TtNUS NA   

GH-2.8 Groundwater Monitoring Well Installation TtNUS Drill rig, accessories and well supplies N  

GH-3.5 Borehole Geophysical Surveys TtNUS Caliper, heat pulse flow meter (ambient 
and pumping conditions), acoustical 
televiewer, conductivity, resistivity, 
natural gamma, spontaneous potential, and 
temperature sensors.  

N  

SA-1.1 Groundwater Sample Acquisition and 
Onsite Water Quality Testing 

TtNUS Pump, tubing, water quality meter and 
accessories 

N  

SA-1.3 Soil Sampling TtNUS Soil Sample Collection N  

SA-6.1 Non-Radiological Sample Handling TtNUS Sample Bottleware, Packaging Material, 
Shipping Materials 

N  
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Reference 
Number 

 
Title, Revision Date and/or 

Number 

 
Originating 

Organization 
of Sampling 

SOP 

 
 

Equipment Type 

Modified for
Project 
Work? 
(Y/N) 

 
 

Comments 
SA-6.3 Field Documentation TtNUS Field Logbook, Field Sample Forms, 

Boring Logs 
N  

SA-7.1 Decontamination of Field Equipment TtNUS Decon Equipment, scrub brushes, 
phosphate free detergent, DI water 

N  

ME-12 Photovac 2020 Photoionization Air 
Monitor 

TtNUS Photoionization Air Monitor N  

ME-15 Photovac Microfid Handheld Flame 
Ionization Detector 

TtNUS Flame Ionization Detector Air Monitor N  

S1 USEPA Region 1 Low-Flow Purging and 
Sampling Methods 

USEPA Pump, tubing, water quality meter and 
accessories 

N  

S2 USEPA Region 1 Draft Calibration of 
Field Equipment 

USEPA Water Quality meters and accessories N  

S3 FC4000 Field Instrument MP3500 MIP 
Controller 

Geoprobe Systems Electrical Conductivity Logging N  

S4 Geoprobe® Dual Tube (DT21) Soil 
Sampling System 

Geoprobe Systems Dual Tube Groundwater Profiler N  

S5 Standard Operating Procedures for the 
Installation of Non-recording Gages and 
Measurement of Stage in Streams 

OWRB Staff Gages N  
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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 
Calibration 

Activity 
Maintenance 

Activity 
Testing 
Activity 

Inspection 
Activity 

 
Frequency 

Acceptance 
Criteria 

Corrective 
Action 

Responsible 
Person 

SOP 
Reference1 

Photo-Ionization 
Detector 

Calibration Gas      Field checks  as 
per manufacture 

Calibrated in 
accordance with 
manufacture 
specifications 

Visual Inspection Daily Manufacture’s 
Guidance 

Operator 
correction or 
Replacement 

FOL ME-12 

Flame-Ionization 
Detector 

Calibration gas Field checks as 
per manufacture 

Calibrated in 
accordance with 
manufacture 
specifications 

Visual Inspection Daily Manufacture’s 
Guidance 

Operator 
correction or 
Replacement 

FOL ME-15 

Water Quality 
Meter 

Prepared 
Standards 

Field checks  as 
per manufacture 

Calibrated in 
accordance with 
manufacture 
specifications 

Visual Inspection Daily Manufacture’s 
Guidance 

Operator 
correction or 
Replacement 

FOL SA-1.1, S1, and 
S11 

Turbidity Meter Prepared 
Standards 

Field checks  as 
per manufacture 

Calibrated in 
accordance with 
manufacture 
specifications 

Visual Inspection Daily Manufacture’s 
Guidance 

Operator 
correction or 
Replacement 

FOL SA-1.1, S1 

Water Level 
Indicator 

Field checks  as 
per manufacture 

Field checks  as 
per manufacture 

Field check Visual Inspection Once upon 
receiving from 
vendor 

0.01 foot 
Accuracy 

Operator 
correction or 
Replacement 

FOL GH-1.2 

Remote 
subsurface 
sensing 
instruments 

Field checks  as 
per manufacture  

Field checks  as 
per manufacture 

Calibrated in 
accordance with 
manufacture 
specifications 

Visual Inspection As per 
manufacture 

Manufacture’s 
Guidance 

Operator 
correction or 
Replacement 

Subcontractor 
with FOL over 
sight 

HS-1.0 

Multi-Parameter 
TROLL 

Field checks as 
per manufacture 

Field checks as 
per manufacture 

Field Check Visual Inspection Once upon 
receiving from 
vendor 

Manufacture’s 
Guidance 

Operator 
correction or 
recplacement 

FOL GH-2.4 

Rugged Reader Field checks as 
per manufacture 

Field checks as 
per manufacture 

Field Check Visual Inspection Once upon 
receiving from 
vendor 

Manufacture’s 
Guidance 

Operator 
correction or 
recplacement 

FOL GH-2.4 

Geoprobe 
Electrical 
Conductivity  
Profiler 

Field checks as 
per manufacture 

Field checks as 
per manufacture 

Field Check Visual Inspection Once upon 
receiving from 
vendor 

Manufacture’s 
Guidance 

Operator 
correction or 
recplacement 

Subcontractor 
with FOL over 
sight 

GH-3.5 

 

1Specify the appropriate reference letter or number from the Project Sampling SOP References table (Worksheet_#21 )  
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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? 

(Y/N) 

3.3.13 Volatile Organic 
Compounds EPA 
8260B-J-6/16/07 

Definitive Method Aqueous- VOCs Archon 5100/Hewlett 
Packard 5890II/5971 

Northeast Laboratory 
Services, Inc. 

N 

3.3.50 1,4-Dioxane 8260B 
(SIM)-B-1/23/08 Definitive Method Aqueous-1,4-Dioxane Archon 5100/Hewlett 

Packard 5890II/5971 
Northeast Laboratory 
Services, Inc. N 

3.3.52 
1,1-Dichloroethene 
8260B-SIM 
08/04/08 

Definitive Method Aqueous-1,1-
dichloroethene 

Archon 5100/Hewlett 
Packard 5890II/5971 

Northeast Laboratory 
Services, Inc. N 

3.3.29 Separatory Funnel 
Liquid-Semi-
Volatile Organics-D-
10/20/06 

Preparation Method Aqueous-TCLP 
extract-Semi-volatile 
organics 

Preparation Northeast Laboratory 
Services, Inc. 

N 

3.3.30 Separatory Funnel 
Liquid- SW-846 
Method 3510C-
Pesticides and PCBs 
C-1/16/06 

Preparation Method Aqueous-TCLP 
extract-Pesticides 

Preparation Northeast Laboratory 
Services, Inc. 

N 

3.3.5 Determination of 
Chlorinated Acids in 
Water(8151A)-E-
10/24/06 

Preparation Method Aqueous-TCLP 
extract-Herbicides 

Hewlett Packard  5890 
Series II Plus 

Northeast Laboratory 
Services, Inc. 

N 

3.2.8 Toxicity 
Characteristic 
Leaching Procedure 
Method 1311-C-
2/6/07 

Preparation Method Solid-TCLP extraction Preparation Northeast Laboratory 
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? 
(Y/N) 

3.2.1 
Metals Analysis 
EPA 6010B-I-
12/14/06 

Determinative Method 
Aqueous-TCLP extract 
for inductively coupled 
plasma metals 

Perkin Elmer Optima 
3000XL ICP 

Northeast Laboratory 
Services, Inc. N 

3.2.3 
Mercury in Liquid 
Waste-EPA 7470A-
F-4/25/07 

Determinative Method Aqueous-TCLP extract 
for Mercury 

Perkin Elmer-FIMS 
100 

Northeast Laboratory 
Services, Inc. N 

3.3.15 

Semivolatile 
Organic Compounds 
EPA 8270C-K-
2/14/07 

Determinative Method 
Aqueous-TCLP extract 
for Sem-volatile 
organics 

Hewlett Packard 
5890/5970/7673A 

Northeast Laboratory 
Services, Inc. N 

3.3.14 
Organochlorine 
Pesticides (8081)-H-
2/14/07 

Determinative Method Aqueous-TCLP extract 
for Pesticides 

Hewlett Packard  5890 
Series II Plus 

Northeast Laboratory 
Services, Inc. N 

3.2.5 

Acid Digestion of 
Aqueous Sample and 
Extracts for Total 
Metals for Analysis 
by FLAA or 
Inductively Coupled 
Plasma (ICP) 
Spectroscopy EPA 
3010A-D-2/6/07 

Preparation Method 
Aqueous-TCLP extract 
for inductively coupled 
plasma metals 

Preparation Northeast Laboratory 
Services, Inc. N 

3.2.83 

Total Organic 
Carbon in Solid 
Matrices-Method 
9060 (modified) and 
Lloyd Kahn (1988) 

Determinative Method Sediment-wet 
chemistry Hach IL500 TOC Northeast Laboratory 

Services, Inc. N 
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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 

CA2 
SOP Reference1 

Volatile Organic 
Analysis (VOA) -
Archon 5100/HP 
5890 II/HP 5971 

Initial - minimum of 
five points 

As needed, prior to 
sample analysis 

Minimum RF for 
System performance 
check compounds 
(SPCC), maximum 
30% relative standard 
deviation (RSD) for 
Continuing 
calibration compound 
(CCC). All analytes < 
15% or Correlation 
Coeffiecient (r2) > 
0.990 

Maintenance (check 
for leaks, change trap, 
etc.) followed by 
recalibration 

Analyst/supervisor Northeast Laboratory 
Services, Inc. (NEL) 
SOP 3.3.13 

VOA Continuing 
calibration 
verification (CCV) 

Beginning of each 12 
hour window, after 
tune, or as part of a 
curve 

Minimum RF for 
SPCCs, %D for each 
CCC < 20% 

System check and 
recalibrate 

Analyst/supervisor NEL SOP 3.3.13 

1,1-Dichloroethene- 
Archon 5100/HP 
5890 II/HP 5971 

Initial - minimum of 
five points 

As needed, prior to 
sample analysis 

%RSD < 30% for 1,1-
DCE 

Repeat calibration 
after system 
check/maintenance 

Analyst/supervisor NEL SOP 3.3.52 

1,1-Dichloroethene CCV Beginning of each 12 
hour window, after 
tune, or as part of a 
curve 

%D < 30% for 
analysis to proceed 

System check and 
recalibrate 

Analyst/supervisor NEL SOP 3.3.52 

1,4-Dioxane- Archon 
5100/HP 5890 II/HP 
5971 

Initial-minimum of 
five points 

As needed, prior to 
sample analysis 

%RSD < 30% for 1,4-
dioxane 

Repeat calibration 
after system 
check/maintenance 

Analyst/supervisor NEL SOP 3.3.50 

1,4-Dioxane CCV Beginning of each 12 
hour window, after 
tune, or as part of a 
curve 
 
 

%D < 30% for 
analysis to proceed 

System check and 
recalibrate 

Analyst/supervisor NEL SOP 3.3.50 
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Instrument Calibration 
Procedure 

Frequency of 
Calibration 

Acceptance 
Criteria 

Corrective Action 
(CA) 

Person 
Responsible for 

CA2 
SOP Reference1 

HP 5890 Series II 
Plus- pesticides/ 
Polychlorinated 
Biphenyls (PCBs)/ 
Herbicides 

Initial-minimum of 
6 points 

As needed, prior to 
sample analysis 

Each correlation 
coefficient > 0.990 

Repeat calibration 
after system 
check/maintenance 

Analyst/supervisor NEL SOPs  
3.3.15, 3.3.14, 
3.3.29, 3.3.30, 
3.3.5, 3.2.8 

HP 5890 Series II 
Plus-
pesticides/PCBs/ 
Herbicides 

CCV Opening of 12 hour 
sequence and every 
10 samples 

Each %D < 15% System check and 
recalibrate 

Analyst/supervisor NEL SOPs  
3.3.15, 3.3.14, 
3.3.29, 3.3.30, 
3.3.5, 3.2.8 

Perkin Elmer 
Optima 3000XL 
ICP-Metals 
Analysis 

Initial- minimum of 
four points 

Daily Correlation 
coefficient > 0.995 

Repeat calibration 
after system 
check/maintenance 

Analyst/supervisor NEL SOPs 3.2.8, 
3.2.1, 3.2.3, 3.2.5 

Metals CCV Beginning of 
sequence and every 
10 samples 

%D < 10% for each 
metals 

System check and 
recalibrate 

Analyst/supervisor NEL SOPs 3.2.8, 
3.2.1, 3.2.3, 3.2.5 

Mercury- Perkin 
Elmer-FIMS 100 

Initial-six points Daily Correlation 
coefficient > 0.995 

Repeat calibration 
after system 
check/maintenance 

Analyst/supervisor NEL SOPs 3.2.8, 
3.2.1, 3.2.3, 3.2.5 

Hg (mercury) CCV Beginning of 
sequence and every 
10 samples 

%D < 10% for Hg System check and 
recalibrate 

Analyst/supervisor NEL SOPs 3.2.8, 
3.2.1, 3.2.3, 3.2.5 

TOC Initial-five points As needed, prior to 
sample analysis 

Each correlation 
coefficient >0.995 

1) Investigate 
source of non-
linearity. 
2) Re-prepare and 
reanalyze 

Analyst/supervisor NEL SOP 3.2.83 

TOC CCV Every 20 samples, 
opening and 
closing 

Percent recovery +  
10% 

System check and 
recalibrate 

Analyst/supervisor NEL SOP 3.2.83 

1 Specify the appropriate reference letter or number from the Analytical SOP References table (Worksheet #23). 
2 Name or title of responsible person may be used.   
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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 

Person2 

 
SOP 

Reference1 

TCL Volatile 
Organic 
Analysis 
(VOA) -
Archon 
5100/HP 5890 
II/HP 5971 

Check gas 
supply, head 
pressures, oil 
levels before 
tuning 

Volatile Visual Daily No leaks, gas 
tanks > 500 
psi, oil 
changes 
quarterly 

Change gas 
tank and/or 
oil, repair 
leaks if found 

Analyst/ 
supervisor 

NEL SOP 
3.3.13 

1,4-dioxane 
and 1,1-DCE 
Hewlett 
Packard 
5890/5970/76
73A 

Check gas 
supply, head 
pressures, oil 
levels before 
tuning 

 Volatile Visual Daily No leaks, gas 
tanks > 500 
psi, oil 
changes 
quarterly 

Change gas 
tank and/or 
oil, repair 
leaks if found 

Analyst/ 
supervisor 

NEL SOP 
3.3.50  and 
3.3.52 

HP 5890 
Series II Plus -
pesticides/Pol
ychlorinated 
Biphenyls 
(PCBs)/ 
herbicides 

Check gas 
supply, head 
pressures, 
before 
calibration 

Pesticides 
PCBs 
Herbicides 

Visual Daily No leaks, gas 
tanks > 500 
psi 

Change gas 
tank, repair 
leaks if found 

Analyst/ 
supervisor 

NEL SOPs  
3.3.15, 3.3.14, 
3.3.29, 3.3.30, 
3.3.5, 3.2.8 

Perkin Elmer 
Optima 
3000XL ICP -
Metals 
Analysis 

Check all 
fluids, chiller 
water, internal 
std and rinse 
solutions, 
change 
peristaltic 
pump tubing  

Metals Visual Daily Internal 
Standard (IS) 
and rinse 
solutions at 
least ½ full-
depends on the 
number of 
samples to be 
analyzed 

Fill solutions Analyst/ 
supervisor 

NEL SOPs 
3.2.8, 3.2.1, 
3.2.3, 3.2.5 
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Instrument /  
Equipment 

Maintenance 
Activity 

Testing 
Activity 

Inspection 
Activity Frequency Acceptance 

Criteria 
Corrective 

Action 
Responsible 

Person2 
SOP 

Reference1 

Mercury- 
Perkin Elmer-
FIMS 100 

Check all 
fluids, internal 
std and rinse 
solutions, 
change 
peristaltic 
pump tubing  

Metals Visual Daily IS and rinse 
solutions at 
least ½ full-
depends on the 
number of 
samples to be 
analyzed 

Fill solutions Analyst/ 
supervisor 

NEL SOPs 
3.2.8, 3.2.1, 
3.2.3, 3.2.5 

Hach IL500 
TOC-TN 

Check all 
fluids and rinse 
solutions. 

Wet 
Chemistry, 
TOC 

Visual Daily Rinse bottle, 
sodium 
persulate, and 
phosphoric 
acid 
containers at 
least ½ full 

Fill solutions Analyst/ 
supervisor 

NEL SOP 
3.2.83 

1 Specify the appropriate reference letter or number from the Analytical SOP References table (Worksheet #23). 
2 Name or title of responsible person may be used. 
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SAP Worksheet #26 -- Sample Handling System 
(UFP-QAPP Manual Appendix A) 

 

SAMPLE COLLECTION, PACKAGING, AND SHIPMENT 

Sample Collection (Personnel/Organization):  Field Operations Leader/TtNUS NUS, Inc. 

Sample Packaging (Personnel/Organization):  Field Operations Leader/TtNUS NUS, Inc. 

Coordination of Shipment (Personnel/Organization):  Field Operations Leader/ TtNUS NUS, Inc. 

Type of Shipment/Carrier:  Federal Express 

SAMPLE RECEIPT AND ANALYSIS 

Sample Receipt (Personnel/Organization):  Sample Receipt Personnel/Northeast Laboratory Services, Inc.-See NEL SOP # 3.4.0 Procedure for proper sample 
receipt and log-in of analytical samples. 
Sample Custody and Storage (Personnel/Organization):  See above 
Sample Preparation (Personnel/Organization):  Organic and/or inorganic analysts-Northeast Laboratory Services, Inc.-See preparation SOPs referenced on 
Worksheet #23 
Sample Determinative Analysis (Personnel/Organization): Organic and/or inorganic analysts-Northeast Laboratory Services, Inc.-See determinative SOPs 
referenced on Worksheet #23 

SAMPLE ARCHIVING 

Field Sample Storage (No. of days from sample collection):  See Worksheet #19 and NEL SOP # 3.7.11.  Samples will be shipped to lab within 1 day from 
collection 
Sample Extract/Digestate Storage (No. of days from extraction/digestion):  See Worksheet #19 and NEL SOP # 3.7.11.  Extracts, digestates will be archived 6 
months by lab after report is submitted to TTNUS. 
Biological Sample Storage (No. of days from sample collection): Not applicable 

SAMPLE DISPOSAL 

Personnel/Organization:  Northeast Laboratory Services, Inc. 
Number of Days from Analysis: See NEL SOP# 3.7.11-Standard Operating Procedure for the proper disposal of samples.  Leftover samples will be disposed by 
lab 60 days after report submittal. 
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SAP Worksheet #27 – Sample Custody Requirements Table  
(UFP-QAPP Manual Section 3.3.3) 

 
SAMPLE NOMENCLATURE 

 
SAMPLE COLLECTION DOCUMENTATION, HANDLING, TRACKING, AND CUSTODY PROCEDURES 

The following sections outline the procedures that will be used to document project activities and sample collection, handling, tracking, and custody procedures during the 
investigation.  All forms must be filled in as completely as possible. 
 
       Sample Identification 
 
Refer to Worksheet #18 for sample labeling information. 
Also, refer to Worksheet #20 for field QA/QC labeling information. 
 
 Sample Collection Documentation 
Documentation of field observations will be recorded in a field logbook and/or field log sheets including sample collection logs, boring logs, VOC screening logs, and monitoring 
well construction logs.  Field logbooks utilized on this project will consist of bound, water-resistant logbooks.  All pages of the logbook will be numbered sequentially, and 
observations will be recorded with indelible ink. 
 
Field sample log sheets will be used to document sample collection details, and other observations and activities will be recorded in the field logbook.  Instrument calibration logs 
will be used to record the daily instrument calibration.  Example field forms are included in Appendix E.   
 
For sampling and field activities, the following types of information will be recorded in the field log as appropriate: 
 
• Site name and location 

• Date and time of logbook entries 

• Personnel and their affiliations 

• Weather conditions 

• Activities involved with the sampling 

• Subcontractor activity summary 

• Site observations including site entry and exit times 

• Site sketches made on site 

• Visitor names, affiliations, and arrival and departure times 

• Health and safety issues including personal protective equipment (PPE) 
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 Sample Handling and Tracking System 
These subsections outline the procedures that will be used by field and laboratory personnel to document project activities and sample collection procedures during this RI.  All 
forms must be filled in as completely as possible. 
 
Sample Handling 
Sample handling is described in Worksheet #26. 
 
Sample Delivery 
Samples to be delivered to the laboratory will be made by a public courier (i.e., Federal Express).  After samples have been collected, they will be sent to the laboratory within 
24 hours.  Under no circumstances will sample holding times be exceeded.   
 
 Sample Custody 
To ensure the integrity of a sample from collection through analysis, it is necessary to have an accurate written record that traces the possession and handling of the sample.  This 
documentation is referred to as the chain-of-custody (COC) form.  The chain of custody begins at the time of sample collection. 
 
A sample is under custody if: 
 
• The sample is in the physical possession of an authorized person 

• The sample is in view of an authorized person after being in his/her possession 

• The sample is placed in a secure area by an authorized person after being in his/her possession 

• The sample is in a secure area, restricted to authorized personnel only 

 
Custody documentation is designed to provide documentation of preparation, handling, storage, and shipping of all samples collected.  A multi-part form is used, with each page of 
the form signed and dated by the recipient of a sample or portion of sample.  The person releasing the sample and the person receiving the sample each will retain a copy of the 
form each time a sample transfer occurs. 
 
Integrity of the samples collected during the RI will be the responsibility of identified persons from the time the samples are collected until the samples, or their derived data, are 
incorporated into the final report.  Sample custody is described in Worksheet #27. 
 
The FOL is responsible for the care and custody of the samples collected until they are delivered to the laboratory or are entrusted to a carrier.  When transferring samples, the 
individuals relinquishing and receiving them will sign, date, and note the time on the chain-of-custody form.  This record documents the sample custody transfer from the sampler 
to the laboratory, often through another person or agency (common carrier).  Upon arrival at the laboratory, internal sample custody procedures will be followed as defined in the 
laboratory SOPs included in Appendix F.     
 

Laboratory Custody Procedures 
The following SOPs are saved on CD (see Appendix F) and describe, in detail, the procedures referenced below: 
NEL SOP # 3.4.0-Proper Sample Receipt and Log-in of Analytical Samples 
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NEL SOP# 3.7.11-Standard Operating Procedure of the Disposal of Samples 
NEL SOP# 3.7.3-Determination of Hazardous Constituents for Sample Disposal 
 

All Navy samples considered as Level IV data packages require the following procedure for sample receipt QA: 
 

1 Samples are checked against the COC (form example attached in SOP # 3.4.0).  The collection date and time are observed to ensure that samples arrive 
within the recommended holding time. Sample coolers are inspected for custody seals (example attached with SOP) and/or damage.  Sample containers are 
also inspected for proper preservation.  Based on the client’s instructions, samples that are too old or are not preserved can be processed (preserved in-house 
and analyzed) or may be cancelled.  A note concerning the condition of the sample(s) upon arrival at the laboratory and the client’s instructions regarding 
that condition must appear on the final report. 

 
2    The COC is signed and dated by the technician receiving the sample. 

 
3     An SDG number is assigned to the COC.   

 
4      Samples are numbered using the following procedure: 

 
i. Samples are assigned a unique sequential laboratory identification (ID) number. Prefixes to these numbers vary by year and department, PG represents 

2007 potability samples, AJ represent 2007 chemistry and samples with both microbiological and chemistry analyses, MG represents 2007 samples for 
strictly microbiological testing of air and food samples.  The sequential numbers are fixed to the sample containers using neon labels.  Yellow signifies 
chemistry samples and pink signifies microbiology samples.  Permanent markers are used if the number of bottles per sample exceeds three for 
chemistry samples and one for microbiology samples. 

 
ii. Samples containing more than one sample container per site are assigned an additional unique sample ID.  Within the set, the original sample number is 

followed by an additional sequential number starting with 1, which is preceded by a decimal.  For example, AJ13652.1, AJ13652.2 and so on until all 
bottles are labeled. 

 
5 Samples with the laboratory ID number are then placed on a transport cart for the sample custodian to continue with the sample process procedure. The pH 

of all samples, except volatile organic samples, will be taken under a hood in the radon room by removing an aliquot of sample and then using a small 
disposable glass rod to sample from the aliquot and then touch the rod to a pH indicator strip and noted on the ICOC (Internal Chain of Custody form 
example attached in SOP # 3.4.0). When it is necessary to add acid, a notation is made on the ICOC and the client is contacted.  The ICOC is completed and 
filed in the chemistry department.  Samples are then placed in the appropriate sample storage cooler. The corresponding storage location and date and time 
the sample was placed there, is noted on the ICOC. Samples that need immediate attention are given to the appropriate analyst with a notation on the ICOC. 

 
6 After samples are logged into the system, a sample log-in summary is printed.  The log-in summary is then compared to the COC.  The sample receipt 

printout, sample receipt form, copy of the COC and a cover letter are then faxed and/or e-mailed if required by the client to the client as soon as possible.  
This packet is then forwarded to the reporting clerk to file for later use.  A copy of the Sample Receipt Report is always placed in the Chain-of-Custody 
Book in the chemistry laboratory with a copy of the COC. 
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7 Samples are to be disposed no earlier than 30 days after the report is issued.  Clients are made aware of this in writing with the quotation for any particular project. 
If the client requests so, they will be contacted prior to disposal. 

 
a. The LIMS is used to determine samples that are ready for disposal.  This is done by a cross-reference search by report date.  The data are then exported to 

a sample disposal log where the disposal date, disposal method, and initials of the disposer are recorded.  The sample disposal log is a spreadsheet stored 
on the local network.  ICOC forms are maintained until the sample is disposed. 

 
8 Sample extracts/digests are to be disposed no earlier than 6 months after the report is issued.  The same procedures for disposal of samples are followed for the 

disposal of sample extracts/digests. 
 

b. After the sample and/or extract/digest has been designated for disposal refer to SOP # 3.7.3, Hazardous Waste Determination, to determine them as 
hazardous or non-hazardous.  

 
c. If the sample and/or extract/digest is determined to be hazardous, it is to be sent back to the customer.  If this is not an option, the sample and/or 

extract/digest is to labeled as hazardous waste and be placed in the hazardous waste shed for disposal within 90 days by a hazardous waste broker. 
 

d. If the sample and/or extract/digest is liquid and non-hazardous or has the hazardous characteristic of corrosivity only, it is to be disposed of through the 
Elemental Neutralization Unit (ENU). 

 
e. Solid non-hazardous samples are to be disposed via landfill. 
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SAP Worksheet #28 -- Laboratory QC Samples Table 
(UFP-QAPP Manual Section 3.4) 
 
 
 Matrix Aqueous 

 
 

 
 

 
 

 
 

 
 

 
 Analytical Group Volatile Organic 

Compounds 
(VOCs) and 

Toxicity 
Characteristic 

Leaching 
Procedure (TCLP) 

VOCs 

 
 

 
 

 
 

 
 

 
 

 
 Analytical Method / 
 SOP Reference 

SW-846 
1311/8260B/ 

NEL SOP 3.3.13 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
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 20 

samples or one 
every 12 hour 
sequence 

Positive detects less than the 
Quantitation Limit (QL) 

Reanalyze affected 
samples if there are 
positive detects of the 
same analyte 

Analyst Bias and 
Contamination 
 

Positive detects less than the 
QL 

Laboratory Control 
Sample/Laboratory 
Control Sample 
Duplicate 
(LCS/LCSD) 
 

One set per 20 
samples or one set 
every 12 hour 
sequence 

90% of recoveries 60%-140%; 
90% of Relative Percent 
Difference (RPDs) < 20% 

Reanalyze affected 
samples 

Analyst Accuracy/precision 90% of recoveries 60%-
140%; 90% of RPDs < 20% 

Matrix Spike/Matrix 
Spike Duplicate 
(MS/MSD) 

One set per 20 
samples 

90% of recoveries 60%-140%; 
90% of RPDs < 20% 

Reanalyze affected 
samples; if MS/MSD 
out of criteria and 
batch LCS/LCSD 
acceptable, then no 
laboratory action is 
required 
 

Analyst Accuracy/precision 90% of recoveries 60%-
140%; 90% of RPDs < 20% 

Surrogate Recoveries: One set of three Recoveries  Reanalyze if out  Analyst Accuracy/precision Recoveries  
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 Matrix Aqueous 

 
 

 
 

 
 

 
 

 
 

1,2-dichloroethane-d4 
Toluene-d8 
4-bromofluorobenzene 

surrogates per 
sample, blank, 
LCS/LCSD, 
MS/MSD 

1,2-Dichloroethane-d4  70%-
152% 
Toluene-d8 82%-140% 
bromofluorobenzene 82%-
114% 

 1,2-Dichloroethane-d4  70%-
152% 
Toluene-d8 82%-140% 
bromofluorobenzene 82%-
114% 

Internal Standard (IS) 
area Recoveries 
Pentafluorobenzene 
1,4-difluorobenzene 
Chlorobenzene-d5 
1,4-dichlorobenzene-
d4 

One set of four 
analytes per 
sample, blank, 
LCS/LCSD, 
MS/MSD 

Recovery -50% to +100% 
compared to Continuing 
calibration verification (CCV) 
IS area Retention Time 
Window (RTW) + 0.5 min 
compared to CCV IS 
Retention Time (RT) 

Reanalyze if out Analyst Accuracy/precision Recovery -50% to +100% 
compared to CCV IS area 
RTW + 0.5 min compared to 
CCV IS RT 
 

Temperature Blank 1 per cooler 4 + 2 °C Notify TtNUS Project 
Chemist or PM who 
will address the impact 
to the project and 
determine the 
appropriate action 

TtNUS field operations 
leader 

Precision / 
Representativity / 
Bias 

4 + 2 °C 
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 Matrix Aqueous 

 
 

 
 

 
 

 
 

 
 

 
 Analytical Group 1,4-dioxane 

 
 

 
 

 
 

 
 

 
 

 
 Analytical 
Method /      
 SOP Reference 

Modified SW-846 
8260B/NEL SOP  

3.3.50 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
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 12 hour 
sequence 

Positive detects less than the 
QL 

Reanalyze batch if 
positive detects are 
greater than the 
reporting level 

Analyst Bias and 
Contamination 

Positive detects less than the 
QL 

Laboratory 
Control 
Sample/Laboratory 
Control Sample 
Duplicate 
(LCS/LCSD) 

One set per 12 hour 
sequence 

1,4-dioxane recovery 60%-
140%; RPD < 30% 

Reanalyze affected 
samples 

Analyst Accuracy/precision 1,4-dioxane recovery 60%-
140%; RPD < 30% 

Matrix 
Spike/Matrix 
Spike Duplicate 
(MS/MSD) 

One per 12 hour 
sequence as 
specified by the 
client 

1,4-dioxane recovery 60%-
140%; RPD < 30% 

If MS/MSD is outside 
the criteria and the 
batch LCS/LCSD is 
acceptable then no 
laboratory action is 
required. 

Analyst Accuracy/precision 1,4-dioxane recovery 60%-
140%; RPD < 30% 

Internal Standard 
(IS) area 

Bromofluorobenzen Recovery -50% to +100% 
compared to CCV IS area 
Retention Time Window 
(RTW) + 0.5 min compared to 
CCV IS Retention Time (RT) 

Reanalyze Analyst Accuracy Recovery -50% to +100% 
compared to CCV IS area; 
RTW + 0.5 min compared to 
CCV IS RT 

 
Surrogate 
recoveries 

1,4-dioxane-d8 Recovery 20%-150% Reanalyze Analyst Accuracy Recovery 20%-150% 

  

100701/P (CTO 069) Page 128 of 147 



Project-Specific SAP Title: Supplemental RI for 1,4-Dioxane in Eastern Plume and Bedrock 
Site Name/Project Name: NAS Brunswick Revision Number: 1 
Site Location:  Cumberland County, Maine  Revision Date: October 2008 
 

 
 
 Matrix Aqueous 

 
 

 
 

 
 

 
 

 
 

 
 Analytical Group 1,1-dichloroethene 

 
 

 
 

 
 

 
 

 
 

 
 Analytical 
Method /      
 SOP Reference 

Modified SW-846 
8260B/NEL SOP  

3.3.52 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
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 12 hour 
sequence 

Positive detects less than the 
QL 

Reanalyze batch if 
positive detects are 
greater than the 
reporting level 

Analyst Bias and 
Contamination 

Positive detects less than the 
QL 

Laboratory 
Control 
Sample/Laboratory 
Control Sample 
Duplicate 
(LCS/LCSD) 

One set per 12 hour 
sequence 

1,1-dichloroethene recovery 
60%-140%; RPD < 30% 

Reanalyze affected 
samples 

Analyst Accuracy/precision 1,1-dichloroethene recovery 
60%-140%; RPD < 30% 

Matrix 
Spike/Matrix 
Spike Duplicate 
(MS/MSD) 

One per 12 hour 
sequence as 
specified by the 
client 

1,1-dichloroethene recovery 
60%-140%; RPD < 30% 

If Ms/MSD is outside 
the criteria and the 
batch LCs/LCSD is 
acceptable then no 
laboratory action is 
required. 

Analyst Accuracy/precision 1,1-dichloroethene recovery 
60%-140%; RPD < 30% 

Internal Standard 
(IS) area 

Bromofluorobenzen Recovery -50% to +100% 
compared to CCV IS area 
RTW + 0.5 min compared to 
CCV IS RT 

Reanalyze Analyst Accuracy Recovery -50% to +100% 
compared to CCV IS area; 
RTW + 0.5 min compared to 
CCV IS RT 

 
Surrogate 
recoveries 

1,2-dichloroethane-
d4 

Recovery 60%-140% Reanalyze Analyst Accuracy Recovery 60%-140% 
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 Matrix TCLP  

 
 

 
 

 
 

  
 

 
 Analytical 
Group 

Organics 
 

 
 

 
 

 
  

 

 
 Analytical 
Method /      
 SOP Reference 

SW-846 1311 8270C, 
8081A, 8151A, NEL 
SOPs  
3.3.15, 3.3.14, 3.3.29, 

3.3.30, 3.3.5, 3.2.8 

 
 

 
 

 
 

 
 

 
 

 
 

  
 

 
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 20 samples Positive detects less 
than the reporting level

Re-extract affected samples if 
positive detects of the same 
analyte 

Analyst Bias and Contamination Positive detects less than the 
reporting level 

Laboratory 
Control 
Sample/Laboratory 
Control Sample 
Duplicate 
(LCS/LCSD) 

One set per 20 
samples or one set 
every extraction batch 

90% of recoveries 
60%-140%; 90% of 
Relative Percent 
Difference (RPD)  < 
20% 

Re-extract affected samples Analyst Accuracy/precision 90% of recoveries 60%-
140%; 90% of RPDs < 20% 

Matrix 
Spike/Matrix 
Spike Duplicate 
(MS/MSD) 

One set per 20 
samples 

90% of recoveries 
60%-140%; 90% of 
RPDs < 20% 

Re-extract affected 
 Samples; if MS/MSD out of 
criteria and batch LCS/LCSD 
ok, no laboratory action 

Analyst Accuracy/precision 90% of recoveries 60%-
140%; 90% of RPDs < 20% 

Surrogate  
recoveries 

8081A-two per sample 
and QC 
8151A-one per sample 
and QC 

8081A: Tetrachloro-
m-xylene: percent 
recovery 18%-156% 
Decachlorobiphenyl: 
percent recovery 25%-
158% 
8151A- 2,4-
dichlorophenylacetic 
acid percent recovery 
60%-140% 
 

Reanalyze first if any out 
If still out, re-extract to confirm 
matrix interference 

Analyst Accuracy 8081A: Tetrachloro-m-
xylene: percent recovery 
18%-156% 
Decachlorobiphenyl: percent 
recovery 25%-158% 
8151A- 2,4-
dichlorophenylacetic acid 
percent recovery 60%-140% 
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 Matrix TCLP  

 
 

 
 

 
 

  
 

Surrogate  
recoveries 

8270C-6 per sample 
and QC 

Percent recoveries  
2-fluorophenol: 21%-
100% 
Phenol-d5: 10%-94% 
Nitrobenzene-d5: 35%-
114% 
2-fluorobiphenyl: 43%-
116% 
2,4,6-tribromophenol: 
10%-123% 
Terphenyl-d14: 33%-
141% 

Reanalyze first if any out 
If still out, re-extract to confirm 
matrix interference 

Analyst Accuracy Percent recoveries  
2-fluorophenol: 21%-100% 
Phenol-d5: 10%-94% 
Nitrobenzene-d5: 35%-114% 
2-fluorobiphenyl: 43%-116% 
2,4,6-tribromophenol: 10%-
123% 
Terphenyl-d14: 33%-141% 

Internal Standard 
(IS) Area – 8270C 
1,4-
dichlorobenzene-
d4 
Naphthalene-d8 
Acenaphthene-d10 
Phenanthrene-d10 
Chrysene-d12 
Perylene-d12 

8270C-6 per sample 
and QC 

Recovery -50% to 
+100% compared to 
CCV IS area RTW + 
0.5 min compared to 
CCV IS RT 

Reanalyze first if any out 
If still out, re-extract to confirm 
matrix interference 

Analyst Accuracy Recovery -50% to +100% 
compared to Continuing 
calibration verification 
(CCV) IS area Retention 
Time Window (RTW) + 0.5 
min compared to CCV IS 
Retention Time (RT) 
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 Matrix TCLP 

 
 

 
 

 
 

 
 

 
 

 
 Analytical Group Inorganics 

 
 

 
 

 
 

 
 

 
 

 
 Analytical 
Method /      
 SOP Reference 

SW-846 
1311/6010B/7470A 

NEL SOPs 3.2.8, 
3.2.1, 3.2.3, 3.2.5 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
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 20 samples Positive detects less than the 
reporting level 

Redigest 
affected samples 
if positive 
detects of the 
same analyte 

Analyst Bias and 
Contamination 

Positive detects less than the 
reporting level 

Laboratory 
Control 
Sample/Laboratory 
Control Sample 
Duplicate 
(LCS/LCSD) 

One set per 20 
samples or one set 
every extraction 
batch 

All  recoveries 80%-120%;  
RPD  < 20% 

Re-extract 
affected samples

Analyst Accuracy/precision All  recoveries 80%-120%; % 
RPDs < 20% 

Matrix 
Spike/Matrix 
Spike Duplicate 
(MS/MSD) 

One set per 20 
samples 

All  recoveries 80%-120%; 
RPD < 20% 

Re-extract 
affected 
Samples; if 
MS/MSD out of 
criteria and 
batch 
LCS/LCSD ok, 
no laboratory 
action 

Analyst Accuracy/precision All  recoveries 80%-120%;  
RPDs < 20% 
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 Matrix Soil 

 
 

 
 

 
 

 
 

 
 

 
 Analytical Group TOC 

 
 

 
 

 
 

 
 

 
 

 
 Analytical 
Method /      
 SOP Reference 

Lloyd Kahn NEL 
SOP 3.2.83 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
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 batch of 20 or 

fewer samples 
TOC less than the QL of 0.1% 1) Investigate source of 

contamination. 
2) Re-prepare and 
reanalyze all associated 
samples if sample 
concentration ≥ QL  

Analyst/ 
Supervisor 

Bias and Contamination TOC less than the QL of 0.1% 

Laboratory Duplicate 
 
 
 

As requested by the 
client 

RPD < 20% 1) Investigate source of 
contamination. 

2) Re-prepare and 
reanalyze 

Analyst/ 
Supervisor 

Precision RPD < 20% 

Laboratory Matrix 
Spike 

One per matrix or  
batch of 20 or fewer 
samples, whichever is 
more frequent, as 
requested by the client 

Recovery 75% – 125% 
 

Note on sample report Analyst/ 
Supervisor 

Accuracy  Recovery 75% – 125% 
 

Laboratory Matrix 
Spike Duplicate 

One per matrix or  
batch of 20 or fewer 
samples, whichever is 
more frequent ,a s 
requested by the client 

Recovery 75% - 125% 
< 20 % RPD between MS and 
MSD 

Note on sample report Analyst/ 
Supervisor 

Accuracy and precision Recovery 75% - 125% 
< 20 % RPD between MS and 
MSD 

LCS/LCSD One set per batch of 20 
or fewer samples 
 

Recovery 80% - 120% 
 

Reanalyze all affected 
samples. 

Analyst/ 
Supervisor 

Accuracy  Recovery 80% - 120% 
 

Replicate Every QC and field 
sample 

Coefficient of variation < 20% Reanalyze fresh sample 
aliquot to confirm matrix 
interference 

Analyst/ 
Supervisor 

Accuracy  Coefficient of variation < 20% 

Note:  TtNUS has reviewed the analytical laboratory QC detection limits and finds them to be acceptable for the project.   
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SAP Worksheet #29 -- Project Documents and Records Table 
(UFP-SAP Manual Section 3.5.1) 
 

Document Where Maintained 
Sample Collection Documents and Records 
Field logbook (and sampling notes) 
Field sample forms (e.g. boring logs, sample log sheets, drilling logs, etc.) 
Chain-of-custody records 
Sample shipment airbills 
Equipment calibration logs 
Photographs 
Field Task Modification Forms 
Sampling and Analysis Plan 
Field Sampling SOPs 
 
Laboratory Documents and Records 
Sample receipt/login form 
Sample storage records 
Sample preparation logs 
Standard traceability logs 
Equipment calibration logs 
Sample analysis run logs 
Equipment maintenance, testing , and inspection logs 
Corrective action forms 
Reported field sample results 
Reported results for standards, quality control checks, and quality control samples 
Data completeness checklists 
Sample storage and disposal records 
Telephone logs 
Extraction/clean-up records 
Raw data 
 
Data Assessment Documents and Records 
Field Sampling Audit Checklist (if an audit is conducted) 
Analytical Audit Checklist (if an audit is conducted) 

TtNUS project file, results will be discussed in subject document. 
 
 
 
 
 
 
 
 
 
 
TtNUS project file, Long-term data package storage at third-party professional 
document storage firm (BRM), results will be discussed in subject document. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
TtNUS project file, results will be discussed in subject document. 
 
 

Data Validation Memoranda  
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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) 

Aqueous TCL VOCs See Worksheet 
18 

SW-846 8260B 
(with SIM for 1,1-
DCE) 

21 calendar days Pam Doughty 
Northeast Laboratory Services, Inc. 
P.O. Box 788 
Waterville, ME 
04903-0788 
(207) 873-7022 

NA 

Aqueous 1,4-Dioxane See Worksheet 
18 

SW-846 8260B 
SIM 

21 calendar days 
(standard turn) 
 
24 hours 
(quick turn) 

Pam Doughty 
Northeast Laboratory Services, Inc. 
P.O. Box 788 
Waterville, ME 
04903-0788 
(207) 873-7022 

NA 

Solid TOC See Worksheet 
18 

Lloyd Kahn or 
Walkley Black 

21 calendar days Pam Doughty 
Northeast Laboratory Services, Inc. 
P.O. Box 788 
Waterville, ME 
04903-0788 
(207) 873-7022 

NA 

IDW/ 
Solid 

TCLP 
Organic and 
Inorganic 

See Worksheets 
17 and 20 

SW-846 
1311/8260B, 
8270C, 8081A, 
8151A, 8330, 
6010B, 7470 

21 calendar days Pam Doughty 
Northeast Laboratory Services, Inc. 
P.O. Box 788 
Waterville, ME 
04903-0788 
(207) 873-7022 

NA 

 
NA       Not Applicable. 
SIM   Selective ion monitoring. 
TCLP  Toxicity Characteristic Leaching Procedure. 
TOC    Total organic carbon. 
VOC    Volatile organic compound.  
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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 Supervision 
 Daily  Internal TtNUS FOL (TBD), TtNUS FOL (TBD), TtNUS FOL and field crew FOL, PM, QAM (Tom 

Johnston) 

Project Supervision  Monthly Internal TtNUS PM (Linda Klink), TtNUS  FOL (TBD), TtNUS FOL (TBD), TtNUS 

PM (Linda Klink), 
FOL (TBD), 
and Program Manager 
(John Trepanowski), 
TtNUS 

Field Sampling 
System Audit 

One per 
contract year Internal TtNUS TBD PM (Linda Klink), TtNUS 

FOL (TBD), TtNUS Auditor, FOL, and PM  TtNUS QAM (Tom 
Johnston) 

Laboratory System 
Audit 

Every 18 
months External NFESC TBD, NFESC Laboratory QA Manager or 

Laboratory Manager 
Laboratory Manager and QA 
Manager NFESC 

 
System audits will be performed as appropriate to ensure that the work is being implemented in accordance with the approved project SOPs and in an overall satisfactory manner. 

o The TtNUS FOL will supervise field operations. The FOL will perform a daily check to ensure that the field instruments are calibrated, equipment is properly 
decontaminated, samples are collected and handled properly, and fieldwork is accurately and neatly documented. Corrective actions will be implemented immediately if 
any non-compliance is detected.  The FOL will also check records for reasonable results to ensure that the field crew has time to double check apparent anomalies, if they 
occur. 

o System audits for the laboratory will be performed regularly and in accordance with NFESC guidance and Department of Defense Quality Systems Manual for 
Environmental Laboratories (DoD QSM) (2006), as provided in the Laboratory Quality Assurance Plan (LQAP). 

o The data validator(s) will review the data to ensure that the analytical results were obtained through the approved methodology and that the appropriate levels of QC were 
followed.  The data review effort will be supervised by the TtNUS Project Chemist. 

 
The Project Manager will oversee the FOL and data reviewer and check that management of the acquired data proceeds in an organized and expeditious manner. 
 
An independent performance audit of field activities may be conducted at the discretion of and under the direction of the CLEAN QAM.  If a formal field audit is conducted, the 
QA Officer will check that sample collection, handling, and shipping protocols, as well as equipment decontamination and field documentation procedures, are being performed in 
accordance with the approved project planning documents and SOPs.  These audits and laboratory systems audits will identify the following: 
 

o The assessed entity (e.g., field crew, office personnel, etc. and the associated project, field event, office, etc.) 
o Whether the audit is internal or external 
o Location and date(s) of assessment 
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o Assessment of team members 
o Type of assessment 
o Scope of assessment 
o Documents to be reviewed 
o Notification dates 
o Proposed assessment schedule 
o Assessment number 
o Contract number 
 

Performance audits of laboratories are coordinated through NFESC and are conducted every 18 months by NFESC's independent quality assurance contractor. 
 

Assessment findings that require corrective action initiate a sequence of events that include documentation of deficiencies, notification of findings, request for corrective action, 
implementation of corrective action, and follow-up assessment of the corrective action effectiveness. The procedures for handling any QAPP deviations and project deficiencies 
that are identified through the planned project assessments are summarized in Worksheet #32.  

 
Potential problems may involve nonconformance with the SOPs and/or analytical procedures established for the project or other unforeseen difficulties.  Any person identifying a 
condition adverse to project quality will notify the PM.  The TtNUS PM, with the assistance of the QAM, will be responsible for developing and initiating appropriate corrective 
action.  If the identified deficiencies involve field work, this will be done through the FOL; if the deficiencies involve the laboratory, this will be done through the laboratory 
project manager.  The corrective actions will continue until verification that the corrective action has been effective.  Corrective actions may include resampling and/or reanalyzing 
samples or amending or adjusting project procedures.  If warranted by the severity of the problem (e.g., if a change in the approved plan is required), the Navy will be notified in 
writing and the Navy’s approval will be obtained before any change is implemented.  Minor changes will be documented for the main file by the TtNUS PM.  Additional work that 
depends on a nonconforming activity will not be performed until the problem has been eliminated.  The overall corrective action responsibility for system audits will reside with 
the PM.  The overall corrective action responsibility for field audits will reside with the QAM. 
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SAP Worksheet #32 -- Assessment Findings and Corrective Action Responses 
(UFP-QAPP Manual Section 4.1.2) 

 
 

Nature of 
Deficiencies 

Documentation 

Individual(s) Notified of Findings  
(name, title, organization) 

Timeframe of 
Notification 

Nature of Corrective 
Action Response 
Documentation  

Individual(s) Receiving 
Corrective Action Response  

(name, title, organization) 

Timeframe for 
Response Assessment Type 

Field Supervision 
 Site logbook PM (Linda Klink), TtNUS 

FOL (TBD), TtNUS Immediately Entry in site log book PM (Linda Klink), TtNUS 
FOL (TBD), TtNUS 24 hours 

Written report 

Program Manager  
(John Trepanowski), TtNUS 
Deputy Program Manager  
(Garth Glenn), TtNUS 

Monthly Written memo PM (Linda Klink), TtNUS 
 

Within a week of 
notification Project Supervision  

Audit checklist and 
written audit finding 
summary 

PM (Linda Klink), TtNUS 
FOL (TBD), TtNUS  
Program Manager 
(John Trepanowski), TtNUS 
Deputy Program Manager  
(Garth Glenn), TtNUS 

Dependant on the 
finding, if major, a stop 
work may be issue 
immediately; however, if 
minor, within 1 week of 
audit 

Written memo 

QAM (Tom Johnston),TtNUS  
Auditor (TBD), TtNUS 
Program Manager (John 
Trepanowski),  TtNUS 

Within 48 hours of 
notification 

Field Sampling 
System Audit 

Laboratory System 
Audit Written audit report Laboratory Manager, QAM Not specified by NFESC Letter NFESC Specified by NEFSC 
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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 SDG After validation is complete DVM or designee (TtNUS) PM (TtNUS), project file 
Major analysis problem 
identification (Internal 
Memorandum) 

When persistent analysis 
problems are detected 

Immediately upon detection of 
problem 

Project Chemist PM (TtNUS), DVM (TtNUS), 
QAM (TtNUS), and project file  

Project monthly progress report Monthly for duration of the 
project 

Monthly PM (TtNUS) Navy, project file 

Field status reports           Daily, oral, during the course of 
sampling  

Everyday that field sampling is 
occurring 

FOL (TtNUS) PM (TtNUS) 

Laboratory QA Report           When significant plan deviations 
result from unanticipated 
circumstances 

Immediately Subcontracted laboratory TtNUS, project file 
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SAP Worksheet #34 -- Verification (Step I) Process Table 
(UFP-QAPP Manual Section 5.2.1)   

Description Internal /  
External 

Responsible for Verification  
(name, organization) Verification Input 

Chain-of-custody 
forms 

The TtNUS FOL or designee will review and sign the chain-of-custody 
form to verify that all samples listed are included in the shipment to the 
laboratory and the sample information is accurate.  The forms will be 
signed by the sampler and a copy will be retained for the project file, 
the Project Manager, and the data validators.  See SOP SA-6.3 

Internal TtNUS sampler and FOL 

SAP Sample tables Verify that all proposed samples listed in the SAP tables have been 
collected. 

Internal TtNUS, FOL or designee 

Sample log sheets Verify that information recorded in the log sheets is accurate and 
complete.  

Internal TtNUS, FOL or designee 

Sample coordinates Verify that sample locations are correct and in accordance with the 
SAP proposed locations. 

Internal TtNUS, FOL or designee 

Field QC samples Check that field QC samples listed in Worksheet #20 were collected as 
required. 

Internal TtNUS, FOL or designee 

Chain-of-custody 
forms 

The laboratory sample custodian will review the sample shipment for 
completeness and integrity and sign accepting the shipment.  The data 
validators will check that the chain-of-custody form was signed/dated 
by the TtNUS FOL or designee relinquishing the samples and also by 
the laboratory sample custodian receiving the samples for analyses. 

Internal/ 
External 

1 - Laboratory sample custodian 
2 - TtNUS, data validators 

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 

Analytical data 
package 

The data package will be verified for completeness by TtNUS data 
validators.  Missing information will be requested from the laboratory 
and validation will be suspended until missing data are received. 

External TtNUS, data validators  

Electronic data 
deliverables 

The electronic data will be verified against the chain-of-custody and 
hard copy data package for accuracy and completeness. 

External TtNUS, data validators  

 
Verification includes field data verification and laboratory data verification. Verification inputs as per SAP Worksheet 34 will be checked.  
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SAP Worksheet #35 -- Validation (Steps IIa and IIb) Process Table  
(UFP-QAPP Manual Section 5.2.2) (Figure 37 UFP-QAPP Manual) (Table 9 UFP-QAPP Manual) 
 

Step IIa / 
IIb1 Validation Input Description Responsible for Validation  

(name, organization) 

IIa Field SOPs Ensure that all sampling SOPs were followed and any field deviations were 
documented. TtNUS PM, FOL, or designee 

IIa Analytical SOPs Ensure that the laboratory followed the analytical SOPs cited in the SAP and any 
method deviations were approved by TtNUS and documented in the case narrative. 

TtNUS Project Chemist or data 
validators 

Chain-of-custody 
forms 

Ensure that the custody and integrity of the samples were maintained from collection to 
analysis, that the custody records are complete, and that any deviations are recorded. 

TtNUS Project Chemist or data 
validators IIa 

Holding times  

Ensure that the samples were shipped and stored at the required temperature and that 
sample pH for chemically preserved samples meet the requirements listed in 
Worksheet #19.  Verify that the analyses were performed within the holding times listed 
in Worksheet #19.  

TtNUS Project Chemist or data 
validators IIa 

Data results Check the summary form results against the raw data. Check calculations for accuracy. TtNUS Project Chemist or data 
validators IIa 

IIa Standards Ensure that the standards used in the field and laboratory are traceable and meet the 
contract, method, and procedural requirements. 

TtNUS Project Chemist or data 
validators 

Laboratory data 
results for accuracy  

Ensure that the laboratory QC samples listed in Worksheet #28 were analyzed and that 
the measurement performance criteria listed in Worksheet #12 were met for all field 
samples and QC analyses.  Verify that specified field QC samples were collected and 
analyzed and that the analytical quality control criteria set up for this project were met.   

TtNUS Project Chemist or Data 
Validators IIa/IIb 

Laboratory duplicate 
analyses for precision 

Ensure laboratory precision by checking the RPD or percent difference values from 
laboratory duplicate analyses, matrix spike/matrix spike duplicates (MS/MSDs), and 
laboratory control sample/laboratory control sample duplicates (LCS/LCSDs).  Ensure 
compliance with the methods and project MPC accuracy goals listed in Worksheet #12. 

TtNUS Project Chemist or data 
validators IIa/IIb 

Sample results for 
representativeness 

Validate 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. 

TtNUS Project Chemist or data 
validators IIa/IIb 

Project Quantitation 
Limits (PQLs) for 
sensitivity 

Validate that the project QLs and MDLs listed in Worksheet #15 were achieved. TtNUS Project Chemist or data 
validators IIb 

IIa/IIb Project action limits 
(PALs) 

Discuss the impact of matrix interferences or sample dilutions performed because of 
the high concentration of one or more contaminant, on the other target compounds 
reported as not detected.  Document this usability issue and inform the project 
manager.  

TtNUS Project Chemist or data 
validators 
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Validation Input Description Responsible for Validation  
(name, organization) 

Step IIa / 
IIb1 

Analytical data 
deviations 

Determine the impact of any deviation from sampling or analytical methods and SOP 
requirements and matrix interference effects on the analytical results. 

TtNUS Project Chemist or data 
validators IIb 

IIb Sample coordinates Verify that sample locations are correct and in accordance with the SAP proposed 
locations. TtNUS FOL or designee 

Data validation report 

Summarize deviations from methods, procedures, or contracts.  Qualify data results 
based on method or QC deviation and explain all the data qualifications.  Print a copy of 
the qualified project database depicting data qualifiers and data qualifier codes that 
summarize the reason for data qualifications.  Determine if the data met the MPC and 
determine the impact of any deviations on the technical usability of the data. 

TtNUS Project Chemist or data 
validators IIa/IIb 

 
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) 

Groundwater 
VOCs  
with SIM for 1,1-DCE and 1,4-
Dioxane 

Tier III data validation.  Criteria for SW-846 8260B 
listed in Worksheets #12, #15, and #28 and the 
DOD QSM. If not included in Worksheet #12, #15 
or #28, the logic outlined in Region 1 EPA-NE Data 
Validation Functional Guidelines for Evaluating 
Environmental Analyses, Part II, December 1996 
(EPA, 1996) will be used to apply qualifiers to data. 

TtNUS DVM and staff chemists IIa and IIb 

IIa / IIb Soil TOC EPA Region 1 Tier 1, Verification of Results TtNUS DVM and staff chemists 
IIa and IIb IDW/Soil TCLP Organics Tier I data validation.  Data verification for 

completeness.   
TtNUS DVM and staff chemists 

IIa and IIb IDW/Soil TCLP Inorganics Tier I data validation.  Data verification for 
completeness.   TtNUS DVM and staff chemists 
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SAP Worksheet #37 -- Usability Assessment 
(UFP-SAP 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 
o 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 TtNUS PM and risk assessor will determine whether the deviations compromise the ability 
to meet project objectives.  If they do, the TtNUS 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 

o 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 Worksheets #12 and #28, respectively.  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 data have been flagged as estimated (J qualifier), limitations on the use of the data will be 
described in the project report. 

 
Accuracy 

o 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 Worksheet #28.  This assessment will include an evaluation of field and 
laboratory contamination; instrument calibration variability; and analyte recoveries for surrogates, matrix spike, and 
laboratory control samples.  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 or on the overall project data will be described in the project report. 

 
Representativeness 

o A project scientist identified by the TtNUS PM and acting on behalf of the project team will determine whether the 
data are adequately representativeness of intended populations, both spatially and temporally.  This will be 
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accomplished by reviewing where and when the samples were collected as well as the spatial and temporal variations 
and comparing these 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.    

 
Comparability 

o 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 each matrix and analytical fraction.  This will not require quantitative comparisons unless 
professional judgment of the Project Chemist indicates that such quantitative analysis is required. 

 
Sensitivity 

o The Project Chemist acting on behalf of the project team will determine whether project sensitivity goals listed in 
Worksheet #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 evaluated deviations from planned sensitivity goals. 

 
Project Assumptions and Data Outliers 

o The TtNUS Project Manager and designated team members will evaluate whether project assumptions were 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.  Potential outliers will be removed if a review of the 
associated documentation indicates that the results have an assignable cause the renders them inconsistent with the rest 
of the data. 
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Describe the evaluative procedures used to assess overall measurement error associated with the project:   
 
After completion of the data validation, the data and data quality will be 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 exhibiting non-
detected results, number of samples exhibiting positive 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 by 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.   
 
Statistical tests for outliers will be conducted using standard statistical techniques appropriate for this task.  Potential outliers 
will be removed if a review of field and laboratory documents indicates that they are a result of quality control issues and they 
are not representative of site conditions.  If no physical cause for a statistical outlier can be identified, the data point will not be 
removed from the data set.  However, if the data point is found to truly represent a physical quantity that is different from the 
rest of the data set, it will be removed. 
 
The suitability of any given statistical test will be assessed based on the completeness of the data sets and the conditions 
observed at the site.  For example, when a single data value is available for soil or water samples at a given sampling location, 
statistical tests cannot be conducted for that individual sampling location.  However, pooling of data across sampling locations 
may be possible and, if logical to do so, may be implemented at the discretion of the TtNUS project manager.  Statistical testing 
will generally be conducted at the five percent significance level.  Statistical testing at other significance levels may also be 
warranted to provide perspective on the results of testing at 5 percent significance.  If other significance levels are used, they 
will be supported with rationales for their use. 
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Identify the personnel responsible for performing the usability assessment:   
 
The TtNUS Project Manager, Project Chemist, FOL, Project Geologist, Risk Assessors, and others as designated by the Project 
Manager will be responsible for conducting the listed data usability assessments.  The data usability assessment will be 
reviewed by the Navy RPM, TtNUS Project Manager, the EPA Remedial Project Manager and their contractors, and the 
MEDEP Project Manager and their contractors.  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.  
Also, the use of rejected data will be discussed with the regulators.  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 re-sampling or other corrective actions to fill the data gaps, if necessary.  
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